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h I« only pxpcptionnlly tttat nny of our Rri^llsli tn>I>ilitj- nr iiri»- 
tacracy liuilil fur tln'mKrlTCH mnnainriH in iIil* nirtrn|in11ii. In Itiily. 
fivert- city iif iiiiy nute is UidcMed for mui-h of iV* arthilerlurnl 
reput'liuii In t)if jiriviitc palnxzl of nnlilv famtlie!;; vliirli. if tlicy 
wnttimce rxliiMt vviy (jumtionnblr twitr. |if»KW nt Ixriut |i)it- 
riocniiniy. miil l>»vi! an arr tif jtiilririiiii difiiity. Il^ro, on tne 
mncrary, rank and upuletive ili> nut ceek I" diitmiriivnti tlicimteltn 
liy tkrir lufaitAtii7nt mnkiiiK «iiy architL'rtur.il diMpW. rxtcninlly: 
Ufl nlMtiiicticr from "birJi mjvy hp partly nttribiiCcii tn itnliffer- 
ence for xrclitti-cLiiri' tlu'ir, tint in aIkii in n i:rt-«t mt>3.-<inr iiwinfT to 
tbearetem, pirvnlcnt here iimvn^ eren the M-ealtliie»t claHsca, of 
uccnpyitiiE 'hviM^n only upon leaee — h fljrttcm oloiort prohibitory cf 
the crrction of t»vn rotdrncu of > rmlly jHilatuI divnctcr. 
Lik« any ulker wholeoiUe manufaa'tiircr. t)ii> sjieculHlor-liiiiMer tran 
only pwividi- sneli liou^cb as ure likelv to meet tbp (teuprttl require- 
rociite of n cIum of ■;>c<'iipim>; itnil (Lit cIpi>^i< mtixt i^uit tticmvclvce 
a> w»-n M thvy f.in fn>m (hv uti'fk pn-TJilfii fur ttn.' nurltct. 
Actaal acromiiiudution sii(3 fittliioiuiMfiifAf of ailuatiun uru tliv two 
points cliicfly ooiisidrrtd Irr tliUMC who rct^>rt to that nmrket; for 
w tu tho (irchit«<tuml fR^liion of tiir cvmmixlitir*, tlinl must lie 
tokm for l>ettor ur worM, or jiivt n* it cn,n l>r hail: nnd wlintever 
the tc^ti* nf il be, Ma/ h riu iifTnir of t)ie u(-cii|iieni. *iince they are 
"vnly I'ldecr? Iiere." A duke and » drritalter tnny he n»t-dinir 
«ighlmiir«to enth other, and llieir dwdlinti-' r>ri>niinH,— two ulitcH 
•f till} «time ]>ieoe, tinil r«ii->ci|iient1v ju^t kF the xntix* jmtteni. 
The it|ic«iilat»r-builder cniiniiit [u>H^ili]y tell tieforeitniid wliti urc In 
he liii< «u>tiim(^rH : diik4> or drvuLlter i« to liim all i>ni>. llci'Mea, he 
raiinut, or eW fnnrie* lie riuinol, iiffi.ird to look t« tititr : hud he n 
(hirti eye, lie ]in>lifit>ly iTiit;lit be ahle to do no ; Imt I'n he hit* nnt, 
he muit keep holh the eye* lie linn iipuii jirr ••rni. People who 
build for tlieni<.elve«, Imild aImi for lli«ir pooterity; hut a kjieeiiln- 
t«r hafl no pofrteriiy,— he looka only to niimbpr one and lo-tlnti. 
Under 11111*11 n iiy«teni. whnt can we exjiecf heller than the muafi- 
roon ari'hiteeture whirh han HjiriinK up i" that it It ra- fashionable 
Sfttt. Belffravia. A* to Bel|j[Tav.'-*(|iiare ituplf. il ia to iia fnr more 
unaat i'tfnr-tnr^- thiin Kii«Kell-«quiire — the hiitt of the very vulgnr 
and very fiiinkey nit of imr lloi>d> nnd t'roker^. The latter place 
k, «t lejul. exempt from all |inltrvari'liite<-|tirnl pretension; whirh 
ia more than «n be uid of the other. It honently e«nfe«<M itneJf 
to be \-fr\- — (ir for "verj-" we ahoiild. perhiipa. say "rather" — dull 
luid rtupid; whrrwia the other ia n ffriitiarnijf |ir«>tender, vhn fnvea 
himaelf irhat he fnnric* are hiRb-bred air*. An nrehitecture, Hel- 
(pave-^quare ia only bloAted iniiifnifienniv; of dcitt^n, propcrlv ao- 
"^Uiid, thi'rr* IK ti'il n piirtJcJD in it. It i* n ronijiciiind of the mu«t 
^j_ekn©yt''l idean vul^-ariueil. Where there i* nn iiitn, there ie no 
ndw; But there u gcmd deal— »t any mte, much more than waa 

Ko, 13G,— Vol. XII^Jascakt, 1n9. 



then ti^unl^wM endently nimcd at, nnd tlie reeult i^ intoleruhte 
iriHipidity of rAormUr, nnd eqimlly inttdernblc rurkneviem of de- 
tail; the ityle, if nurh it ni^y he ciilkd, briiiK hr*t nrnirribrd an 
Cr/ch-Rfi/^xt-Iliiliaii, Yet. what heller can be expected fmiii the 
prevent ayntrm of huiMiriir street* nnd miuarea hy uholesale? It 
n-utild he DhjeiTti unable i-iLoiiith. if niily beriiiiac it Ittnipi away oi^ 
portuiiitieti for un-hilei-tiirjil design, a aiajftr idea re|ici>ted oirain 
and n^tiin hein:; made t« mtvo for Heveral seorea of houses. 
Merely auch "-i;iiriac)nie repetition would be had enou^rh ; yet, aa If 
it were not snffirieiitly ho, the iirehilerturnl patlern ^et for nhnt 
is afterwards l« he carried on nrf libitum, is Invariably of the moat 
trtimpcrv and tawdry chnmcter. — crude nnd iin«tutlieil — appa- 
rently ifie pnnluction of either the xpoculator-builder bimicli!, or 
of one of hi* dn-i»in)t-hoard jouriieyjuen. 

Under such cirtiimclHnceB a» these, BridKewater House may be 
regarded iM an architeetnrnl phenomenon in the Urititih melrfriio- 
till. The term "phMiciroenun, however, !■ nut meant to imply trijit 
there is anythin)^ extraordinary in reicnrd to the ^neral idea, or to 
»tvlo or design. Ueintf, t^trietly *]>e«kin|r, a paiaaso^ Diidfa'^^nter 
iTtiUie idcntiliei' itself iirchitectnrally lith n elaw of structures of 
I'ery recent date in our nietropulii. Any one unai't|iiaiiited with 
the fact of its owiierHhip, would, ii)nM>»t of nourne, take it for a 
elulihouse ; it hmiii^, in every rctpect, far more the character of 
an ediliec v( that kind, thiin the appearnnoe of heinn n privato 
residence. Alninit the only other mansion erecteil within niir 
memiir}', wliicli makea any nretenaion to rank n* ■ work of nrdti- 
leetiire, i* the neifihhounng Ktaffiirri, alia* Sutherland, llouae, 
urifrinnlly de*it{>ied liv two of the M'^yatt* »■ a rerideuce for tho 
Inte Utike of V~ork. For this reason, and nlno on itecoiinl of their 
prnpini|iiitv, mm« eompariaiii] of the two mnnsjon-g naturally hmic- 
gVttn itaelf ; and •'klthou^h eomparioona are naJd Vi he adioii«>, ue 
may be very well satiflfied with the re*ult of the one on the {iiecent 
ac(-a«iun, since it makc« evident how jzrently arehlteetural tai>t9 
hn*ndvnnee>d amonifUA in the interim batwMo the doles of thci 
two Luilditi^ irhiith may be taken iw the renreovntativeo of lh»' 
ante-Barrv-an, and the I(arry-«n yieriod. While the ■ityle of 
Siitheriand iloime ih oat^ntiHllvniean and undi^fnified, and partake* 
of the reirular nr nrdinnrv oflff^e drsvinir-boarcl achoul of deaiirn, 
and is utterly devoid of nu^ht ajipmneliinfi tu gnuto, it miifht 
be miuiy deirr^M more fnnltv without beiuf^ by tie vera! *o trivnd, 
Aat, and mew|uin in taste. ' It can tiiid fiivnur oniy in the even of 
n surveyor or builder, for there ia not a aini^lo tmtoh of tho artist 
percefitiMe in it. Perbans even aueh a pieee of honett, nn«u- 
pliinit^nted dawdyiam at .\[.irl borough Iloiise it the le>* oiTenAiie 
of the two ; for III be at once dowdy nnd nrelentinus is, if nut in- 
tolerable, amtisinff — tlint is, ridiculous. Frederick of York waa 
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not a connniuenr of nrcfait^turc liimi>eir, mid he semis to hnvc 
tniMtM trt very ill-infiirnit'd ndviwni. nlthoiicli tho raystl Diiko 
nitglii liHve Ieduwd haw dHit^eruus it w eittivr to trum urUtbe 
truHeil. 

TtianlcM to Barr^. we nre now irot oat of thxt humdnim sort of 
dcnivn which prevnilpd during the lutlpr hiilf iif the U*t, ntid «t 
tlw b^nnitiir of thv |tre>cat, LTnliiry ; — iitit ttial nn iiiiiirhief linn 
attended hU rxHtnjite. Iiecati^e, to way tlie irulli, many of hii foU 
loven, nr tliute w)i>i funcy tbiit thry are fcillnwiiig' him. have only 
wrieaiurcd hin. For Mr. Rnrry hinuclf W€ dn trni rluim iiny cri-al 
orl^nality or itiTviitivi* fiuner, but oxqtiisilr tuat« tiiii) tact lir 
oerUiiiiljr |>ti«eiu«H. There la artixtic i^pniiiliilitr «nd »entim?[it 
in whatever he dneti. the value of *rhich niHy be best L-stitmtU'd by 
th« abtence of those (luulitieit in the nine style w it u treiit«d by 
others. 

As i* well kruiMriii, uiliritoiiti cnrefii1ne<is of (ininh i^ Mr. Itnrry'ft 
/brir; whicli being knonn. it wnuld Bwni eHsy for others to rivjil 
hini by b'Mtoning e<iii«l iitteHtiim nn the murt! deliiwlc Umdiei 
of dpsign— niiiior uiieit, iterlmjis, if vnusiilered only id mi nmny 
Hparatv miiKer* of detail, hut very iin|iorlant and influential as 
ngards Aggrefinto elfe<;t. Vi't, nltbixigh the mrai» tn be )Hir»iiecl 
seem to be phiinly einniKh |iriinijili'il, ihcy jire iml »cted upun — at 
lenal, nut witli Hnythin;; like the name auccew^ In their tresit- 
ment (if llie mime style. Mr. IIdirr)''H fullnwers are Apt to follow him 
ftruuitiiiM haud tT^iiin; Khiiwint; ^-ut iiirittiJilhf of tn>te, iind ex- 
Mbilins to)Cether with tanefuluejos pi-rtijijin, in Hiine ^^■^Jlttt3^ cwc- 
Iemir>« in frthem, 

AlthouKh like his two cliibhou«e«. on nstylnr composition — con- 
neiiueutty deriving chariicter nitd embelliKntiicnt rhiefly from fc- 
nrstrRtion — -thiw work tif Mr. Ikirry'n li.-is, uIpiii; with a u'rtniii 
family renenibluiu'e tci them, nianv trails in vhiiJi It dtiferA fnmi 
iheni ; HOiije of whielinre tnlcmhly ohvioiia. In the first jilnee. 
the ground-floor is not w> miicli raided above tht- Irvel of the 
street ; in the next, ili* treated «d a diKtinct, riJ^lit'iited liiisenienl, 
without other dre^Mn): to tho windowa thnn »h:it re.iultn fmm 
the iirtieultilion nnd jointing of the innsonrj'. n-hich lu«t iH uru|>erly 
expressed. bccuuHe foriiiiiiteiitly kii : whrreii* the other nnxlt; — now 
un fortunately too :nu<'li in vopie — of showin;; the Joiiil.t only in 
one directiiiii, is not <iiily iin-ltaliao, hut pmjr, momitonuiia, nnd 
wlectatical, ina^murh as it does nut exnrees ImiuI. .\niong other 
dlfferenccA, bcfiden that the principiil cornice is here not so 
firononci' on tho^m of the two clublioune* referred ti>. it does injt 
termiiittte the cJevatlou, but is giirmoiiiited by u hiiluntrade. In> 
Btead of hehig i ta Satuiomno — buth meagre in design. and »o riJi- 
eulously enlarged ■■ to contradict its npiiarcnt purpose, and to 
oprrutr most diwiilvnntiweoiiNly, it heirie a utiilc by which tJie eye 
is apt to judge of llie diiiienaiiiiis of other (Jtirts the hriliiM rnde 
here in well |ir<> portioned, becaune it does not eseeed llie heiKlit to 
which n pHrnpel is ueccwsiirily limited. A balustrade on the top 
of n building tii-ite AM hiKh itH thiw to the wind""* !.■( a [lolpjiMe 
ahnurdily. bec.niiM- either the fimni-r in prupurli Lined mily toginnt.-<, 
or Lite latter only lu duiirt'». Tliia muy xeeni to iiinuuiit to no mure 
tkui saying chat Mr. Iliirry hoa in lh»t respect avoided an absur' 
dh]'; but why do not others moid it lou^ The dengn of the 

firiilcj pal -flour wiinlowo may be called aaiiflisr, in coiilrndiitinrtion 
ram tlie miemfi/hir decurnlion uf the windows on llntt lioor, both 
in the TrarellerH' and the Keform (.'lubhiiuse ; yet they sreof nut 
le*« ornate chnrarter^n wnie respects even more so. if only on 
necrmnt of the nculiiltiTv within their petliments — a tonrh »f em- 
bellinhmeut lu nhich we are by no nieuiin acciiBtomed, and which, 
though it may be deemed prodigiil in ret;ard to cmX, Is chaste in 
effeol, and not nt nil inconBi^teiit with the eUihuratU finish and 
richnnn of those window eompocitiini*. 

We have omitted to mention tliat the Imildinn is intended to 
form a town re!<idcncG for the Karl uf Etlee>niere, and is altuateil 
on the eaut »idc of the (ireeii I'^rk, nnd on the north »idc of 
Cleveland -row. The rlevation whi<:h we have ;riren in I'latv 1. 
is that of tlie south front, ahiitiliiK' on Clevt1iind-niu', und in 
1-IS ft. 6 in. in length, and 1>B feet hi^'h above the ground-line lu 
the top of the hftlu»tradc. The frontage ne.\t the Green I'ark is 
ISS feel. The whulc i>r the buihlitig formn » T<i]iinn.', of the above 
dineiuiotis, and eontains lomplete suites of Hparlinenla. The 
grouitd-Aour is W feet high, and will \tc appropriated for the pri- 
vate apartments of the nobic owner, and the floor above to glate 
rooms. The north end of the mamdon will be nvt apart far <i noble 
gallery, to ciUiibit the splendid collection uf jiictnren in the pus- 
MRtaioo of the Earl. 
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•■ I tnu'lbiri libsTly 
nittiil. •) larit* ■ rhartcr k> ibc xiiJti*, 
To alDir on *ligai I pIbbk." 

I. This rsKicnluFi i< dedicated to Jnmes Fergtisxnn. Had 
Candidas obtained — «<« he hu^ endeavoured to ejirn^-any palm of 
ileserl in critlcifni. he woiitrl tr»ni>fer it to one whnm he acknow- 
lediies his superior in lesthrtic philwttiphy. As it is, 1 can only 
hold out my hand in him in token of sincere admtraTiiin and 
hearty niiiirdhntion; imd bv merely doing that, I khall pn^bably 
dislingiiiMi loyi^elf, mine beini; likely tii he tbeonlyhnad extended 
to liim in rordial nmity — thus publicly at least, for his book* 
nhonniU with Mirh nHfnl and fiindanirnlal herfxies. — attacks 
stereotype opininn* tind time-hallowed iirejudice« tin unsparingly, 
thiHt it can hardly fail to excite a deep and rnncorons feeling 
BgidnNt it, nlthoiiirh whether il ivill meet with a hold and open nd- 
vemary i* very <!oiiMfiil. Thw writer haw, as he himself K»y«^ 
thrown down his glove to all eomcTs; hut he must have more thun 
ordinary courage who ventures to piek it np. Vet, whoever does 
BO may he rertnin of havinir the g*""! wisbesi, not to say the 
earneat iiriiyerw, of numbers for hia aiicceiis in the fearful rnmhat 
— a ruRiliat upon the issue of which sn very much would be at 
stake ; because, Tihonid the public ehimipion nf e^tiihlished opinions 
nnd inveterate prejodices hapiien to he womted — to be urLAAddlcd 
in iirictmient, hiHtcsd of anytliin;; being gained, positive miviOiief 
would have been done to ""the good old niuse." \\ hat, tlivn, is to 
be done? Will the In!"titulr throw lots to deride whii is to go 
forth to encounter the formidable ar^thetlc (ioliaih, who hne 
started up to disturb their drowsy «lumbeni? — the arch- he ret itr. If 
not the arrh-ficnd, who «petd<e of '"the monkey styles of modern 
Europe.^" Monkev xtylef^! — M'hat a nnivernal groan of horror 
umsl have responded lo that must uuduciously llbelloua cliaraC'- 
terixation of our actual Kuroucau aridiitectiire ! ^loukey [^the 
epithet is really *» luicndurnble, that 1 venture to propose i 
aiiiL-ndment of Jl, thatvf — aiiluine. 

II. In no <pmrlcT hss Mr. Kergumon sought for popularity, or' 
attemptetl to make himsrlf friends, by flattering existing preju- 
(lieei, atidHu.irliig, if not deferT]iiglo,erroneouH yet long elieriMhed 
opiniiiiiii. tiis startlinuly hold eiitimste nf Itoman literature and 
Itoman art, must Nhock the clioiMical scholar, and all those who 
lire interested in uphiddiiiK the pre>i.'nt viciouH mode of education 
exliiMished at our univenities ami publie schuoht. — Ai< little has h« 
Bt>jired the feelings of the arixlocracy. for he give* it ai hla 
opinion, that "there in not, as far us I um uware, one single indi- 
vidual in the upper ranks uf society who really knowa what art is, 
or ia leriousiy anxious fur its advancement"! S'or haalie the (trace 
to qualify such sweeping censure by adding; "the membent of the 
Fine Aris' (iomminifin alone eaee|ited." At any rate, Mr. Per- 
gtowoii shons hjnii'elf to he no courtier. — I'erhiips he has mnd« 
friends with the paiii1er<i: hardly thnt, when he observes that manjr 
pictures would rank n* works of art, "bclowa goad mn^cr or a 
tvj^«-rrnr, where I nlunihl ceriainly clima many of the picturea 
annually exhibited in Lnndon'l ! It must be left to Sover eud hia 
fraternity to applaud what must scnndalise the Iluyal Academy 
nnd all other pieturc-eihihiling stitielies. — With antii|uari(js and 
tirchitidoin^ty, KrrguKion Js not at idl likely lo Htauii inhightr 
favour thun with ]iainters, when he talks of '"the infamous draw. 
ing in the old paintings tbiil ndorn the walls or windows of our 
cathedral*:" and addn, in a mile, "Among the ntrange manioa ta 
which a /uJtr: Byslrtu of art has led on, none ia nn»re cj^oMiVchr 
absurd than tho attempts often non made by a set of archieologicaJi 
artists, to imitate these nncicnt prndui'titnis. Htc." tjuite contrary. 
tot^ to the sen'ilc doctrine hitherlu inculcated by iirchiteutHral 
teachers of every seel and i*hoo], he ventures to declare that 
"freedom and hope arc tlie lirst true principles of greatness in art, 
ns in everything else; and servility niid despair of doin^ belter 
than has been <]one hefore, must cramp the iiohleal genius, at:d 
hide tlie Inchest aim." Nohle and inspiring sentiment ! Yet, how 
fraught la it with scornful reproach to an age which piipics jtaeii 
upon its talent for the mo»t diivvt and mechanical ci»pyisni, ai d 
which preaches up the moal abjevt i>ervility,and the niont ouwanlljr 
dewair; "and when, as in modern Europe, art ia iclrogiade, Hid 
its fundamental principles rcUugreasitC, either to tiriece, or Itornc^ 
or to the Middle Ages. ' 

* '*A<i Ritiijii»l IiiijuiiT lulu ibe rriiiLijiin u' Dcnulr In Aii. CK"^ a|'TCl*lJy' wllfc 
Rfttcnn M Aichimluic." Luudun Uiiikinim, l^4S. 
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III. To ilie T«nCT«tor» of Vhnirius, Mr, Pn-fpiiuinfi mrtninly 
doen niA look fnr appbuie, fur pmuniinK to f tianx'trrtai' their idol 
u follo»-«: — "If there were no HthiT iri»rk I" jiruve it, tbsl of 
Vitruviu* miuht alonir unltii-i^ lu iliow how little ji]>[>rrriiition hU 
rauntrynicit hml either of theii|iint or the nini of triic nrt, from 
titejirtt pay to fht hut ^ Am '"wfr. fAfrf in nirf •!»* rxprnaimt vAuA 
dtomm Ihiu he bnit morv tf/mpathie4 far ilt hmutitm Ihau nti^/ be ptm- 
tttttd bg an sstrftMntef toiitr-mrfimtrr or atMONiuwit; he mtrcly 
coUectft B set of iry formil ri>le<i from obarrtrd rxHmpIrM, niid 

repi'st* thpm nn if He were wrilitiir " raUtlonue of mineraU 

Tiiut riatiuii mint linvr br*n iiiiitfvliirl)' ii;m>rufit in art tlut could 
nriMluce a ii)»rk m> ruld tiiiil iit>ulleK> ii<i thiH. irhlch «bows )ir> little 
Icnovilcdise of the common-MPiite {irnwiiir propcrtiiii of h\* nrt. anil 
still lew npprwinti<in either of it^ ticniitica or its aims." — Wliai, 
then, i* to he Miiil of thoxr who sulo^i it u a cade and nil omele ^ 
That VitruvitiK vm a p«i>r. iiloilding creature, tlicrc can W Iiltic 
doubt; and if (lie man liiiDHclf naa not an arriint hiiniltu^, rurtain 
it n that hi«<rritinirt hnvc bren mnde llir mram eif hitnihiiinni>K "* 
mwlrrfis »n the xuhjert of architei-ture, and diffiiHini^ mauiUin fnnt. 
aad (hat woml wirt of ijtiinr.inee — lennied stiipiditf. 1 hiiTe siiid 
a« much as ihit befure. iiitd othen bende* Fcrgusaon have vriitiin-d 
to impugn vffT rrefly the wntinKw of Vitniviu^; mi that ul(lioii|;h 
maiiir ■ttll spr.ik of lliem, nut for the pi]rpo«e of tindiciiting their 
wortii, but aa if tlieir foriUBr credit «bs entirelj' iininipnirril, tlieru 
isnnuon for ho|iinc that the contemptible Vitruviiin mi pi- rnt it ion 
will die otit— ill tlii« cotintrv at luwl — with the prc-^eiit KeiieratioD 
uf those who }iiiv« bM>n iniiDed up in it.^ — May the time not bs far 
diHtant Khen the <rritiii|ri of the Uoman architectural claMic will 
excite not enthiiKin«tic admiriition. b'lt utiinitieat«-<l nntoriishnient 
—merely ri'iilemptiimu u-iituli-r that no niiidi fiiailuu and Mt much 
aU wmmnUm should eier htite be^n regarded oa n compendiuin of 
architectural philosophy. 

IV. An little ati the admircf! of Vitniriim will the fanciers of 
the"InvixihlD<*urve«i)r the I'artlieiinn" feel ")i|i;:cd to Mr IVr- 
KUBSDD, who ia Miinexhat oanafitic — my readers kiuiw thai I am by 
tar too innocent ever to deal in sarcasm mywlf — upon tlint iiobjtN:!. 
"The idea," he ob«ervcv "lliat a form, the rsirterurc of wliich cuii 
be detected »idy by th« inunt perfert iiiatheiiiatirid inidriiment*, 
ahnuld W a cauae of br.tuty in a visible and Innifitilc object, it what 
I can neither uiidcrstnnd nor appreciate. 1 hv]K-. huitc:ver, it will 
be tried in the iieit portico ne miild, IVrhapN thu failure of tlie 
experiment mar cvuvitice men llial »oniet)i!aif more it wanted to 
prnduee a tnie Hpeciiaen of art than such abject rcrvility n» copy- 
ing not only whnt »c can we, but wlmt our eye* will not etiuljle in 
to detect eviMi irhcn piiititrd out. We have lon^ copied ivhat we 
do iiot iitKlentiind : It HQema carryiuK the system to iU acme of 
abfiurdity. to iitiempt &lso ti) n>py what vc cannot ece." — Trulv av: 
the only way of rcliniiig upim »iich absurdity would W to have 
recourse Ic pniuh'r-jliou, iiin) iTstimute buildioi.ii hy the u^tfrr-Kato 
weiiclit of titcir ^olid iiiiteriiita. It i?. indeed, extravagant ij 
tmUranrv for iieople t" direi't their attention to the moit cxnui- 
rit« hair-brendlh niinutcm-** of mere luc-isureinents. while tliey 
altoicvlher overlook uiid take ii" account cf thiiae a-tthetic <iuiililief 
Uid effects which, u)tbuu),'b they elude the nto^t mnning mechaiiicul 
■nprrciatioD, cvntributc to the fii»cinatioa of every i^nuiiic work 
rf art. 

V. Nut the leant, perhii|M. atnonir Fenrusson's bemies, i» his 
■ttnflung the importance tr does to Polycbnimy, a epeoiea of de 
ooratifin fiir architecture oil abtiiy coiiiidrrcd, till very lately, a 
trait of bnrbaric laate, aud not even w much ai« giisperted to have 
been prni-tined by the iireeks; and which although it excited utten- 
ttoa n* niiitter of curious inquiry' tome few voart ago, ban led to iio 
rviultn, and iiuiy bi- «uid to be ii^ain ifritor«<l. — It ttiur, boirevcr, be 
remarked, etipammt, that such prHi-tice of the Ureeka hiu been, if 
not rc^ 'nun end (id for intitiition, Hlmnffly I'xtolled by Ikir, It. N. 
Wiirniim, in n Wtore on (Ire* k Art, lately delivorei) hy bini t« th* 
School of Pesi^ii. al S«iner*el House. — I'l thi. climate, poly chromy 
ill Imrdlj" to Ii* tbouf;ht of for external decoration: it would on 
more thrive here than would the plant* of trupiojLl region*; yttt, iu> 
we rcnr the latter in connepriitonen and "piUni-houtcs,' n* botani- 
cal curio^itie* and itjtecirnen^ of esottc vfiietHtioii. we mi^ht rcir, 
uiider r»rer and protected itum the weatber, n few iipe«Lriie))>i of 
eJit^ntal polyehrumy. Thera would be iicithing extriivafrHnt in 
ereetiiur, at the extreiuitv of aa avenue in .1 *o-c*lled "wiuter- 
l^rdeii.' a fiill-Hied model of the I'littheimn, with all iU nolychru- 
nuktic ernbelhilintent rcstoreil; — not. tndceil, n model of tlie entire 
ctmcture, hut merely of itii fucndo and prunAo*; fitr which no more 
costly material than w.Mid wimld be re<|uirfl(l, nothinft nmre beiiiff 
iiK«Bsnry than U\ ethiliit ^^ft; and such exhibition of it would be 
nicely to Kettle the now aoubtfiil (|iieiitii>n ak to th(< laute which 
tanctioned polycbroiny, far belter than a thouaand pen-and-ink 



debiilin^^ niNiut. it, pre and cvu. Ai to the cost of Roeb an esperi-J 
menl, it would be tn many a mere baentelle — a fur lew caiieusiw 
folly should it happen to be c^led onCt than many of IhoM in 
which MitTir of our millionairvt indiil|;e, ur el«e do penance, in 
order to obtain a Utile brief newspaper notoriety, in rxchnnj^e fvr 
•ofiie «f their siiperllaous cash. — Onl Cjftlhian aurcjn reiiit- 

VI. If mil BUernally, we eauily enough might have architec 
turni Polyehromy internalty, — by whioh term, tiomtilhing more 
than the employmenl of dilferent-ooloun>i] matertaU, or jitinting 
for the general aurfnce of the walk, it to he understood. N'ever- 
Iheliva, we have not yet adcaneed Iwyond the apulication of co- 
loured marideH, or the imitation of tFiem in Kotgliola, fur what are 
eoD>>idered the Btrn'tly architeclural feiiture* in interior dejign and 
deconition. (>» into any of our moat palatial clubhouses or man- 
tJoiiK, and u^mliola abafts ta columns and piUrters ap]iear to be 
the Iriut lie Imr Litin of our arohitecU in reganl to architectural 
deoriliiin. pniperlv »o called. For Hiighl further they are con- 
tent to Ins indebtmf i» Mr. Sang, or Mr. Somebndy-el*e. for whose 
briulie* tbey proiide bUnka of ample verge and «;ia«;e enough Iw 
be filled up arl IHtitum. 

VII. To return to Mr. Fergiiwon : were there nothing elae 
that I admire in him, I ahoiitid admire the utter nbaence In 
hi« book of that nasty, crawling, creeping, lickapittle, Sunhey- 
iaia, which ia the prevalent vice of a great part of the public 
pnws at the pnweiit ilHy, ihouiih it in eiiuall^- the diucrace of 
manhood and of criticism. Were he delicient in all fatMides, Fer- 
(^■on ia the very reverse nf a Diinkcy aycophant, and poaeemea 
whnt in thin age <>f wonilem ia the rareat, if not moat wonderful, 
thing of all — moral i»nrage. And of siicb coumge it re4|uirea uut 
a little to give utterance, as he haa done, to Munc exceedingly 
strong tniths, that are likely to be rijualty unpopular in every 
quiirter. U'hcn \Vel!>y Pugin attacked hia professional brethren, 
lie imputed Uieir degeneracy In a great menaure to their i'coles- 
tantlun. and, no doiibt, reekoned uiion ingratinting bimnelf with 
the Catholics — perhapx alw with those whose anliiiKarian Mudic* 
iind fcelinga prqudlir them in favour of art a> it wat cultivated in 
Catholic tiinea. Mr. Ferguwon. on the contrary, h.ii' nlncrd bimaelf 
in a very diiferenl poulion, and haa made himself Irii-uds among 
no party — at lejut. no e^iiKting one. I'ugin's cry was; Let ua gv 
bK^,'— «iid backwarda we hare been going ever nncc^ but Mr. 
Ferfcvasun's is: Let us go /ara-unt! — e, matter far mure difficult of 
nceoRiplishmcnt than the other. .AgJiiust that Foncvnl, we have 
thnmn up Unrriciule* in the ^linpe of iuvetente orejudices. Be- 
cAu->i- we CHuniit get forward all at once, at m unglc bound, ve are 
not to Nirive to ;;et forward at all. Architectare ruaa been brought 
lulo a complete jCr. Vet. rtmnge to say, iiutead of the impoaai- 
hiltty — either real or imaginary — of getting architectuTc out of 
that "fia" Wing at «ll reicrvtied, it is rather made matter for 
triumph and coii;Tatu]atlon : for we hove, ere now, been told that 
we niiL'ht not to much as to think of advancing a single alep fur- 
tb(.-r than lh<»r who hnvc gone before ns and whose stopping point 
ought lu be coiLtidrred the ultima Tltole of the art, and vf vur urn- 
biliun. 



ON I80METRK AL I'ERSPECTIVE. 

By R. O. Cr,ABK. 

In mylMtartiEj6oo"Iao(netrical F^rspeetive" (vol. il., p. 8M), 
I g;oe sa ensv rule by Construction to determine the OKM of the 
ellip»4-. beinn'tbe i*(pmctricnl projection of a elrcJe. the angle OAB 
being 30', (m!« the figure in thul •iticle). Hut it i« tmrnetimei 
uecessary to draw a vecticul iwunetfii-Al projection of a circle, as in 
thenue of n water- wheel, orn wheel uf alueomotive, thus (fig. I) : 
Let A B C D E F G b* ibe iM^- 
mrtric^l projection of h citlie, f, 

1b«^ faille A It beini; in tlii* CA«e 
drHwn buriEoiitiil ; priHiiiee B 
to H, then the angle H BC = 
(iO~; dniH ibe twodia^onalitBF 
andC<i. The two diametera 
cnn be dett'rmined by eon- 
•truetinn Ly the liut rule. But 
as the angle CDC i« in this 
caoe 'Mi', the multipliers are 
therefore different. The num- 
ber* to be uu<it m multiplient 
to determine the two axra, are 

rctpecllvely J --tUfi for the trans- pif, i. 

verae, and 'SSi for the conjugate. 
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Er. — Sup|Ki4e til* •Iiikm«t«r of a lace>mntiv« v/htci v G feci ; re- 
quired tli« trnnsvcnc «nd coDJuffate duunetcni of it* iiKimctriciJ 
pr«j«ctivii. 

Ilerv U X 1-Mt* = 8-U8 = the transvena diameter, FB 
6 X ■sm = *HK> = tlie ooojupite diamctCT, (.' ti. 
When the anxle H BC in 30', llieti th« rule in Isxt nrtiole npplin. 
It nppL'sri, llierefore, thai the <;lli)we in h*t artirip i« thf i-idinetri- 
nal iirojfctit^n, Jinth of n vpnical mut a horiziinliit rirvli-, whi-n th* 
anicif » CFG ntitl C R O nrr r.irh ■M", But wlittii the aii^ile 1 1 B C 
= G0', then the elli|»>c, lu. iilliiilcd t<i in this article, it the iaome- 
tiieal projectiaa of ■ vertical circle. 
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Bometimen it tn nccciwnrjr to find the iMinetrinil reprcsentati<PEi 
fif nn ellipM,'. tii tlie case uf ui elliptit;^! fiimi at buildiiiKx- In 
audi case, wlieti the traiisvorw ana coiijiiK«to dinnnelcre of the 
ellipeo are eiren, the ^vcn clllpne muat be circtiniM'ribvd nith thi- 
rcctnngle A B DC (flu. 2), and then iLi iHo-inetri-i'vl r«pre!<iriilaluiti 
drawn SB in li|[. .1. Binect (i6 in r, and off iu/; draw c/ jiarallel 
to (' A, and then tlic cuivc nlon^ tho oliliquc iuie« can ire drawn 
with ■ tmnimel. [t will be alsu proper to rcmarlc that the cuxve 
hu two pair of foci. 

A" man)- biiildinK!! are often re<iuirrd to he ci-crt<d in tho form 
uf reKuliir pentagvnii and heKai;on», it would be dcnitiihle to ex- 
hibit some waya of drawinR- the iaumctnL'al reprweututioii v( the 
tvrti pidygijnii, 

1, First, with re><|)ect !'■ tlio Pentagon : it is n form usually rc- 
<iuired in permanent fort ifi ration, rKpmally in citadels. In thin 
tase, I (ihiill ^vc 'i>iac iLiimW-TH U> eusble uuy one to <Lraw its iw- 
metriL'al reure^trntation in the ituHt comntodiiniit form. Let 
ABCDE [fitf.*} he the iM'mctHcal reprcwntatlon of a pcntnffon ; 
lot A It be considered n« unity : then will tlie whole height 1) F ^ 
■9^9; F li = -asfl ; E II or H C = -310; the »enii-«oi.jiiu»te dia- 
meter of cifcunjMrrihiiift ellipse = '49, n»id th* ccnii-trani'v^ric ^ 
■S*. By means of thcuo numbers, we can ravily draw the icume- 
trical representation of the palytfi'ii when Jln »ide is (;iven, Th« 
circumstiribinK ellipse in not re<|iuired. but only the lenii-PonjugHte 
DO, tv di'tcrruine the centre (), where ill the eorresjinnilin^ ra- 
diatinir lines in the original figure mint he drawn thereto. With 
rcf^ard to the midtinit an inoiTictrical repreoentation of a fortifica- 
tion, as Vaubun'n Fir»t Syatem, fir of t:ormontnig;ne'< Mudwn Bj*- 
tiou ayirteni, iti the form uf a reifilar penta(^>n, it i* only neeeaaary 
ti» nmltiply the almve numbers hv 1H(1, and then will be ^ven the 
number of time* in leuj^th of the constructive lines of tho iiwme- 
trical xepreaenUition, 




ru. J. Uf. n. 

II. The lleTajjon iR cnmmonly re<fiiired, a« heinff tif a mnf^t et^a- 
venif'nt form fur prtsiini, workhoiiiieA, 9ic., and van be ewnily drawn 
by a eomm'm'^et »4]aare of iS", nt in ti^. 1. Firtt of nil draw the 
front side A B, and eonrtruct a Mptare ABEF, and then complete 
the remainder of the tipure with the scjuare, aa before mentioned. 
The method of cfin<^trurtinn in t^I^Arly ehiridnteil by fijj. 5. Al- 
tboilgfa thi! elli|i«e is exhibited, yet it* reprenentiition'ia not neircB- 
sney. Any other ixonietrieal projeclion, aii makinf; It an an^le of 
30", wnutil be extremely unv^i^htly. This method of projecting 
would, in mnny cnM'n, be verv eonvenient in drawinf^ thi> nuts and 
butts of machinery, when exhibited iMmetHeiJIy, The above 
method coidd he easily proved ireonietrieally, hut it wm deemed 
cjuite unncixHSury to enter on so simple a matter. 





The celebrated r.i;inl»" Stairn. Hnral I'alate, Vwiice (named from 
the two cnlofiiiJ fttatueti. by Snn«n'inn. of Mflr> mit\ Nepliine on its 
Niimmit), IN fornif^d out of the lieantiful white marble c<f (iirrara, 
and deHtfrvedly ndinirefl cm nrcount uf the opleniiid effect of the 
material, aa aIko the art that ha^ been diijihiy^'d in itn derorattnn, 
U'ith prvnt taste, purple (or ro**o) marble is intermixed with the 
white in the "qiinre pimetlinii" into whicli its tlanka are itivideit. 
From the exterinr iurfafes, faenenth it» perforated parapetv the 
annexed enpravinK in a sketch of one nin^-le ^lip of the eculpturr, 
us an example of the hmni-rrlin-i of this inlereklinu utmrtiirr. It 
appi-nn that when oripinilly pljinncd. and when lli« iii-ul|)i«r 
worked upon it, no pairii were itpareil, iind no expense erud^ed. 
In making this accent n fit, appniprialc, and worthy approach to 
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lh» Pole's pnlaM^lbat the steps w)ii<.-h the rvbetl *ennU>rH mit] 
mvftt ntea ot the Rtpuklic were arcustumed ta ascend could not 
be toff rich or Ion nvhly- ornnmrnti.-d. Un thn« ste|>«, for the pur- 
pune of pruiluciiiir u <»iitrn«l with the white rouble, uii itilu)' of 
laettd "*■ furinerly iati-tiduteil. S|ioileil of lbe»« tu-ilaj. it ■■ 
•till an object of f^aX ailnitnttiun, Tlie hu^^. rc»i(;l>. but cxurcs- 
«re. tutewtrj- divinitiv* i>n tin- »uinnii1— emlili'in* "f the nnvnl and 
nulitnr)' prowene of \'efiit« — by Jacdtiu Suuwivino. ii[i|)iirt to it a 
liicb decree uf interent, mid li«ve cvuferred upon it much of il« 
telebrtty. Tli'rv were placed \i\mn their present pedc^tala About 
ihe fear I SS8, tfiou^li n>mmcn(-ed by him wme yearw iireviouidy. 

The UtRntt)' f^tnlrs u vivid in the recollection of all who have 
Men it, nnd han been cupieil .ind rontempliitcd by ^nerntionit of 
«rti*t». It hn.-> tieeii n fuvtuiritr Kt'idy with (itir PruulH, iiiir 
Leilthe*. "iir Staiifield*. »wd oiu-Tiiriiifr>. It al>i»tnd« in liitttari- 
nd and rnninntic B>iiincinti(in«; and no one who hits rend the history 
uf tbr DogcK. but wuTiId rt-niember it viut Xhvtc marble ntiiin 

" UnvB irhlfb II» giliilT hnd of oU Fillnn 
ItoU'd frani tb( blMli." 

»nm Temanwi'* "Lifw iif Sannovi nii. " • weJiave willected wmm 
ti the r«ll<iwiiifc parlieuUm of thin excellent w^ulptor anrl arehi- 
teet. (le WBK bom in Florence, about ItTD; ilivd, aged Dl, I.Wo. 
His first Ktudiee were from (he wcll-kti'iu-n (■urtuun by .Mirlmtd 
An^to (thi* Wiir iif l*i»n), «hii*b ««» ordered In be diaxii fur a 
paintin)! in the (iitineil-bnll Bl Flurenee, and which Mtehael An- 
gelit ^ined in competition ot'er Lennirdu An Vinci. It wao h 
vreat objeet of Ktiidy nmotiu the rtiiilrntx of the dur, and SariMv 
I upon thin miiKtrrtv pniiiiirtimi liiiil iiiuch of his fiiundiition nf 
rinir the fi^oire, »nil knowIedf,'e of destiin. Fr«im Florence he 
lired to the Eternal City, where he Ktiidird the Apollo Itidvi- 
do-e^ &C. Kramiinle, then tlie P"pe'« urrhiteft, M>ein|i t'iini'iii i tni 
modelling in the Vntieim, mid iiIi'iikM uith u vwiill vai« which he 
. ill hi« hand, that served him as an inkxtand, and which he had 
ned, ordered him to model in «nx from the oelebmted Kt.itiie 
lie LAneuon ; giving the niiine evamplM to Uirep other iiiunjr 
•rtiats likevt<ie to m>py. Rapluicl waK to deeide an ti> uhich u*ait 
the he«t lUNoiiK the four, and 111* iijiprntMlinn fell upon >^an»ovinu. 
Thi* model via eait in metal, nnd hiis ron>iiden'd to he n motit 
perfect specimen, .^l thi» perimi, :»iiii«niiici derivpit advaiilnfreo 
[ram his iiih:i)iiting the «ime house uith ^nri (lalhi. beiiit^ in eiiri>«- 
quenro iixhiiTd to uu tlirou|.'h n course of architectural ctudieii. 
Subfieqneiitly, he was with I'ietro I'enif^nn. and enjoyed the cum' 
pwiy of the' first literjli ami iirehitert* of the day, amoriir whom 
■rail C'ewre Ci^irinnit (the conuneiitatiirof VitruviiiH). mid .•\nrirea 
del Sarto. Thi* pniix-ii he now leielved, and the fame he aci|uired 
asa tmilpt^ir, ilitiujih little more than the agv vf thirty, sen'ed »* 
a Hiinulus to exert his talcntx and prodnee urorlcK fmm which he 
Migbt coramiind hioiier und yet hiKher conimemliitioi). Temaiixa 
ajTB (note. p. i:t), it ia not easy lo fix the true period m which 
Suuioviiiii came to Venice. ViiMiri phicei it in Mtl. after the 
kinjt "f Jtnne. In Venice he met with ronuenint xjnriti, and 
Jriendshiu nf Aretiun nnd Titian; iiijon whfch Temanxn truly 
'irki^**fi lulli « Ire J'onnnruiia an Tritnariralnin cui tr'niiennoh 
Arti comr fa for rtnidrma" (p. 1.5). Ir I JW, Ituono, the archi- 
leei of the Procuralie. dyinir. ^nwivino »™» pouted in hii* ulead, 
with a prnviiiinn from the t^tiite. and a hi>ui>e ne;ir the OmluKia. on 
the V\-.atn. lie vim cuiiitidered to have idioHn some skill in the 
Riode ill uliidi he repaired, by means of circles of irnn loutheil and 
■cdjfMl, the cupola nf St. Alnrk, which h^id hfen dilapidated for 
nuay y«ar«. t^onie of the work was ansiftnei) lu him in the srhool 
della >l iserictirdia, and in the church uf S. Francc*io della Vijtna, 
thitu{[h Uie elevation Is Palladio'f ; and very beautiful are hiH 
hrnnne bati-rflin-i to the doorway in the chnnel n>vril of ftl, Mark, 
which are (civi'n by f'ii'0)[»arn in the 2nd vnl. of Ilia "Storia sulla 
IVvltuTn." He built anew the Zeccji, in 15SA, which la constructed 
fwtirely of stone from Itlria. The ndmired LoKcii*- "^ the foot of 
the (.'ampanile, wa« erected ahiint 13l(i; the pedclali^ architraves, 
and cnt«ice»> uf which lire of the licjintifnl riirim of Vcromi, the 
(wliininw of the hexl Brescia and tirei'ian mnrble». and the remain- 
df r of (.'arrara marhle. It ia richly ndorned wit h Mntuei^ in nicheti, 
of raila*, .Apollu, Morciirr. and Pejice; and hmuii-triitri, emhlema- 
liral nf the Mates «f the kepublic. The fcreati^r part of thin inuat 
tiegant builtiiog li by SansoviDo; tlie rest by his pupila. 

FaEOEiiiaE Li-Bn. 
* PwUUlwd In Vcolw, tn% fUfM^tttth |H>rtnlt, Migiu<4 Itaa a fits ling bfTltlao. 






rif. 2. 




The above en^frnving shovs an iinprwed furm of unfety-valve 
for rteam-boilers, invented by Mr. Alfred Orenory, and ilc'«cribwl 
ill the Mivhtnk't Ma<fit»'nt, wlii^Ii Unit met with the upprvhutidn «f 
several wninent engineers. 

T)ieHdvnntji|[e< ilu not require to he much imi^ted on. The 
practice of overloading the sufety-valvc is much mure coinmun 
than in generally suppo-«d: tometimca it U the net of tynurunrr, 
hilt moiA fre<itiently that of trill, not only cndanffcring life, hut 
injuring the /loirkfit nlun, in the deslructioa (which ta icxy i^criouu) 
that en^iues to the Mffm, firf-tnixtt, &<:, Th« number of fiu™ 
levied i>n h>coinutite-engiiiemen furmahe* ntflicicnt evidence uf 
the freipioncy of it« occurrence. 

fh'Kcription. — Fig, I, repreienln the eafety-valve in a fimn appro- 
prime for stationary use. Fiff. 2, anothei- mudificntioii, on th» 
s.inie principle, fipplicable to boileciof every de«criptitfn — Incomo- 
live, iniirinp, and slationarv. 

A A, lig. I , represent the tap plate* «f boiler; Bfi.tho stoim 
>pace inside; C, the ordinary ei>nica] viJvo, having a perpendicular 
fpindle, to which a weight' 1», is attached; B E. val'e-box; K p. 
a chain, which ia connected li» the valve at enc end, and at it< 
other end to the *hort curvctl part of the lever (!; 11 iii a rriiulat- 
ing weight; I, a shielil to protect the valve from injurr or inter- 
ference; e, e, e, e. four bars or «top* to the shield I, fw fnirtratiag 
any attempt tft namngc the vnlve, 

'The mmlf iif tefirk'xMg h, for the Hteam to raise the valve, aa 
usual, when its pressure exceeds that of the wei^cht If, lens the 
lifting power ot ti.e lever (;, and weight i). The weight D. 
heing iuviile the boiler, caimot be for any miavbtevout pnrpwe eot 
at ; mid it !■= equal to the ejrtrrnui preti^ure ajtowed upuii the boiler, 
or may be mnde *> by hangitig wrights to the oyc-Wop uf D, whitji 



6 



THE CIVIL ENGINEBR AND ARCHITECTS JOURNAL. 



tJA(nf4BvJ 



additional wrighU tnay be Tcdiir^tl, nr nltn^ellieT r(.-inare<l, a* the 
boiler •IcCeriomtvF hy wear. I'ar «n_r U»* yTessiin: atmrdittx ti* 
till; "urkin^ nei-exnilir^of thcriieiiic. thr iviinnfiT liad llie wun« 
control ovpr tlie v«Iv(> mt M promt. % slitliiiK the wcipht H, i>ii 
tli0 lovrrG, which iiprrntCH in tHklni; off wcigtit, rrgahting the 
rv4ufiian m. h« iik-nnn ; but he rjtnnnt innTsi»c tlitf Iisiil iipun tlie 
valre bvyitnil wlmt tin- neight I>, inside the iHiiler, Kives ; for. if 
hanp^ing more wc>i;lit on the lever C, lie ti>kci« off, iJtBti^d of iu- 
(^rfuwitiir prdmiiT ; ond, tin the other hnnd. if rainiu; tli« handle 
end of tlit> IcMT, it hn- no effect H|ipn thv- viiire, vn account of the 
roiiiK-ctiii^ incdiiiiii briu^dc^in, whicli, »f r<iurw, can only opo 
nte in one ««)-, hin^inR lixue, m it does, and throwing no strnn 
upon the <ulve wlicii moving downwards, 

Fiir, 8 ia another fomi, involving the winie action, but Jnfttead of 
tfaelicAvy weiffM nttacherl to the valve-spindlp. w before, there is, 
tn*ide the lioiler, a lev^r M. having ii wpiEht N, and fiilrruin. at O, 
eniwl in its cffeet to the l^\trt•ln«l jitmuro iilUiwetl, and which inav 
lie reilurni lu the boiler, by une. weakena. by Axinc. the wei)iht N. 
nenrcr the riiUruni. convenience for which i^ «h«wfi, In*l«u!. 
aim, of the (irotertint; nhioM. dm Iti N". 1. the Mow.iiway >leiiiu in 
Iterenmnl off hv a double |/-beiit pipe, thuacceiwiblehiilf of which 
i* made "f thin Rlieet cnp]>er. stTont; enoii(ih to carry awny the tleitm 
a« it blown fre^-ly into the air, there bein^ then little iir no jufw- 
Kure; but if the nieiini be confined within it, thruu^b any wilful 
■tteitijit to plii|< the pipe up. thf copper wHlreiuf(B retiill peculiar 
to that invlid}: nnil permit the necesii«ry c*«ipe. There is lihc- 
wiw shown a nntiitl r(>ller P. to count criict the curvi lineal iictitMi of 
the lever M. and keep th« valvt^pindle fntin "aticblng." But 
both tliia and the copper pipe are precautions no mora oeoeasnry 
than at present with the beiit ennstructeil vnlvn, and mintht 
aafftltr be dlapeoaed with. Thercmuiiiin^pannand action of (i|j;.2, 
are Inn same as Ag. 1. 

Uotb piano reprewnt t)ie principle of n vnlvi>, the raedianieal 
arrangement of whieh, howovfr mndilieil, ifinhraeea every ad- 
vantage, iix to aecurity, of n "bicJei'd ea/ev." in fruitrHtin^ nny 
■Uempt 111 overload it, either by accident or dt^gti, thmu^'h tjiDn- 
nuiCR or will, without the uniihI attenibmt dikaelvantaueM of incon- 
venience, espense. &c., of u seodiut valve, unil liability to "iltrk" 
hy corroaion of parta Ihrougb ttundhiif hrtg nitiiJvtt, fic. — a Unbility 
wbich the pr*unt form hnc not, a» it is the cngincrrB'/rt^wCTi/ 
"tforMiig'' aafetv-viiW, whirJi iw a bii^'l and limiteil one, hut poii- 
aennini: all the facilily of reKolaiini,' hiii preaanre that he haa now, 
tliougfi not alluwed to exceed tbe fixed ortrnw tale point. 



OEORGE STKPHKNSON. 

[Th« followlnft com m II ni cat ion waa adilreieod to the author of 
thp article KH Ceor^e Sti'phcuiion ; but an it enntnin* nome inte- 
routiiiij fnetD anil correcliun*, we thought it far better to (jive the 
eotnmunleation in the JouraaJ. Our readers mimt ooe by the 
numerous 4{<iDtatiotii^ that thi> papcm written in the ./oivwai'h.iv« 
bven irot lip with con»idor.ihli> Ikbaur. and that the writer hiis only 
Mated that which i« supported bv name authority. We shall fe^l 
pianiculariy obli^fed fur any information rekiirilinfr the Life of 
(jwtTfie Slepheaaaii, n«it i« onr anximia dcsiri> to mnke I he memoir 
ftK ciinipleie a« circumstJincu* uill iilliiu-. Il beiii^ a Life so inti- 
mately cojiiieiilwl with the irreat advanice of niinltrn (.'iigineurinR, 
it ii> lii),'hly dcKirahli' to miitio it as pn'rfoi't ns poiuild(>. fin thiH 
aceouut. we have pu^tptined the mnlinuation of the memoir for 
another month. J 

"Siii,^[ii rvadinii the iirticle on Gcor|;o Stcphcnaon in the luKt 
number uf the Jt/ttmal, I notiV't^d Hinic errors connected with 
th* ile»*rripti(in of the Stockton and i>arlin[:tww ll*i!M-iiy, ivhidi 1 
(Jiwiuiit it would be well to point out to the writer of that papci', 
and tv ■.•iidi;nvuur to cvrrect thcni »■: fur •» [ am uhlc. SpcwkinK 
of the Stucktun and llarlin^'tou R«i|wny, you iiny, "ibia could 
hnrdlr b« mimed «g more llisn a tramway' ; — now, froDI the very 
cwmimrnccnieiit, lhi« line wii< indeed a veritable railnuy; it could 
not properly Ii« culled either a trami^ay or wuju:»ii-wny: — lu using 
those tcmtK, wo uuir)it to be careful to apply them accordiiif; to 
their proper and genuine tigiuHcation, «r nierivuii errors nisy even- 
tually creep into our dencriptiona of works of this t\a»»; and 
whicii. may. in courne of time, become perpct'intcd, nnd the true 
meaning of th« terms lost. Like railwayi^ these three terms hiwl 
their birth amuii^ the extensive coltierteti of L)iiih»in nii<l .\ortli- 
umberUind. The intmmii/t are principally imed wiiriiryrr-iuwtf, ffjr 
Llie pitrpose of conveying the voiu* fn^m the working district uf 
the mine to the abaft, up which tliey have Iv be drawn. In eome 



of the eitensive collieries, tb«»c tramways will extend for tliree 
four Diiles. The gauji^ of the roiid in abunt lii iarim: the carrii 
which rim* upon thit wity is a small fuur-wbedcJ rollcy or 
(hence the term traiMw>v), Upon this c&rriiHfe i* iihired the bn . _ 
cvutaioing the w»l». I'leviouit to the introduction of tnimwa,, 
and traoia, bwtows were made for thia jiiirpi^e, the corf or badcl 
being placed on llie burruw, and a nurrow ilagicrd-way for tt 
Imrrows to run on wiw laid down, culled the harmw-wiiy, — whii: 
term i^ e^^en yel, in oooie ciuea, applied to the more nimlera tram^ 
wiiy. It i« nerhapulJU years since the barrows and bariow-way wa» 
vuperiedcd by the tram and trumnay. The lirnl tramwars were 
made of wood, luid may »tiU be seen in Mnie pWci. The two 
rniU were fixed together by a urtoa-Klcepcr and a S-fuot leiigtb of 
doubl«-way liiid down ut once. The wheebs of course, were 
without flanges, and at first w«re made of wood, with an irou 
rim: the wheel loose on the axle, and the axle aUo hioae. to 
nllow for "pUy' on going round the sharp curves or turn*: 
after thiK, eiut-imn trrtni.plale» were introduced, nnd eventually 
malleable iron; the weight uf the latter about 1^ lb. or S lb. per 
foot. The Dange wii» ^lill a portion of the pUte, and not 
of the wheel; this form of plate la known an the ^^eJ'je-raU." 

The toiigonirai/ in uned for conveying coal* fnmi the pit to the 
ahipa, &c. The wugutis buhl ill cwt. of coals, the Newtrastle 
chaldron, and are called cliidilron-wagoiiH: the wjtgon hi placed on 
four wbrels about 2ft. tiin. or 3 feel diameter; the wheels have 
llangea, and are wedgcil fant to the uile: they are of caKt-iron. 
The wagoiiwftve in the first inHtnnce were nindo of wand, and 

Elated with iron at the curves. A specimen of this way may yet 
wen in um at Mr. Curwrns, Uarringtou Oollierr, in Cumber- 
Und. Thegiiuge of the Newcjuttle wttgonway ls4 tt. Aj jri. The 
Ciut-iron fish-bcllicd t rati auueructled the wooden one, and 
eventually the mnllenble-irun raU. took the pWeuf the caat-irnii 
uiie ; thu present Wjiginiwoy rail weighs about 2H ll>. to the yanL 
After wa^oiiMnyf., ciuiie ruilwau*, which 1 need scarcely define. 
Had the Stockton and i>artingLuii line been made aalely for the 
CAnve}'anL-e of cuaU from some individuiJ colliery, it might hare 
been called a wagonwuy; but even thi;n it cuuld not with nny pro-^ 
priety have been named a tr.iniwiiy. But in the fimt imtaiicr, itfl 
wn« conrtructed at a public railway; uul merely for tlie purpose o?^^ 
conveying coal-wogou*, but for iiiHc.hfK, nien:hnndi>e-wiigons, a:id 
all kinds uf uu-riagen fur the conveyance of pioixengpnt, coali 
from a great and extensive loal-fii-ld, lend, iron, nnd general mer- 
diandise. Pa^^frcngers have travelled mi it from the 6r«t— hanoe 
it ^a» different in its aftpiicaUoH and lunw fro:ii the old wagonway, 
and differmt in ilt/irrm fnim the tmrnuti!/. I believe it wiit tonie- 
times tit the Grnt denigriutrid as a trimiwny. but improperly ko, bm 
you will Hee from my description of the Utter: but in all cjux-h il 
in well to give to things their lutcit-nt and proper names. 
A'dunirrf I'e.iwe, the./a/'irr of Jowph I'eiise, who wa* the member 
of parlinnieiil, may be Itiokt-il upon nx the "ratherof Itajlwan.' 
It WHH through hia streaiiuus uiideHvuum and support tluil the 
Stockton anJ Darlington Itnilwiy wju iHifntriicrlei] ; nnd It wm 
chietly in coiiwipivnce of hi* patronage and nupport, that Ueorge 
ScepheiiHon wa,-. bruught promiueiitly before the public tw a railway 
ciifjiueer. 

bor "llohart* of Ktherly ni," read "StoborU of Etherly." 
Jo<te]>h Pea»e o«m treasurer for the Great North of Knglnnd, 
but such il not now the ciiae, 1 believe; it is in the hatuln of 
lliid-ion, or a portion of the Vork and UerHtck.—The I'eofieft, I 
believe, were never oonneeted with the Liddolit as bauken, as you 
rtiiti'. 

The line wafi not to ship coaU from the "Dale of the Te«^ 
between Darlington nnd Stockton:" there in no con] t>elweca Uar 
liiiglon itnd Moekton. It was to »htp couIh from the x\ucklaad 
coul-tield .ini! the Dale of the ^('ear, nut tho Tei-*. — In ll*il, they 
leased the Wear \'alley. Bishop Auckland and ^V'catdale, Wear- 
dale KNieiiHion, mill n poflton of the Sinnhope and Tyne or 
Drrwent R.-iilways, otao the Shildon Tunnel ; tbe whole lengtb, 
instead of being a& miles aa you «tiLte, i», 1 believe, now upw. ' 
of 00 mdN. 






Stephenson nerw Iritd «ny lor-nmoti res on the Hagger Le: 
Brnnch; it waa not o|}encd until iifter he hittl left the line. But, 
indeeil, there wa» nrixr a locomotive seen on tlijs branch; it ia 
worked nlloKclhcr by homes, the Brunselton Incline preventing 
the locomotive* from gelling over. Thevouly work from tbe place 
of Abipnieul up in the eaot foot uf llru«B«Itoii bonk or New 
Shildon. 

Whinhnw must he uronginxtntingthe speed of pjissenger tiaina 
at only 1^ miles »u hour in 1^:17: at thnt period I hey were workef^ 
oy the fast-coacliin^ engines, au mile* or upwards per i^ 



were workeil^ 
hour, ^M 
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The (rre»t«t wodc oa the line w»s tlie bridge oror tin? Tew, Ht 
Stockton; It wm orifrinilly « surpcnswn bridftc, of VHl fe«t Bimn, 
greeted by Samuel Brwwn, R.\.; it wii» the 6l»t and only iiin>li- 
tttion of lb« BuiiK'tinioii iiriiici)tlvrur tbe oupporl ond cnnlinDBlicn 
«f a nilwfty. Tie expennient nan uot sucecstful : th* bridjte hwl 
tv be supported, and w»s nflerwnrds rcpliiccd by one i>r Robert 
SlepbcnKinV tru«wd pnlir brtdirrs «f "bout PO feet Bp*n; thia 
Tr», 1 Wlieve, tbe fiml a^iiticalivu wT the tninscd rsBt-iwin prrioM 
to Mtrh extended *pitn>'. Tbv |irttent bridge hu been struttod 
^Dce the fnilurv vf the Deo Bridg« it Cborter. 

1. Yod ■Ute, "the number of Iruvellers wim W»,SII (in IMT); of 

lh«a», it is uid, 33,'/^i were by b(>rve-«uai-hc8 (shoving thut Mimrr 

Hill rkit iin thi* line), and l.ttjl) by cqhI trniiix; oni'h piu<»cn;;er 

truvi'tliiif; about C^mil<«,nn<lpnvin^«hout lOcf. nsaffere." 1 cftniiut 

■ndentand thU «l>tfineut itt nil ms to the number of passoiigpra 

Winveyed ly horee-iMnrhps, and the inference drawn ^ni it, 

b|^W thkt tlipn- nrr no Inmr-et'nchvtt nt all oit the line. The 

^^^Buern tnt-el fri»n Ri'dmr t>t Wolnin^bam, about SO milex, 

BHBe nre three thruiiifh-tniiia e»eW wiiv in the dny, nilh intpr- 

Sieilint^ mins bolween MiildleKbru' Htiii Storkli>n,iiiid Stncktim 

Mill Durlinfctnn. Tlio pucsenger-traiiic travel nt abimt the Jtnnie 

Teiocities m tbu ordinnry |iaKuen)cer traituoii other raUvaya; but 

l> Ut hone-fi>nchf%, tbere are none. 

Affair), you fttale, " It nia^- be «aid that the niana);er (of the 
Stockton and Ilarlington Untlnay) it now Vfr. (leorfre StcphrniHin, 
nrphc of the rn^incLT ; «> (lint llir niimc in Ntill Itcpt ii)i.~ This 
it not the ra>e. There u u permn nf the iiiime of (ieitricf ^te|>henj>aii 
WBoected "ith the line, but nut a» niaiiit|;t^r ; he rillo aume «ubnr- 
dinato Htiiiitiun, I believe, in looking after the conchinx and trnfiii: 
n the Dorliiitrt'in i'tntion, but U no rclntiun Ui the late GiitrKe 
fiteplieiiiuin, eiiicinerr. 't'bv prex-nt engineer of the tine i* Mr. 
John Dixon. «ho rcHide* nt DnrlinKtoii, and ia, lunce ihe denth of 
Georgo Stephrnonn, the oldest railway en^cineeroD the lirt. Tbey 
wnrorm't-<l tucillK-r on tlu^ 6m of rnilwayn, the Stockton and 
DwliiiXtun; niid nfter it» I'umptrtioit be arrumiinniml Stephen«un 
lo the Mandinter nml l.ivej-|i(i(>l, and UtiA a iiortion of the line 
■nder Stephpn»nn durini; itH tronstrtiction. After tlie line km 
■penml he remnined on it f»r mniiy year* ns rcHidettt cti^ncw, and 
vaa kfiernards I'jiniicctC'l uiih ?<-vrrii[ ntbcTof Slephenauii'a liiie^; 
ud ia now engineer on the oriifiiu) line, where he and dtepheaaon 
Mtantnencrd their career as railway en^ncera upwards of a luiarter 
Wtt a cctitur>' AKo. Had you been aware uf the fart, nndnpplied to 
~ kitn, be could have civpii you every itiformntioti on n Huhject which 
Ton regret so little ih known about — v'li., the Stockton and l)nr- 
tblfrtan llailirray. the lirst ffrent work on which SlcplirnBOit*s tiilcnta 
■eremori- [wrtinilnrly developed, and nspccially iiitervHlin^ nn 
Ibnt aconunt. I have m <li>ubt but lie ruulil alio speak an to Ste- 
fleoMa'a laboura on the MaDchealer and Liverpool Railway, aa 
lity were lugcthrr durini; the vhole of im cooit ruction, He n-iia 
ishmately M:c|uainted with Steplii-iiaon during (be whole of hix 
ttnet aa a railway euffineer ; and eould upeak uf many little tniitit 
of diaractcr, actfv arn) opiDhinsof tliat eunneut ninn, nhlch would 
have bixm of the irreate»it Interest in your |)oper. as exhibiting 
laore niiriutely the workint^ of bin luind ; wlikh can hi- but imper- 
fedlr nhown by the utMittfred fat^-ifroiii mi inuur imiirrferl suurirej, 
wUdi you have, with prainewortby labour, laid belure the resdera 
of the Enpifurra Joarwii, 

The Stockton and l)ariin|{tOD Railway waa the fir«t public rail- 
«ay that wa* constnictad, and the one on which ^epbenwn 
iMro tiailicularly rominenretl hi« rareer of mitwny eiigi neerinir, 
wUcta waa to do mi niueb fur the world. Thi> was the beiiiiimiif: of 
lilt Bytdem of railways nhieh ua* eventually, and within a very 
•iiiirt {leriod »f time, ileftinrd lu expand itself so ranidiv, and to 
Mlain Huch a maKiiittHle xnil inQui-nre Mi \a eompietely revoEu- 
tkuuae the previoun ayhteni of iravelliti^ : vitiilu llie (hurt ii|i:u-e 
of a quarter of u ceiiturj' it has fironn inio a ^ittantit; nyKli'm. 
•frcttn|[. and lalnilHle*! to nire<-t, the whole of Ihe rit iliiied world. 
When we cuuoider nbal it Idik ^rown to, anil the jierfvrlion it hnn 
attainctl. well may we look upon tlie KltH-ktoii ami Darliniittiii 
Railway, which stand* as the lirtit on record, nith a tlegree of in- 
Icrewt. it \>a» a cboiplr-rncistnicted line ; and bein^ the firet, it 
iaacurioui fact that thm tine, of ullotbem, hii« been theinimt suc- 
floafal tu the thnrehotdrrs. by reidiMJnit the grmleict pnifiU ; anti 
bokinft at it in an cnKineerinp point of view, we can acarcely de- 
tect any material dilTerotice hrtween the line as a whole, its bridge*, 
and other workt, and that of the nioxt rerently-coiiKlninwI nil- 
way of the prt-sent day ; ntlhoutfl), in ilie latter eaae, we have the 
esperirnrt! and )nvn( practice of ti years to elfect, hi one mlffht 
naturally »u|>ii'U>e, jtreal cbanpes and im prove agents. There ia 
certainly a diflerence and iinjirvvcmeiit in the luiu motive* and car- 



riages, &'e., but ccareely nny in Ihe railwnr itM>lf. It ia reported 
that Hiidain. or Ihe ^ ork and Kvrwick lUitway Cimipany, harv 
lrtiM>d Ihe line fur !cZ years, at \S per ceii(.. anil the hrnnrhr* at 
« per cent., and in aliout to enter npoii it on the l«t of January 
RL'xt: they Itave alrmdy given iiutioe uf going tu jwrliam«i>t lu 
get iKiwers tu laaee. 

Ynie^ Ae., 

A ReAi>i;a or tiir EKr.imcKa'ii Jocsxal. 

*.* Ha^l I been coooected with the line, I might kavenivcDy^a 
more di-tailcd iofonnnlion on wnic poitita; but from a Knt); r««i- 
dciK-e in the vicinity, and particular ucqunintnnce with the lacla, 
1 can vouch fur the currectnete of inv ^tatviaenta. 



THE COMBINED VAPOm ENGIN'E. 

TUB IN'^'ENTtON OP U. OH taXMKtXX. 

The Combinrd Vaponr Enpne haa recently aUraeled cond- 
dt'rable allcntMin, in ninstiiitence of the annuuncenieiiti! in tlie 
daily aitd weekly press, ai:d cnused a Uiyc concourw uf H-ientilii; 

fer»ona to as-cmble at the vniiine iiiaBufaclDry of Mewm. Hiime, 
li^h-Htrect. Whitei'hapi'I, to wllnena tlic prrformaone of Um* 
engine. We were tndured to piiy two visits, tu make oiinelvea 
acituaiiited with its action, and to nfcertiun whether it pot««»Bed 
ibe meritM 8et furth by our rontemiKTarirH nad tliv French rvmniix^ 
aioners ; but in coii»ei)uenre of the rlnniny cluiracter uf the n^ini* 
rxhihilnl, which wu imderiitand was cwirt'tnietrd in France, we 
were uniible to talisfy ourselves ns tu ihc reid value of the prin- 
ciple upon whick il worked. Wc must, thfrirforv, for the 
present "imply n'tortl what we observed, atid pve »onie exlrocls 
from the Report of the ctnuinlssion, appointed hy the Frmch \t,o- 
veriunenl to examine and report uiimi ito meritr. The comniiwivii 
appears to have devoted coniodcTable l.ibour and lime in tiireiiti- 
gating the rbaracti-r niid value of llie loveiUioii. When a more 
jierfert ei^iioe ba» been constructed, we hope wc shall bare an 
opp«>rtiinily of a^ein in vc»ti gating th« invention, and be able tu 
lay before our rcadcrfi u further dencriptioii and tlie result of o»r 
examination. 

The aecomn allying en^nvinff la a bock vtew of the eitgina exhi- 
bited. It will be pereeiied Oiat there are two c^'liodent, each 
kJ ineheti iliamcter, with a hlrobe of fiV iuehr«. 'I ho pistons uf 
bulb are worked tugetlirr. upwardt or liowuw&nli, and^ am con- 
nected to the same crnns bead. The Ueam-pipe waa connected 
with a flleun-p)pe that was working another vngtoe at rather bigh- 
preuure, and only n nmnll qitnntity of th* utrura waa aIlow(>d to 
luiM tbroDgh a ihnittle-vaJve, to work the Combined Engine. 
The ijitanlity of perrAiiirMe t/Jiirtnogte used in the engine waa 
Mtated to he 40 Ik, which costs %*. per lb. : and the loss occasioned 
by erapunition In a month ia nut more than 1 tb. It ia intended lu 
MM, iiiitvad of the fonnoyte, the perehhiride of carbon, aa being 
coniideiality cheaper, its eoil bein^ only ^d. per lb. 

The uiventioD ih applied uitlkcr to a xingte engine, with two 
cylinder* and piaiona (C and D), or, aa ia u«ual for maritime pur- 
pm>e*, l<ru distinct enRioe* aith a cylinder and pialon eneli. In 
either cai^e one of the pifttona ie acted upon by steAm, and the 
other by the vapour of percblorido, or of any other catJIy- vaporised 
lii]uid. The Mciim-puwer ia generated and applied an in the ordi- 
nary enftioe; but. upon the* escape of the »(eam from the ^r^t 
cyliiider'(C), after having exerted its expansive force therein, it 
pnues into an air-tight enae, termed a vnpoHiter (A), eontainins; s 
number of email lubes ebar|red with perchloride or M»m« eaaily- 
vaporiaed li(]iiid, penetratee into the ninee between, and thus cosies 
into contact «ith the entire stirfnce oi the tube*. 

The fiu-ulty of abwrbiiiR rjj<rric poMCSSed by liquUa of the 
hefure-ineoiioned c1b«s is fo powerfut that, Immediately upon Uie 
fleam romins in contact with the turfnco of the tubes charced 
therewith. « Jiirge jiorliun of iho caloric uf the stvam in abMurbnl 
hy the li(|uid in the tubcH, which bewmiew thereby vapori&cd; and 
the nleam, beini; thus deprived of ita calorie, ia inuiiediatelj' con- 
densed, and is then returned into the stoain-boilcr, or, being by 
this procean perfectly distilled, may be applied for culinary or any 
other purposes for which pure water ia rei|uired. 

The vapour thus obtained, hy tho action of the rteam upon the 
perchhiriue or other li<[intl in the tubrii (A). i« conducted into the 
teeond cylindrr (l>), and, after exerting ita etatilir forre (uhich ia 
frrenter than that of' steam), upon thepiaton in theiecond rylinder. 
is condense*), and, by meant uf a force-pump, is retnrntdinia tha 




TIIK OOMBlXCn VAPOVR EKatNC. 



A. V>|Mri*«r nf l\e (wrphlnridfr, i^rvins iUa u a trmAi-Tt^KT of Ihp ilcam. 
B. Lfintlr liber (>f 1h« i'i|tuur n1 the pftti^hlaride. — C, CyDndrr in wtiifh Ih* 
ntAn\ »r[,._r), C»liniW in » hifli ilir vdiiout nf pprclilondr »ct». — E. Atr- 
jiumii »illiiirB«ina Vac wtirr rciuliinn f'oni Ilie conilen*ilii>ti in apptrMui 
A. — F. Air.poinpi willi'lrnwiitf ttie iiridiluiiile afltr cotiilFniatiiin In appi* 
rilui B. «tiiJ coDvering il (lack lo f«nt-i|ip«r(itas A.— G, Tuiop r'i-convtying 
the cnndentril tle»ii) lo feed Ihr ilcBni-bnll'^r, — H, Pump to •opp'l "'•It t>i 
tK« Ajipardui uind to prevrni I he etcipt uf the |irreb1aride t1i«*it the piilon 
mill. — 1, |>uni|i tnnduellnf rolit walvr frnni <hr^ well lii i|i|itratiJi B. In CAH- 
il»tnp ihH pfffhtoflHi" \ipour. — J. Ap(*rtiiu l.. eain* the wcuum in Ihe itif. 
ferdtl lufti uf llip rnpini! nlirrp llif [lerchlDriilp a<'t<. 

No. I. PipB itirauitli which thn iit'*in ii mpiilicrl tn ejWnAr.t C. — 2. Pipe 
Itirriuih nhirli th« prrrhloridr vipiiiii it iintptird ti> cvilnrlrr D. — 3, Pipe 
Itirautli which thf (Ifaru ctripn fur ci»iil<-tisalii>ii in apparilni A. ifcer bar- 
inf p<:rfnriDCiJ itt work in Fjlinrfer C. — I. Tipe Ihruuith vhicli llic pcrctilo. 
rid' vspouT e<i'«pe> for tondeuialion into tppuMiu U> ■fter having per- 
formed il* dutj iTi eyliiiiUf D, 

Wi> taki! titr followini; ptlract from tlip R^itort i>f the French 
L'»int,it!ii>iiHierv ii]>jn>ieitcil in 18*8, tn t»«t thr rii|i;ilH!ilie« wf Ih* 
f 'umlitnL-d ^'iiixxir Knifinp, ithirh extnut espbinw the priiin[ilf oi 
llie pniriiif. Biiil thp ijKiile and retult nf the eiperiniviit)^ iIhtphh : — 

"The ellirr-hj-i)riy oppttratii* "iw cnnptructed in wnsequsiii-* "f 
the f^v'iumlik' oiiiniiiii ^vcn I>v1bc Buiird of Work* ai tu the 
|w>ft«i}>;iily of iiinkiiid u»e nf the i-a]yrk lt>»t iii tlie ordinftiy morle 
nf roitririiMition lo VHj'oribe elher. T*™ enKitien, <'f 10-hiiwe 
power iMii'li. wtfte cvii|ilod uptwi the SBme l(ennt: the one »up)»hed 
fmni n hiiiler ( fur |i>-lii>r»e pnwer) net* in the iimnl iniiniiei', \>y 
Che )ntro<luct)<in of stemn and iU diM^Uiirire after osjmirtion- Tho 
(VMvdrauitioti of tlitK utenm litl<iP'> pliii.'e in >• rei^iver c^ntiinini; a 
nuinher nf >iinii)l luhen |)ievi<>iiiiiv' filled uitli i-ther. Thiii iii|uid. 
'^"iiteti^ its Hviilily fwr CJiloric, phIm the di<i:]iar)cii^«l «tvi>iii of it6 
li(uit. and U vapMised «t a |)re«»ure ile)<eiidiiig upun lb* tcmjie- 



rnttireaiiil toluin^ of the tliitebargcd ■team. The other enf^nf. 
identical uilli the former u t» its diameter and the motion of it* 
|>iston, wnrk« under the iiifliienre of etber-vaiiniir: Il reeeives thi< 
rapoiir diiriuj; ii. piirtron of itc motion, nnd diarhur^w it ufter 
ex[i»nKi<iii into a receiver, mimilMr tn the ri>rmer, kepi coinilimll;- 
at a »'ery low teinpernture bj- a eontinuiil iujertiun of^cold water. 

'■Taking rare to adnpt lo eiich enffine a j»n>jj&r rx|iHtidinff "Pfx*- 
ratiiK, u-i< >re PiiaMeil to n>i{(i)ntx. Ht will, the intriidiK^linti und the 
ex|iimiiiuii (if va|>»ur ii> ea.c.li cylinder, und iJnis combine the>ie tmi 
elementnaf power — eYp&nsiun nnd volume of uti'nmfiir lliefannei, 
and expHnsion and vnliimeof ether- vapour fur t!ji^ liittvr; w) lu to 
arrive nt a I'ltal maximum fnrre, with th<» tmnlleHt expenditure nf 
tteiinL, or, nbiL'b in nearly the KUine thiujc, with the «mslle«t ex- 
penditure of fuel. The workini; of the two eninni'x wai uitifefiK- 
tory, and the H|tpjnilii« fit to be employed without niiy altvraliun 
whntever in ili' ruiixtnirtiiin- 

"Hjivinfi onre ati«ert>ined the cerlnintf of il« nbilitf to work in 
perfect sectiiily. we havp cndcnvoiirod te BticertHin the force de- 
veloped under \,\m three follnwirifj; CHfteit: 1st. of a tleani-enjrine 
working nliini' by wiiKte «tenm; 2tiil, rnKinea coupled, tlie nne 
put ill niotiuii. by the expansion iind condenwttiiin nf Ktenm, nnd the 
(ilher likewise by the expnnmiOD nnd uindensatinn of ether; :ird, 
of an eng'ine wurkinjt nlnnr by exp»iiaiun and condeiiKiitLun of 
elh*-r. 

Fartt jitwtiifwi. — "The index wn^ placed flver tlie eylindei 
diiriiip the vnrioitK cxpcrimcntK; ii levyr jieted eonitantly on tl 
main axle. The irenenil ennrtuntonv we nrrivi>4l nt nre as 'follows 
— A« repnrds the force meaiured upon the jiirton by mrnnis of the 
index. The din^nnis druwn hy the ether-\npour exhibit alwny< 
nn excess of jwrner ovi*r thnw dniwn by the stenm. The final 
pri'iu-iire (if ihe ether ie (cenendiy jfredlet thwii Ihul iif the t^teani ; 
rarely up"n a level with it, hut nei-er lean. The two cylinders 
hoinp eqiitd, it fiiibiWK tluit, when n volume of stenm \t diKchnr^ed 
Hi n given pn-wiire into tlie ethcr-viipiiriuer. a vnluine of ether* 
viipoiir in obuiiiied^jit the very leant, e(|iiHl, uiid fif Ihe same pre*- 
ftire. ^\-er&t times im exresii nf pre>Kure was piined of 10, 9l>, 
nnd 3n per cent., with mi eminlity nf voliimL'. If then we eim- 
liHiT the enmbined <'!ir'"t<' of the>e eiipint-u proporlionullv to the 
nieiin pri'Mure ^tiven hv the dititfram*, we miut cniiditde thnt, by 
the employment of einer, n force mensiired by 100 beeiitiii'd nl 
nt !en«t W. at times Uh\ 9«ll, 230, with the snme expenditure of 
firel. 

"Thiw hiive we verified and evidently exeeeiled llie inferen 
drawn from tlie e.xperiment'j mnde in tSl6 Ht M. Phillippe'K. an 
consequently, eontirined the fnviiiiruhle rnnel iKionR in cunHiiler»^ 
tiun nf which the Ci'iuinl jirnpriM'i] u mori' dei*itiv(> trial, to at- 
eertatn whi'ther llio ii«e «f ether douUIcn the power without addiUi 
to Ihe eiin«un>ption of fiit-l. 

"Kxtract madt' fnim tin- dinifrtiins uf the index, taken from o' 
fiervjilifin of the mnn of the lever, phieed «i uh I« tnenstire th 
power of the Inn enF-'i^i^'' emtpled tnt.'eiher, the lever i^itve Ml, 90, 
loa. and even ITO kihicratnme*, nt 4ii and *« strokes the neiirht' 
nttuched tn the levpr in the experiment beiuif from .■JH tn Vt 
I(iliij;riiHiine*. The uleani-eiifr'ne, l>v ttnelf. wns uniilile lo lift 
llie H-ei(.'ht altaclied to Ihe levpr, (teinir from .18 to it kit 
prnmme-i; it "topped immfdintely uwon tiphteninc;. The ethei 
en^ne. hy itself, lifted it wiUioiit difficulty, with n Innd nf ahuu 
Snn kilii^ninmes iiiid mure; that i« to nay, thai a dirmH anil eon-! 
tinual injection of »teain into tJie el her-vnpo riser, produced upoi 
the ether-engine alone the mnximuni nf nnrk given by the lever,' 

The inventor observes: '"The Ilepnrt miiils to tnke notiiT 
the vacuum, which in thin enifinf! ifivi-ii ii pDuer of n.« miiidi i 
portiince «• tin* po*erof lailh vapours cnmhined. .\n exanilnS' 
ti'ia of the tfiiiif en uthxcd to the en^nnc nl Mr. Horiic'it. will exV 
plain my inrnning. The [ircs*iire ol sli'mn on itx entniEicr into 
the ■lenii] oylinder, ax ^iveii hy the indicator, una only •) Ih. |ier 
Mqunre inrli (the piston making- tG strokes per niiaiite); whilst ihe- 
pmier of the varuum. cttiiwil hy the winifcnsiition of the steam. 
and Hctinir in ciinjiinction with il. upon the |ii*tun in the iiteam 
cylinder, as (fiven by the indicator, was doNblc, vik., 10 Ih, per 
aniiiire inch: inttil power p.ierted In slcam cylinder, IS lb. per^ 
scguure inch. — In the other or prri'liluriilr rylinder, the espansiu: 
of the vnpunr wax eipinl to ii power of VI Ih. per nijuare inch, nn 
t.lic vacniiin of ft lb, only: to;.'elher. ^Jb.; or on iniTape pres»iu 
in the twniiyliiiders combined of'J'ilh. per square inch, without ni 
expenditure of more fuel than i» nccMtary to prvduce u l«iwer 
t>[eum of A lb. per winure inch." 
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-« uiUM Di' tb* trvu^tc Then wtn tbrae inconostaaa ot 
■« claw (JeKtibad kr Herr HallmM, in his able paper oo the 
^reco-](.ui^jgQ Cbsron, contained in the second part of the 
''•nHBrtious of the Institute," The plan, therefore, is simple 
T' '"^J^i'tic— its parts veil defined and presenting a great variety 
* tSttln. 'I'he perspective view also offers a busy and pic- 
'''''o()ii.e a«iject, The lofty spire and the central dome, sur- 
'^lOtied liy itii four minor turrets, has an effective and distinct 



elinreaea «v huuiuu ufnuk »» un -.(» „— .vhu .«» »» ^.„ . 
cipal entrance, and ooiue(|uently would receive the greater degTe» 
of embeUishment. But in this instance there are two noblt por- 
ticoes at the ends af the north and south transepts; ootastyle^ 
like those at the ea«t and west end, but having a depth of tbree 
intercolumniations, instead of one, with deeply-reoeesed leive 
niche^ the whole, composition beic^ in imitation of that at toe 
Pantheoa of Rome in every respect. Apparently, tiiis greater 



PlaU'S. 



THE ft.'.,. . ..^ 







-? .^ 



-f^ 




THE CIVIL EN'OIXKKft AND ARCHITECT'S JOURNAL. 



-^B 



Church of st. isaac at st. prteksihiho. 

■ Y TBK OltKVAI.lldl DK VOKTPKIinAMt. 

I'ff'r/ft am Fnnmntif, Flate JI.) 

^ Iht Churr* a/ Hi. Inmc nt Si. Pelrr^urg. By 
M, Eiq. — (I'diwr read at the Rajjil Institute of 
U.) 

S)i« ninrt imiKirtant fentiirm of thtt Inatitutc ta the noble 

I*tingtii»lt9(l profr>i-i>rs of our wt, who compnte the list 

ty nnd ci>r»>-j>"Tifiiiijj inemtier*. It furma tUe iinincJiult! 

•naMlion b«twC4'n lh« |>rnri<'u<ionnt men i>f this mid 

id*. W> have thiw the pri i-il^K« of kinxrin^j tht im|Ki!i- 

I whirk bHa^ ill thp prini-ipnl rilie* of the continent, 

HimiiUti'd by their fsnm|>l(>, inMructeil by their icv'iiu*. 

t of »Mne fiii'ilitiea in rnnttiT* of count ruction, we have 

ntaf^ of thpin, tber, on the other hAnd, bti>'c mort frv- 

•Jht op|iortiinitir« of hrinKitiK i"^" <*') -operation the oiiitor 

hy thp nbundnnce of the mennn pWi-il at their diijtotal, 

t jtrofuielr fldorn their edili<;c< by the prndui^tion of the 

id the rhiBel, nnd by an abundance of rart.- nnd exqiiiaile 

I, cueh on Krnnite, rnarhle, hr<>n2e, and urecioii* iitonei, 

tfial mlendotir «( onnchmrnt, in vnin to be looked for in 

Bibvildinpi. until (lie prekent rot[ii>letion »f the l[ou«« 

pbr our divtinRuiahed member, ('Imrien Biirrj'. 

bad ORiauiiiin in n [irfi-iniK Ke>aiion to cnU your Attention 

buendouii eolnmn uf Alennnder, erert4>d by the present 

W HlW&, to the niemor\' of hi< piY>do<-ett(ir and beloved 

Iftcr th» dfl«i|rnH of the C'hevither de MoDtfcmtnd. In 

k we juirliruliirty Hdmin<d the miinnlithic shaft of sranite, 

necbahicid meftii* employed in llic elei-ation of Ibe hvf^ 

~hm chevalier, our honorsry and eom'<p<inilin|t mMnhn*, 

fnroim'd nn br aendinif lu the library a <.uperb volume, 

I of (he rnagnilieent rbiirrli of St. Naac, juit completed; 

nt of aucb leadinc eanaetjiienre in every rpniiect, and 

important a rank In tbe enthedral flhurcfien or Kunn.c, 

oil domrrea n pAMinf^ notice, n^ introducing uh to u peculiar 

ikm of plan, wid nn npptirntion of prnnite and iron, uid 

peoloof procea*e«, on vo larfte a Hcaie, nriil in wmt point* 

irel a luitare, a« to be very in*truftivt' and interMtinp. 

rifiu of the church of St. Iiuinc ilateH from the foundnlion 

Iff uf St. Peiwmbur^; for IVtef thf <iri>at ronreived the 

ictlng a pUe« uf woriiliip undiT the invocation of tht« 

ke wac not able to do more than construct a provltdonnl 

wood in the Naval Yard, which wim i^hnrtly after burned. 

tk^n laid tbci foundation, in I71T, of tho Hocond i^hureh 

nnt far from the Neva, on the Kite of lh« present 

« Senate, 

wu alBo partly burned by lire in 1>S£, and tbe 
lanai^ bnromins! mor» po|iiilon>(. and a place of 
', the EinpriwH Catherine directed tliti «riwtiiin of a 
nih in honour of tbi« «uint, in ibat yinrt of the city, and 

rKt Kiiialili prepared the de«i£n«. anil it nas commenced 
Jt was inlenili-d In biiilil itiiH rbmrh pntiri^ly of marble. 
Heath of the Czitrtna took plure when it bad ouly bt'i>ii 
ip aa high as the entablature, and the Emneror I'nul I., 
to clear awny the immedinte vicinity uf tbe church, in 
Mender the rite Iran ohutruirtvil, and tliu oriu:iiial plan 
pplele, directed tbe an-hitert Bn'nua to fini^li it provi- 
In the mean time umitting or dimininliin^ some of the 
PAaturw, until it» proper i-ompletioii, when a di-cvloii- 
Dtc conunenaiirate with thv idea* ol the emperor, the 
^d the people, could be carried iJito effect. 

' thit cJiurc-h was dtrictly in conformity with tbe tra- 

i of the (tttH^k rhurrb, thr natioiuil rite of the 

Jt c<Hiiii«t<'d of a (ireek cruut. of four ei|ttid 

end «, the inleniection or crux of the armi 

hy a dome with four abuttiuu chajieU nt tbe 

Nurmoutited by inlenial diniiei iinil exterior nd'epteit. 

a projeclliirf tower at the west end adiaiiiiuK i-outider- 

:t of the maos uf the churfb. with a lofty «teeple and 

iiirwiiy* and there were dixirwayi at tbeunrthand oiiiilb 

of iJie trxiioepu. There won* three lnai(ioaia««* of 

described by llerr IlalliiiHn, in bia able paper on the 

an Church, rontnined in the second part of the 

a of ttt« Innlituti"," Tlie plan, therefore, in aiinplu 

i^— its parta well defined and presen(iii;{ a ^real xariely 

The jierapective view alao offera a biiay and pie- 

tuuei-t. The lofty npire and the central diiTne, aur- 

itv four minor turrriK, has an cITcctive and diatiiiirl 



eJumcter. devoid of monotony, althouffli perbapn not very pure in 
detni], or aevere in itc composition ai n whole. The outiide di- 
memion of the vquam inuiia uf the rhurrh waa 173 feet. Ita 
grentett width from outKide tu outnidr of Ihft apaidal endn of the 
tmnuept waa «W feet. Its extreme external lenifth from the front 
of the tower to the exterior of tbe eastern npsia StHO feet; conao- 
(juenily it whk no vdifiw of no m4*Hn dimenxtuna. 

The niayuiticviit ideat of the emperor, who deaircd to have a 
temple com okiik urate with the viii.t empire nver wbirb bin rule ea- 
tcnJcd, led him t" •ubmit to public romiietilion the project for the 
new fabric, but none of the pintii Hubmilted seemed ndculntod lo 
meet the public expectation*. 

Alex.indcr the Firnt then dire>;ted tho Chei nlier de Montferrand 
to prispiirc dCHi^u*. with the expreM eominaud, to prcscrrc sis much 
on pitmible the oEd churrh, ]»nrtieularlv the Mp'ice occupied bv the 
three inconoatoeea, or altar screena, already corriecmleJ. .^Inny 
jirojocta were conieqnently aiibinittcil to Xhe Caar, who ndopted 
one, which »>eecn«d beat adapted to the special purpose of ita dcati- 
nation, and coMtbiniiiji bent with the buildtni^ by which it waa 
more immediately aiirrounded. 

In ordor tu ciirry the w<irk* into efleet, the arehit««t immedi- 
ately proeeeded to clear the locality and to ereet apaoiou* work- 
Hbopn, officer for the clerkis hnhitalionti for oertain of the police 
and fllRcinln, barrack* for a military ipinrd, a *team-en)(ine, and 
other indi»iien*able contTivance& 

The foundatioii* were immediately excavated to the dftpth of 
above :iH feet below tbi' xurfnce of the |m>und. Kir pile* were then 
driven Ihntiif^hout the whole extent, 12incboa in dtameterand Stl 
feet in len^h, tbi'ir distance apart being equal to their diameter, 
Tbe earth around the head* of the pile* wa* dewed to the depth 
of Kinchea, and oharcoal driven in to fill up lite vaetiity, and the 
whole aiirfarc preaented 10,769 pile*. 

Upon tbe«e were placed two oouraea of |[rnnite, eompoard of 
lar^e bloc^ka. 1'be point« of iui|i|iort, nnd partietilariy the founda- 
tion* of tho four pier* of the dome, wore alao carried up in aolid 
frnnite, and tbe re«( filled up with ordinari- eonttrnction, but 
forniinit a regular mas* of mmpnct maaonry throughout the whole 
iiirface of tbe motniment, 

U'hile IhKNe worku were prnce^dinfr. the arrbiteet wu directed 
to pniceed lu Finland, to examine the (guarriex whenee were to be 
extracted the forty-eight moniilithic hlocki< for tho ahaA* of tbe 
column* of the portico. These quarrien ore Mtunted in two email 
i<dand* on tho churo* of tbe tiulf of Finland, liirtweeu Vibourff and 
Frederieshani, These thaft« in the rouRh were T feet in diameter 
and AS feet long. They were embarked two on a veaael, and then 
tran^imrled by tlitf Neva to St, Peter«hiirg, nnd there linlahed nS. 
Thfuu cutuinuft are certainly the lai^re*! ever employed for such a 
purpoae. Those of the rxntbeon at Home are only butween 
(6 and 47 feet )u<I£t "'"' *''">' ^'^<''^*'<l ■" li'e any others of Bntiquity 
now remaining. The perivtyle of thedoinehaa Vt i-nliinmB, 4V feet 
hiuh. Those noble columns which many of ux kuow, in the lUth* 
or Uiodetian, and thoKU in the liath* of Caracalla, lire only 'M feet 
hiph. 

Again, there nre 33 column* in ihe ateeptinc of this church, al*o 
monolith*; they nre 30 feet hiijh — thuH |ireHentiit)( a Eorien of Kit 
monolithic columns tn granite; in inimher and *iie, and coKtlineK* 
of material, oxi:0lliii)f every other monument uf ancient ot modern 
timeK. 

We will now proceed to consider the plan of the building, which 
pre*enlii the elcincntiiry type of tlie dreek croiM. (The eoffrnv. 
ini;, I'liite II,, exiiibitu one naif of the pl?in, the south *ide of the 
cathedr:il, tbe other half beine prerisety aimiUr.) Thlt, however, 
la hardly marked with mch djittin'rines* a* In the older chitreh, 
there beinic nrveral Mipiilemeutiiry chupeU and verftbulew, which 
iri%-e >iiimewhfll of complexity to tbe arraniremeEit. In the centre 
ia the ititeracctioii of the four equal arinaof tlio on>««. Niimiounled 
by the dome; Ntiil axain at the extreme an^le* of the parnlleln- 
cram are four M|uare division*, iiiirinoiiiited l>v tlio four kteeplea. 
I'he church i^ placed due caHt and wrxt—tliv nltnr to the east, 
with ita aevrriil icom>»tas«-». iind the principal onininre .it the west, 
with ita three doiirwaya muU'r an orlaclyle portico, [irujecljug only 
one inierculiimiiiation from tlie huilv of the huildia^. The e«iit 
ejiil ii;ia h himilar piirtioo. In tlie tirdinari' arrnn^ment of 
cliurchea «e should expect thtil tho west end wimid fonn tho prin- 
cipal vntraui'i-. and txunequuitly would receive the frre>t<>r de^ee 
of ■■inhclli»hment. But in llkia iiulance there are two nobl^ pur- 
tic-oe* *t the entls of the north and wMith trunaept>i; octutyle, 
like ihoNc at thf east and wwt end, but having a depth of three 
iutercoliimriiatiiiuis iniiteod id* one, with deeply •rec««aed larse 
nidiK*, tlie wiiola oumjiotsitian boiiiir in imitiilinn nf that at the 
I'aollicuo of Kume lii tiveiy rcepcct. Appareuily, tbi* greater 
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mwiiiktenM at tli««e [loinlN nitwn from Incnl onn<udi'rati<iiu(, sk 
bcbtg more Importiint wpjjroMdiM nnil mure ini|ii>ftiii^ (lultlk 
adificn. The bum of the columns of theie |iart>coM, a* aim the 
ekpiUJii, n* at bronw; tFi« tihnrt« B ft. (i in. in diiimeMi*, 1 1 fert 
apart, and U ft. a in. hiiili, ^iviii^ a tutHl liciglit to tlis ctilumiu, 
iitcludinjf the base and Oie cnjiilnl, of M A. ia. The voLablatura 
i* 11 n. 6 ill. Iiiich: toigMtier Ti feet. KarJi purtJoo is iiinnounted 
by a amiimeiit, cruwonl liy itMtiiiHi; nnd Uie tiiitimit and ni-rotcriii, 
and tlie lympaimm, lire eiiridiM willi Uroiiu irnitiiis. Tliixtinlor 
niti« round t)ie whole exteriur of the clitiri'li. flnd lu* above it h 
double iiltir, rtinal in hi-iglit to half thai rf the vntire ntinrijinl 
order — an eiionmiiu* ilhi|irii|i»rli(>ii, vtiirli rmiilifrs the Iniililinic toii- 
fieav}-, and tends to rtelrai't fnmi tlie vaHtneioi of llie <inler liciwiitli. 
It i> twmt likctjr thiit th^ arrhicect may have adopted tliiit lofty 
attiii to hide tiie niof; Imt the expedient hag iM'f n more destructive 
to the effect uf the Iiuildin^ thmi the njipreh ended utiMghtliiu!** of 
the roof. 

We will now cntiir the chiirrh under the wettem yiortico, and 
Imniediulely we are tulmlltrd tntii a ve«tibnle, )>iirtilitr to thi* 
narthex of the aneient Chti.iii.iii tem|jle, tith miiuUer ventibiilfH 
to the ris'ht and left, ichirh are Htirmoiinted by llie Mteejilbii already 
alluded to. There in »c<uilTe nave, W feet widi-, 11 'ih. (i in. Inng. 
iip!uihoici>n(M>Iaiu!t,imd |ireiieri1)n([ nlutal leiiictli, rmin iheinfidenf 
the cartcrn tii the innlile of the western wall, uf abuut iTV feel. 
The f^reateiit width iiivide lietwren the widls It \J3 feet. 

Tlie ^nd iconoBlaiia, of while marhte. risoo up and fomiH thn 
Kltar'icreen. or inin|;e- bearer, in front uf tht3 larfTt' piera whiL-h 
terminate tlio eiwlern «mi of tJie eruHtt. It is I JU feet widn and 
70 feet hifth. 

Three stepc lead up to th« level nf the altar plntform. Tfaero 
uv three iahj dreulnr-hended doorwnyii, aboiil 11 feet wide by 
34 feel liiah. Tlie prtiiripul order is *fi feel hiirh, the eicht Vt^ 
riothian eulumnH 37 ri. 6 in. hiKh, thii hhiiflK and thiicit of the pitiiK. 
ten are fluted, and eon«i»t uf exi)uisitely inlaid malai'lilte from the 
umvinire uf I'erm. djscuvpred in 11*31' in n copper mire of M, 
Uemldof, the Ittr^cecl M-am ever known, beiii)^ lift. tlin. liinpr. 
8 ft. ^in. wide, and I ft. Sin. hi«b; the weietit of which ma><x Iihk 
lie«n CiilcuUited at Itfn.otid lb., or 50 toDs, The balden and eapilalit 
ar» uf bronxe (tilt — 1 nhnolri «tate that there in a cylinder of cast- 
irna In each i-ulumn, forming a core, n>ven*il bj a bnw* cylinder, 
to which the malachite i> attached, the pii>cea bela|t fltled with 
■ucb eKi]iii>iie idcill that the cnhimn* and pilnsten appear tu be of 
one eiioniioua blwk. 'I'he wlmlc iconottiwif has incniKtatinnii nf 
parphyry, Jas]ier, malnchite. and Kther preciuua irtune* of the 
ouuntry. An attic ta feet hie;h riseH above tlie ordffr, which in the 
mitre is a^in mi rmiiitnti-d by a aupplementarv attic. Hanked by 
two anitelis and forrninfi tbe jiedcKlnl upon w^ji'h is rnii^cd the 
crosi, with a group of an^'clH at Ihebuae in the attitinle of prayer, 
■rrief, and deriition. (VroupH repreaentinc the renurrectioii of our 
Saviour, and the axrent of the Virgin .Vlary, flank the circuliir- 
lieadcd aperture of the central doorway. Thtire art- threr (lent of 
ptcturcf of uiiita. the Virgin, our Saviour, and the Aluii^'liiy. wlii> 
occupy the centra! ci'm]iarlmi'nt, mid other »acred personniies the 
side diitkicjrM, all painted on a Kuhi vntniid, clad in rich veBtmciitJt, 
and bcdeclicd witli jewels. Iti cunfiirniity with the cnmiiix of the 
<ircek rhurrii. there arc no other dtnireii In relief than the anireln. 
Tbe door which rloaex the centre aperture ta of ailver, ;)4 fcvt hiph ; 
the side dour* are of niurlile. A pnifiiHinn of lamp*, all of inamive 
ailver, are pendant from the ceiling, linnKing In front uf the 
pictuni>. 

Behind the ironositnxiii are three innctunrie-i, the central one 
with the hi^h altar, which 'i* minnonritisl by a baliUchin. or 
«an«pv, supported by eijtht marlilf c<duniiix. Each of the Hide 
, dtapcla hnii iIk own it'oiiiistiui« and altar, dedicated renpectively to 
8t. Alexander New»ky atid Si. Cathcrinf. These tccondary icono- 
Btoaes arc *0 feel wide e»ih, and «hi>ve 'ii feel hich, hut a cent nil 
attic and nunauuntiii^^oup of the Afcenhton iui'rea>ie the tola! 
lieiirlit of tlie loftiest part to Ml feet. They are of wliilo marble, 
deti^ned in the cin^ioe-ceiitii nlyie, mid elalnirtiti'ly oni»ment4'd, 
the panela bcin^ filled with ^or^eoua pictures uf tuiinls on af;o.ld 
grouiid. lint, ia truth, al! these pnintlii|:a. although executed 
wUh conaiuuinate art, are but Irmpurarv, as they ore ultimately to 
Ihi taken out and re|ilnced with re.>pleniVnt niOHair». In fain, thin 
KToup of three nonet uarictk, with tlicir icoiiii!ilii§ets altant, and bide 
aour-fecreenH, dividing the ceulral nltar-phice from the tiidc rhnprU, 
Minposcd of the niOBt ciqiiititle iiiiirble, orufuitcty etir!che<l with 
KiUpturo, i»*inliiig>, and bronze cilt, make a daxKliiiir fironp, of 
which we can fc^rm aa >d«t|uatc eunrrptiuii, even if we can in 
imaKiualion realUe the reAturaliun of the sanctuary of the m<»t 
ffmnte of uuT principal cnthedrwlii, carved and painted ihruuffhout 
— ^niblaivued ia all the pump ot' the moat prot'uHc polydirwuiy, 



and abtutnding with fflatuea and fmnp!i of the Saviour, the Vtrgia 
tlie Patriarehn. the rropfaeta, the AplMtle•^ Sainta, and Martynii 
the reli^ioiiH calendar of tbe middle H^ex. 

The uenerr«] decoration of the intenor of Iherhnrcb oifnti* 
firit, of a low itylnbaleor dado, nearly 5 feet hifih, above which I 
a Corinthian order of rulumns and pilReteri>,, 4'^ feet hi)£li; an 
thia in asai'i fturmonnted by a tufty attic, with piltuteni and cor- . 
nice, 21 f<^t high. The hitlioeoH of the attic, beingr half thatof 
the principal order, detraett materially from the importance of 
the order; and, in fnct. there aeein" no necpwity fur liividinir the 
height into two, fur if the outer order of the purticoen had Dean 
continued iimidr, the elffct would have been nobler, and ih* n- 
pectations uf the helioMer, excited by the prnpurtiona and scalfr ot 
the outer order, would have Ijccii rcaliw-d hL-hi within the church. 
From the top of the attic itpriiitt the vaultiiiio* of the ceilitiuH of 
the clmrcb, which are sunipluously enriched. The conjicc of tlie 
attic LM nut of sulficicut importance to act a« ihe inipoKt of the 
vaultin^w. The imer»crti«n or crux of the armn of the croM ia 
Murmoontetl by the dome. 9il feet ia diAU>eter. and Ifti feet hij[li 
from the pavement to the copula of the hiuteni. nnil ;i:i'i feel la 
the top of the croii*. Iiuniediutrly over the peailrnlive* formed 
liy tlic i ulcraectioi) of the vaultiiiKiS H'>d the itavenMod traitacpt*, 
!i a lufly Htylobate, 27 feet hiKh, in the periphery of which an 
twelve Bnicehi, 19 feet hi);h, supporting coniHtle^. 

The wall o1 thedroniof the cupula iH|iieraedby twelve circular- 
headed windowK. and the order, i(i feet high, i>> Corinthinn, like 
that of St. I'eter's and our own St, rjiul'm, utiil nnwt mhrr «iniU.ir 
eatlipdrnlK. The riiliuterK are fluiei). The dome rute* to a heiiiN 
uf tti feet above iFie entablature of the nrrler of the drum. It { 
uot divided into eomjHkrtmeutii, but formx a vant plain aiirfae 
deeorHted with a picture of thecelenlial ylorifiralion uf the Virgia 
.Mury. In the r^ntre of the dome in an aperture VI fe«t in 
diairieter, opeoioft Into an upper dome, formed by the interma 
diate cone, and on thetiurfaceof tlii* i" kIku a p;iiutingof the gloTJ 
^cation of the Itetleeiner. The whole KuH'Hce of the walU uf tbi 
interior of the church and vanltin^^ with the columns j'lUuiur 
and dreioiinin, are all caMd with white and variouH coloun 
marbleK, from Finland nnd Italy; the liaur* and caps arv of hrum 
)tilt, in vr-nuilii. For the purpove of prucuriii)^' a white marhl 
Kuperior even to that of Carrara, a TuHcan coiopnny >indertu<ik i 
open a n^w (|uarry at Seraceixn. llriil^<'H were connlnicted ova 
torrent*! and raviopx, rondo were fornifd mi the iode!< of jwrpen- 
diruhir rocks and habitat ioon and work!>ho|« were ererteil fur the 
workmen, iu order lu provide thiit choicer material. The marblea 
from Finland were red. violet, hittck, and mixed, and were uied 
iu the movaic pavement, in the conntriictinii of tlie baM-meut, and 
ia the four Mnaller cujiot.t* to the hteeulet, at the anglea of the 
church. The Chevalier de Montferrand hna paid great aiteniioa 
I" the decoration of the vnnltiiiKK uf the interior, which are dis- 
tributed in larice divi>ionii. Forty cidnual figure^a, iu hi^h rvlief, 
of ir*l*'HnJ»ed hrooie, and in the proporljon of iJl feet hicb, furta 
the chief Icatuiett of thi> decomtion. They repretvnt the pro> 
phett, patriarchs and anpds with their vori«ii» attributCK. Some 
Ktand on curbeU; othem are neiiti'd within nirhea. 

Before continuing the tmtice of tlie huildiii);, perhaps I nniy be 
permitted to call attention to the enormous applicnliou of the 
electrotype or ifalva no- plastic proccM iu the aculpturo of tliia 
cathedral by the archilert. After haviiiir made very important 
experiniciiti>, lie wan aulhiirised to adopt thia Riude in the vxmou- 
tion of the metallic »culpturea and carvingv for the foUowiof 
reaMim: — 

1. The identicid reproduction nf theaciilptiirewithont chiBelltng. 

2. The liKhtiieM of the pieces which enabled the architect to 
introduce HCulplureit of higher relief than any hitheitu known, 
and to fix the pieces Moapended from the vsultint^s, without fear 
of accident, or uf their lieiitt; c]ct.a4-hed. 

3,. The i^rcat saving of eipeuHO between thcau caatlnga and in 
hriinKc. 

The Kklding alw waa effected by the aamc procris, and preaeiited 
equal arlvantu^ew. 

The seven donra of the citl>iedral will he of hrunie and Ldectro- 
type, the framework being of the former, and the tHHlptural part* 
of the latter. Threv of these doon. are 'M feet hi|:h. and II feet 
wide; the four othero IT ft. Hia. wide. They conlnin iiftv-one 
bii»-reliefs sixty-thiee atatues ami eigh ly-four alto-relievo liu§t*, 
uf rtOiipoua xubjectn nnd clianicten. 

There is so retuarkahle u de|iartnie in the con«truction of the 
dome from the sytitomH hitherto ado]ited, that [ >hall be perhaps 
pardoned in trcFpas»ing further on your Attention by deMcribing, 
nith the aid uf the cnKravinj;:, the whole oisiemhlaiie of thin 
Importftol feature. 
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In aUuilioK ta l)i« cuixilw prnvinnKlv rm-tH. thr rlicvAllpr pKfB 
a^iut lril>ut« Ui the moiux »f imr illuHtrinLis M'n-ii, nnd irruff' 
DIM* St. Paul's "ae the oiiK pxistio^ dome preneiitinir nn trrc- 
pruitchable Hilidily." He, therefore:, ndopted tlic prindplr of Bir 
C'hruti>)>hirr. ir&rryiitK it out in ■ oomliinBtion of wruu^t and cut 
irvn, and bullow potti. 

Th« vail* «f thv drum of the domi? are cairlMl up in Milid con- 
■Ifiction wf Vrick, "ith tirn' of rtvav Uniid. mid arc nliuvr fl Trvt 
thirlc. I)ii tli« l«v(l of the top of the oi>rni('« uf tht rircaltu- 
cvlonnadv. which itirdf llic drum, there in a m-riftt nf iTenty-fi»ur 
owt-imo riW A, the foet of which rrat on a cart-iran plalp U, 7 fevt 
wiiir, trliirh rum quite nnind the ■-■irauinAirMiEC, Th« lowei4 
^viHOD of (xicli rib H«e« to a heitfhl of nboiit f3 fu-«t ; in iU 
■knOKWt r«rt i« 3 ft. 1 in. widi*, in it^ hn>iic]r.-<t J fert, itiUi upper 
and low^r rilHt, and the central yiirt lichlenctl by li<ri!0 njirrturvii, 
At their Ii«ih1 nil the ribi nrc uttiMht-d to « horiivuUl |>li)tr or 
curt), C. lift. 3 in, *id«, which f"lIo«)i ihe pvriphcr/ ttf the duinci 
At thif hriirht thv rib i« dividrd into twon, u', Ihv un« p»rt aitbutit 
S ft, * in. dorp, fuli(iiri(i|t thr '.weep of the inner dome for a lieifclit 
of W r**t; M it«i fiummit l>ollcd to a cait-iron perfvrntvd cj'lirnler 
P, 21 fefft in (liuiticter, nnd 7 feel }ii>[b: thin forma the ceiitrnl 
aperture at th* Humniil of the inner dome. The other (wtrt «', 
folloiri the Un« of an intcrmtdinte cone, with a cntcnnrr outline, 
and similar to the one in our St. Paul'it: it i* nko lil fert )»»s, 
and tt ft. « in, devp, an<l perforated to render it iiirhter. At thia 
hrijrht the hcAi)* <•{ the rih- »re itfcain *eirured to nnother boriwin- 
tal plate or curb K, whifh ft.rms a complete uiielc, and U 3 ft«1 
wide; and thii- curb and the Tibs are tied to the cylindrical •p«i>- 
■Off of the inner dome, alreMljr mentioDCil, by radiating beam*, f, 
9 ft. 3 in. deep. Tba (Conical rib* havo then another Irn^h of 
SI feet, «', and their headu are iiffftin «Oimpeted by auotbrr hori- 
aontol i>)h|<-, K, froin which aprinK the cimiW rib*,"'", nhwiit 
Ifi feet i"ng. fwrminj^ a dome tii the inlermedinte cone, nnd their 
headi al-io bolted t'>'a«y]iiidrri;,»< ft,fiin. indiaqieter.aiiil IH iticiien 
hiffh. Dili the upper portion of the HIk divffrK« at top. M na t« 
form a Imiie for tlie octnftonal etipuUno, II, which oIhmiwU of » 
wrtea of eart-iron vtory-|i(H(ts riba. and brackHinuv, inHunjve of 
the dome of thecupotiin). witl. itxlmllnnd crow at the apex, which 
li»t are of brnm pilt. The tilliof^-in between the ritm i'iin»iil>t of 
patK, Iho eiirfarvH of which were iub«e(|ucntl)' rendered with 
flatter, and pnint^'d with wtr.red subject*. The «|iher* «f the 
outFrmn-t i-r third dome, J, coniixtt of a Mri«s of wroimhi-iron 
T ribs tiH to the conical dome by rodn, /. The e«ternnl fiice of 
thtx onter ilume in dirided by twfrritr-foiir bold rib«, and i« covered 
with hronie, pit in tlire* tbicknehAe^ of leaven of ducat ipild. 
The three principal irildets uf Si. Peti-rshiErp were chflrf^cd with the 
inKpeeiiun of thv evccvtinn of tliiti portion of thti work, and rojuct«d 
even leaf thiit bud the xliichtrct »pot or blemUh. 

The whole I'litHblutnrc and flat, nnH tbebiduntradeover the peri- 
tityleof the drum nf the cupola, likewUe oontiKt of rjwt and wrought 
inin frnming', fkrfd with platM of copper, to form the profiles «nd 
moulding. The iwvnly-four jipdcf^nls of thiA bulimtrnde CAny 
winced nnpeUof bronze, uhot-eS fwt high, each of a ainfflv ciiatin^. 

Tbe quantity of uivtol employed in the dome ia as fvUow«: — 

Umai ■OKI BOIb. 

tV|i|Wr ., im |ao«. 

I)r4« 

tt'ruuf h(-1ruq .. ., 

CMa-iiHi 

Total ,. IXG) toQi V47lb. 

The forc»ii-!it of the architect ha* provided the followitiir iire- 
cauttonK aicainst ttt,'hiiiin((,— much the more liable, MithetiiinDiit of 
each dome is in mclnl: at the top of the rriB»e« of the bell 
tower* and of the mipolirtuof the ociitnil dome are rod h uf plnlin.i, 
terminntinir in aiioint: eaxhdoincal it* "prinj^irig )iim isolmed ir<in 
cftiduct'frt, o-hirli go down to the rn(if»; nn<l in the direction uf 
the caMt-inm rain-Knti.T pipcn are cocjtiiiiied in Ihi- iiilerior of iIm" 
w«ll« down i« we)l> in the haNcmcat, ihe overflow of which di»- 
cbari,*«a into the toitii sewerH. 

In juMilicatioii of ihf nyBtem here employed let tlie iircfattect 
•peak fur himself:— "We think," unyn I>e .Mont ferrand. "the 
innde we liave adnptc<i superior to ibHt uf ui\y olhvt ni|iolii. Fur 
whnt ran be more iilnnnl thiin those vnnlling« ruiied ^.SO or 3UI> 
feet in the air — whose fritfhtful wei)^ht. unceasingly in Bctioii, 
lcnd> to diwinitc the poinlii of i.u(ijii.rt wliirh iiyhoM them. Our 
new systein offer* a »tnhle combiunlion, which alluu-s wf no din- 
nninn — which haa na Ihriixt. and which rednoea to a ti'nth tbn- 
welirht of iinr prcvioui cumbi nation, hi oitr plan, the iron and 
bronie enlabinliire of the periHiyle of the dnmi ii not a mere 
■ichitecturHl embcDiohmrnt : it ie a lolid girdle, which rnibrace« 
Aistly the dome, bo aa to gtw it a great ttability; and ciiu the 




ciiperiority of thia syidem be eontcted, when it in ronndered, ' 
here i* employed the niulerial which nin aliine, with pnnlent cart^ 
brave the cAeoie of n nitorouH climate?" 

The archm and vaults of (be nave and ImnECpb* and the soffit* 
of the portiooea are carried out in like manner hy mean* of caat- 
intn (lirders. to which are attached the ainrlde facinpi and decora- 
tive enibelliiJiTnent*. 

The moling i» wfauUy o/ ir»a, covered with copper. There ar* 
thirty-four >mall iiotunina of raat-iron, reatinf: on the wall* and 
vaultinpi of the ceiling. Thowc arc tied tO|ieiher by a aerini of 
inverted ijaeen truMM nf wrought and cant-iron mixed, about 
8 feet a»art, with wrou|-tit-iron lathiiijf to receive the copper. 
The whole pre«enU a ferv liifht effect, and i» verj- simple in it* 
combination; and ahhooi(h tlie roof ritrca abuat V feet above the 
level of ihc ntli« ouLiide, yet it i« not aocn uuleu by thoee at a 
very ffreal di«tiiiice from the buildiiiji. 

In detemii n inj< the ihickno^ of the drum of the cuooUh M. d» 
Miintfeiraiiil has adopted the principle laid down by Kutitaiu, of 
makiOf Ihf thickneoN of thin cylindrical wall eqiinl om-tcnth of 
the internnl diameter; althouKb Randelet and others alW a 
much leu thickneat^ N'otwi(h«tandi»fr, a Kubalunliul base for thia 
Kreat thickiieM* uf wall and the projet'tioK Hr<:hiteiTtural eiobel- 
Ualiment* of the dome, i* afforded by the pvndentivei. which n*c 
from the fnnr preat piera of Iho dome, aiuf form the circle for the 
cyliniler uf the drum. 

The railing of the monolithic shaft* of the twenty-four oidumna 
of the exterior pericyte of the dome, — each *f which wci^heit, 
near 6(i tons — to Ihe height of 140 feet, waa an opemliou reifUJr- 
iii)t cimKiderahle nkill. Each shaft wns Burrounded by » stout 
cnaing, to whii-h were iitti>ch(-d stronc cablM. It wmi then iilaued 
on an immen«£ truck, mlculnled for the itw of the va«t bloclc, aul 
drawn by raipfitnng upon an mst im^line t.i a pKtform, whicb waa 
on a level with ihc Inpu of the column* of the interior order^ 
W feet high. Upon lhi« platfortn w«* n moveable incline. W feet, 
hi^h, but with a very i^hnrp rise, and np thiH the monnlith wai 
Utfiiin drawn by rnpftUn*. .M tin* mimmlt wan a Urge platform, 
IBU feet Mjuare, tipoti which was a movi-able woodon fVonicwork, 
niiowerin^ the purpote of a crane, with blcitk* and fiJU. Tlicrt, 
were twelve cup^tauji around ltii» frnmiwork. The monolith bernff 
drawed uy the inrlinp, reached the "ummit, and, by its own 
wei({til tilting o»er, reached tne frnnieu-ork; it won then hy it 
ralM-d to a vertical potiiiun, and trradually lowered on a (frauita 
die prepaml to receive it, and which was ciiM>d with n hronre baae. 

A» noon an one moutdilh was in ita place, the movenhle incline 
and the moveable platfurni and frame were all wLm'IisI round, 
ready to raiw Ihe neM cnltinin; and mt on tbc opcraliitn wa* re- 
pealed until Ihe irhole seriec were micurely tijied in Iheir retipec- 
tivc placea. It only reoiiired two hour* lo'riiiM- oui' of the >:hiiftM 
from the pUtfumi on a Inrel with the capitala uf tbc inner order, 
Hiid lo fi» it on its bate. Three hundred men perfomietl Ihia 
opcruliun:' the nnwt perfect order iiiid Hileiicn were mHint.-vined 
Inntughout, and thi* ditTrrent moveoienU dirwtcd by ihe Koiind uf 
a bell. A nilvcr rouble »a» placed on the base of each cuhimii, in 
a liote sunk for the purpose. 

The lint c^duniu ttoi raitied on the JTth of November, 1837, 
jiwl olcvcM yciir« ajfo from this period; nor wiu the upfration cou»- 
menced without prnycri. to Almi)thty tiod to hIeM the iindertakin(e 
with ^uiceiR. In Ino munlhi the Iwenly-fonr wilumnii were com- 
pMcly fixed, and, he it remembered, in the very depth of a 
idiMinn winter. 

The bhelcton nf the enUblature of the peiistyle of the dome ia 
of cast and >iruii)cht-iron, reatiii^ on liic column*, and alHsed to 
them by wnnight-iroii piiu, which are let a conwdvrnhlti depth into 
Die nhnltt; and the fr.tnicwork i» altu let into the cylindrical wall 
uf the dome, secorely affixed lu three leiiipUtet. The cumice, 
with its modilltoiin and tnoiildiiiirii. re.t on CM>.i-iron corbeU; the 
ciiiuuiiM and ru»ctleK of the inner soffil alw rcKt on caM-iron 
yirderi>. Th« b.iliiBtradiiiK ul.ove ii ^imilarlv frHintrd, and tba 
pedcNtala bujtporl lirori^c liKure» of nnficK lilreiidv mentioned, 
holding their utiribuiei, each 9 feet hinh. and of only a tingle 
ciiLitinif, wdirhin^ Ijf torn.. The batunterH are aW of bronre. 

I luM' jiu'liHpa be |>rrmitteil to obaerre that the hrnnae ba*M^ 
capitultT, ti^uren, and other decorative d«tni]« of this material oa 
the outwdc arc neither ){ilt nor paiuted; conwwnenlly, the dark 
tone of thc>r paria has a heavy appearance, and ill Mi:cordii with 
tlieir purpuw! and the stonework of ihe outer facing;. 

In thepreaence of micb an assembly, m competent to judjee of 
the^ meriu of Ihiii impurtjiiit moniiment af our art, it would ill 
bec-ome me to ofier any remarku, other than thow which 1 hav«, 
alrddy made, upon tlie moHt xtrikin^' iHiinli in regard lo tante and 
akill, which dutin^uinh thU prodoction of our honorary B»e«nher. 



He hat ehMcn th« mort •|)pTO]>riat« luateriAl*, unil ha* witli coa- 
*iit«ral>le •kill apftlied to lii« twimtrnctiu" the iin|>T«vetl «r>A«in 
whicb CMt-iroti preactitii. I have nut tlopjied tii iMtHiit^r wHettier 
he hht tUtoyted all the exiiedicDtfi wlitch we ■lionM cetnaider aeem- 
ury fnr count encting tne czpanaion and contnurtlon to hit «x- 
poetod in ironwork ; narticularlr a« reiE^rds th« mn*vin«nt which 
might b* ixpecUd at the fe«t of th« rlha of the dnmr, kiid whirii 
powdbly w« mifirhl have r^u]at«d lay n>llcns luid by allowing «pivcw 
Tor the de« elApmL>Qt to be expe«(«d in a warm^t temperiitun). 
Th« inlcTvul «( t«n yean muM have [irovnl th« oRiMuTy »f hin 

SroriouTu, nnd I thuiild ill r^quito t>>« ci>iirti>«)- <if Aur fieneruii)) 
unor wer r I tw iui«ly«e with the aevei ity of u critical eye the pnv- 
fiintiotia And details of thU remarltable mnnument. The unxjinr- 
ug natnra »f the nnteriHla emplored pmvr thr nimiK litirrality of 
the empenir and th» ruktion. The rjintful *kill with uriucli the 
architivt haa fulbUftl hit part, luid th<> dei>p fcelin); fur dertiriitive 
art with which hp huti eniMlitihetl the cntheilral »f tho KiiHitiri 
eapital. aiid Ihv brief *par4> vl litiii> in whioh lii> Iibm vrecteil tlie 
Igny pili'. muit ever ronder the church of St. Iwuc one of the 
niiwt (trikinff edlHce* of the nineteenth century. 



GENERAL SCALE FOR MEASURING EARTHWORK. 

Sm — Enclosed herewith 1 »eiid y»u a iirintrd dcHCriptien of a 
new DicthiMl of innuturiiiK earthwork, ihirikinii that you might 
invert tl n* e comniunicatien in y«ur valuable Jourmii, fur the 
betiefit of »»e\\ of your Kubicribtfi to whom I have not the o|»|tor- 
tuaity of reinitliiiif thin rircular, which explain* b itimpic and novel 
appHntlon of a »*c(ile to ejirtliwork mciiBureiiiciit. An tW ciroilar 
*o fully rxpUiriK (he u»c of the scale, it is oot ncvenaary for me to 
mention uoythiiinf coud'tiiinfir it> practical h»c; but m, iho innthe- 
matiiMil principle in iiut so ubviuua aa vtuiiciit* of thc»f kind of 

CroWcin* mity dc«rc, [ bejt to suujtly thia demoiinlratioii fur their 
enefit. 1 w"" led to pi-rccivc tni» principle, jui J have applied it, 
qnit* accidenttlly while iiivetttignliiiu a tntnlly diRrrcnt poWem — 
»i«., the gcntnetricAl extraction of llit; cube n-vt, of "hich I have 
obtained a very simple and npproiimnte >H>]u(iuii. The principle 
on whicli the countr'ictiun of tlie ncnlc dcpcndK, ie us follows: — 

Let B I) F be a circle ; .\, its centre ; H. a point without the 
circle in the iliiimrtcr BR proditfed; nnd let each aeaitcircle be 
divided iotu n number of parts al (', 1), P, G, far. : then, 

A"B » -f A H ' =s B H X H F X Fl D ; 
•r equal tii the continual product of the linen drawn between II 
and alternate jwlnl* of divikion of the circle. 



The dinzram ehow^ the Bemicin-Ip diviilcil into thrrr equnl parts; 
antl if A il = II, A U = A, » = :i, the above etfoalion beronim 



H» + *' = H F* X B n. bccaufle H F = I) D. 
Also, BH = AH-AB = H-A; 

^" = H'+H4 + V. 



HF* = ^ 



n-h 



But tm referriii|([ to the I'fith pftf^e, linell, of my work on the 
-'PHsmoidaJ Formula," il will Ixi %tvt\ that this ^xproMinti for II F' 
it idrntirxl with the v&rinhle pnrt of the scrotid term of the jrono- 
ral rale for thv cuiitentfi of a pritmnid. Ilmce wt- derive the 
jpplication of thit. |>mbk<in to the cumputntiuu of Mrthwork. 



I H V 

i tha^ 
>leoM 



If you )n«pt>rt the dtafrran) hi the head of my circular, the d 
rMpiindeniN' in ttviilerit : the potnl .'V correiipondai with the Kradien 
or lormiiliun line; K V-'a the heif^ht of cutlinp at that piiiiil ^ A; 
A H ia the la«l height plutteil below the gradient =^ tf; iind H F 
In thfl dianoiial aloii|c whidi the mlhI^ ia iippHed to nieiuore thi 
slopeii. For those wlio desire an uuthotlty without the trouble 
in vent location, for the foretfoincdiH^nm, a reference to "Mnthi 
tie* for I'ratlica] Men" (AVeale, iwtti), p. 108. will Miific*. 

1 have only another observation to make ooncemini^ the coBr»^ 
nieiire of thi'ii ncnle. It it enfiraved for a plot of A) feel vertical =s 
1 inch : bill if the plot in otherwite, then, nfter the meiufiirpraentt 
h«v* bpeii token by the scale, it ii neee«tiin' Ia multiply or dind« 
the r««ultt hy the'proper mtio due to the' difference of plottii^ 
That, supptwe the jilot were W fMt to 1 iniih ; then ult mpn«ur»- 
menta for the bate or middle ore too little by -W) : ao, or 9 to 1 ; 

iind too little for the *lo)ieii or tide* bj- Vm : Vw. or Vi to t. 
If the plot were 10 feet = 1 inch, then itll tlie meanureinenta ■ 
too great — for the base, si I to 9; for the tlopea, an I to Vfi. 

Apolotriaing for occupying your time thus, tliuugli with a view 
benetit uthorw, 

I remain, Sir, 
Wannttad, E«wj, Yours truly, 

Ji,\tmbtr, ISM, 181H. J. B. HcNnKivroit. 



The following i« » copf of the circular referred to by Mr. Hni 




Let the above dlf^rram represent a Hctton of a railway pinttf 
in thctiMua) ninnner. wiih ii vertical lumle of ^1 feet to I inch. 
Divide the Hcriiun into priMnioUlfi in the onliiiHry miLnricr, by pee- 
pendicolnn (II D) tlirouf^hnot. The present niude of inenourine 
ciirthwork is to mcni'iirc the "everiil height*. 1 Ii L>, 2 D IK 3 B D, 
t B I>, &!.'., nnd tlirti to compute the rneitti nrcnn hy referring 
to tablen prepared for the purmwe by Mnineil, Bidder, nml othera, 
whoifc methods hnvc brun explnihed in the appendix tu tbe Second 
Edition of " Hiinlinifton'ii Tnbleii." In measuring with ■ wale 
divided into feet, it uiiavoidubly hii|i]ieiiK, in n Inrp; majuritv 
CH»<'t>. that the heigbt« fi D do not memiure exactly inte^al le< 
but Notnc frnctiou or decimal pnrt of a foot, mora or lesx ; thnt ii^ 
the phittedl height of the wcliou rarely coincides with the divr 
aiont of a ac«le. It becomes ^ner^iUy neirewwry in usiint Tabl 
to omit thieve frartions ind tu compute the i[iiHntlty due to t 
nearest number of iutegnU feet found in tlio tiiblc; iw that by 
lowiiitr the nieAMurement to he MimetimcH niiiM3 nod Mimelin' 
Iraa tliiui the truth, a compemnation it jinivided, nnd a tolerabi 
nccurnte result i" obtninvd. Unt where cuttings or embiiiikmen' 
are very ivrent, it will bu found that the number of cubic y 
computed by the nbove method will vury by a large per ceii 
from the true amount, heoauite the allowance for cumpeusatiua 
alwnyt di«crcliun>il with the mcoifiircr, whose jiidtfment muet 
constHtitly exercised with ■ doubtful pnispect before him, na 
whether the frnctiono) inoiuiuremeut iiLould become nearest 
foot above or below. 

In order to avoid this chance — indi>ed, I might nImoHt say, 
tainty of error — I con»iderei] whether it were not powiMe to eoi 
■tnii't a Mvtle kh a.t to determine ttie cubic quantity, by making t' 
degree* uf the scale fjitrtli/ mincide with the plotted heigh 
there would then he no necewity to jtive or take; nnd if I coi 
divide the scale no minutely ibat, witli the further nw<i>Uince 
Huh-divinion bv the eye, the KTnduBliotis should become less tlu 
nny fr.-ictLon of a fi«it. Air whrdi tabular numhrrii arc prepared, 
might fairly omumc. that the coincident ipiaiility thou irwl fr 
the Kcalc, mu^t be for more accurece than by the methodi* 'iku. 
silnpled. In IH:I9, I fimt mnde xomc iwnles on this principle fi 
the ti»e of the Hnnteni <'oiititie« Ituilway, adapting them to 
pnrticulnr bnse nnd slupeiitif that mil way. I have drsrri bed the 
with u cut, in mr work on "EHrthwork," ike. Since then, havii 
becu aaked whether I cuulil make a^gencral Kalr, to cffci;t the aa: 
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pwypBlH, RppltnUe to otl haiet irni <fcfi^ mhI oxtt'iiiliiig ti> <vry 
frmi eutHihft and embaukmrnlii of lAO rwt vfrlunl niM-tinn; 1 
■KBin turned my atleutioii tu th« Bubj»«t, and discvivered a very 
cimple ntpaiu of nicfpwfiilly n«rftinninir thi? c>penitii>n; and 
bavuig for kobm timo nuhmitlvil vw mrthiid to the ti^itt of privote 
■ae, «Urh la ^uite utlnfactury, 1 nov offor it« lultantHfce* to the 

fnblie, The«cAle U made, of the ubuhI materials and lenf^h of 
e in<li««. Ml ax to fit intv Imixph iir wM* of M-nlon now fren«r«lly 
cnplay^, tlii-ri'by vtiHiiriiiir itH porlabilily and gru'riil utilitv. 
Ati DiMt working Mttroiiit an' plt>tt«d to a wftle of SO l>et to 1 incli, 
1 have eoDKtructed th« ^nuluatioiiH to this standnrit. 

Tbe applicatiun of the Kcalc is u foIlowR, nil dimcnKiont beiafc 
ta fwt : — 

HaTJng dividMl the aectiou, an before dpttcribeil, in the Ufii«] 
manarr, producr thr pprpi-nilinilnn B D Ih^iiiicI the uraclipnt 
ta A, and tJiroujilt I> draw tli« Uiivh I) C, jio tliat ttip tiii)tlt> B I) T in 
n/crajw 60 <ltgrttt. TbU U very i^&'ily dune, a* every draugbtaman 
IK pruviilml with Hurli an an^lr. llien nith tliv (MmpaaBm makff 
1 DC. IAD = 1 DB; 2DC. SAD = SD«; ami w on through- 
out. Tht section In tlen ready for meMurement. 

ToJia4 the 3/mn Ana of the .S'Mm. — With the ncalf marltcd A C. 
nieiuiunt acroiui fnini A to (.', nnd ni)tc the fi'«<ltint''t"> from O of 
the i>cal«. 'J'liJH nietuu rente at, uiuttiplie'it by iJie alop«, ia tJie mean 
area, or the cubic yarda, due to 1 foot of length. 

T« /nul the Mrtm Arta of the MtddU. — Apjily the »«»!* marked 
A B to lh<' dii--ti)itr4> A H, and note th« p'nnuniiono from O of the 
aealo. Thin mcaiiiircmcnt, ni)iltiplicd by tho bnko (in t'rct), ia tho 
me«B area, or the cubic yards, due tu 1 foot uf leiif,th. 

The raiii of thne two mcaeureinenta multiplied by the lon^h in 
feet will gire the cubic y«rds contuincd in the pmmnitl. 

The pToc«M alwre detailed, «lieu put into a formula, s{ipearf( 
tJtua — 
[^(AB X haoa + AC X (lope) = Riean area] x len^h = cubic yd*. 

From the above statement it nnpmm, thnt there are two mea- 
•uranenta nf thU Kcalt*, net a^niftisi twti incinturfinrntu of the 
heights, and their r««pective tftlmlar Dumben ; the r^niaitiiii^ pro- 
twm btnn^ the «ame by both melhodi,: tlius tihowinp, that hekldea 
th« greater »rriir»cy iItip Hi llie coiticiileni me««iirenientK of qiuin- 
tity, a uvinfi of tiint' U rtferti'il by nut huvin^ to reft-r to tabfea. 

Having thua de«(ribcd the uw of llit>> Keneritl scale, I be)( t« 
refer to the particular arnlf ulrt-tidv hurvin noticed, and fully i^ 
•rribed in my work. pft^« 310. This i« «on«truet«(l on the umo 
principle of c^in^ident nieoiiurenivntB; and i* adapted for the uae 
of any railway, by Himply aUeriiis the jfradunlions of the part 
called **4ectt«na1 arean," which can be 



rale given in the volume. 



I eaaily dun* by moaHH of the 



Tv jVnuure a Cutting tm the SraJf, — ^Vf^Y ^^ "^^ '^^ ^^^ scale 
of "■ertional areaii'' vertically ti» th<^ (iriiilieiiC or ronuiili^ii line, 
and read off where the surface line interit^ctn- put (IiIh in column 
I or 2, sa the out miuire*: tlien, at the nnaller end of the pritt- 
moid, upon the Kcalo uf verticiil ynrdK, with xerti on the tiurface 
lins, obaerve where the ffrudirnl mlernert*, tlii-ii plai-i- thf wime 
poLiit of intrnri'tiun on the ^ailieot al llie oilier end, mid rmil utf 
abore the rero on ilie »ral* of "dilferenti^l areaii." where the fiir- 
/atftine Inteme^tii; put tlii« in column i, nnd Ihitn, hat-infr men- 
aiucd all Uie leiigtlm by the tcale »f hiiii;ciinl iit ynrdt, nnd inu-rted 
ihtm ill column (i, pioteeil as in the iii>e of the tuljlen. To cafe 
tune, it to detiirahlr to take n pair of dividers and mark odT at each 
diviaioii the ililTereiice of llie bci^bti' iu MKCt'sNioti, nnd then the 
difterential itcale above sero need only hv ajitilied. Thif nrruuge- 
aent of the columns u»vd fur Ihi^ acaie U na followi : — 

[(Col. 1 + coL S = ) col. 3 — iwl. 1 = ] col. 5 X col. 6 = col. 7 = 
cubic yardii tu the prUiituid. 
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The scalea above dewribcd cau Iw had b>' uppljing to Mr. EUivt, 
" lli^ llolburn. 



CAST AND WROLfiHT IRON BRIDGES. 

On Iht Stmtgt/i of Mattritthi tu api>H(iMe to lit eotMlruetion ^ 
CoMt or U'nughlJfMi Bridjfa. Tart III.— "On tAt Truntctrnvr 
Crott Strain.* By CiaiiwiK B(rcnA.Nj»>, Km)., F.K.S.E., President 
Kj4.!>.A. — (From a paper read at the Kuyal iicutltth Society uf 
Art-.) 

The Pre»ident otate^ that he proposed now to complete the 
third branch of the subject — nniuely, the TBAWscraat: eraKVOTti op 
MjiTcauLt, but would nn>t advert to one or two pnintii conni'ctrd 
with Ihn pircedinjr erpoBilioiia, namely : — 

Firai, the Convay Tubular Bridge, in regard to which It was 
^nlifyiiu to obiicrvr, that it had now been in operation for up- 
wardx (ifthrce niontlia, the renfulnr traffic of tlic line |[iiiti|ron, 
and trsinn pasMiiK and re-paaaioK daily, ever] thine connected with 
it proceeding in the mort aatiafactcry mnnucr, and thla trulv won- 
derful dc«iti;ii crowned with conipldv »urce». He then csnib'ited 
a draaiufcof the ^reat Britannia Bridge, now- in pr<i)creM of ex- 
ecution acroM the Straits of .Mrnai. Thie wap exactly on the 
tuune princi|ilc n» the Coiiwuy Bridge, but on a xtilt more nmsnifi- 
cenl FCide, tho Struits here bein^' »u much wider, and the bridrr, 
in order tu V<ut\t the iiuviKattou free frijm ot»lructiun, being ele- 
vated lOS feet nbove the turfsce of the water at the highest 
equinoctinl tide». The breadth acro^n the Strait* at hiuh-watrr 
ia about 1,1C0 feet; and, lududiu); tlie bankn to tb« abutment 
pient of the bridiie, I,t0A feet. 'Tliii< «pace is divided into four 
apana by a maiuivc pier in the centre of the water-way, termed 
tfie Britannia Tuwcr, ii)j feet thick, and two >mall piem or lower* 
ill the water iit cueh lide, SH feel evcb, furininK two apana iu the 
centre, Wi feet in length euch, and two half tpant, one on each 
aide, ^4) feet. 

Secondly, hnviiig been particularly retjuerfed by the Society, at 
the Wt ineetiuK on tbift suhjeet, to extend and Complete hi» expe- 
rimentB on the tcn(.ilc imd compii'Kaivc i-tien^h* of different 
atone*, he would now state the remit of thoi-e oxpcriment*. The 
mode of tryii»(( the direct fewnrfc 'trvngth wa> fonncrly exhibited 
by appendiiiK •'ei|;bl« to the <=i)h«tiii>t-e till it wat nctunlly torn 
akiinder, lii thm wny the strength of the different ■touea, by 
Careful and rcpeated'experimeiita, waa fouud at an average a« 
fuUvwn, via. : — 

Brtlkint wrlfbt. 
CrslfTcUb Mom ,. .. 4alli. 

Hilln SM 

Itttllnkll .. .. .. Kit 

Muinb!* m 

BluDlc .. 9711 

Several Other i>pi'i-imen« had been prfpnretl of mnrble. whinrtone, 
raithni»Mi and Arlironth pavement, and the reaulia on theae would 
be aftervarda oommunicated. 

The tomjn^tnirr ttreiiyth of tliese vubttnncea, or their power to 
re*l«t cruahing:, being generally far beyond their tentiile Etreniith, 
could only be tried conveniently by mechanical power, and he 
thowed the apparatuH which had been u«ed for the pnrpoco, con- 
(luting of n cninliinalion of two leverw, giving an iiicteaxe of 
power of 30 to 1. The Fpecimvna,con!iiitingi)f nearly exact CuUc 
inchea of the mttterin), bein^ placed nenr the centre of motion, 
and the upper lever brim|{hl down with a pUte of nirlal to fidlex- 
m-tly on the »tone. the weight* were »ifplieil al the extreme end of 
the lower lever until the »t(ine gave way. Un Ir) ing. at the meet- 
ing, with thl* Hppnrjilux a pie('l^ of llailc* otone, it bore 8,A4i> lb., 
and then gave way with a violent irHah. .\ Hpecinien of Cniig- 
leilh oloiie was nest tried, the olde »{ the cube being about one- 
eightli part more than a Hjuiire inch. Thi« nirried upward" of 
O.-lCtit IK. when the kide^t 1>e);au to akirt olT, and witha.PtlOlli.it 
Kiiddeiily gave way, and was crushed lo powder. In all Ibeae ex- 
perimenli it was oh»erved that when any part of the alone re- 
mained entire, il exhibited the •unie appeariuire notiicd by Hodg- 
kiuwn in the frncture of cmt-iron ; piecen breaking olT at the 
aide* at certain anglcM, and leaving a nncleuH of a conical almpe. 
Speclmcna of these were prcnened, nnd may be aliow ii at another 
meeting. By exiiennieuta of ihiti kind, ciircfully made and ris 
peated, he had tuund the tomyrttisitx ttraisth uf the different 
stonea hs foltuns: — 

Cnigifillii. (wn wirioapnMoiTaf V'txild, 

llii(nl>t> .. H.;4b 

HulFt BMV 

KolMJI .. .. S.XKJ 

Blnnlc .. i,Vi« 

In regard now to the trnnm'eriiii rtrain, (his, an formerly ex- 

Siliiiiied. in of a com|Hinnd iiiitnre, both the tciiiile niid compreaaiTai] 
orce« Iteirtg brought into jihty. A beam itupporled at the oU. 

• Vocibt DMprerlauapontoiuioCiliiaiwpu. M* "Joumal.'TOl V^f. W.aad tM. 
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extremity, kdJ ]ii»<Ici1 nt tbf otlior. 1^c->mea a 1pv«t, at the e«- 
trunc eiiil of ultii'h ltd* the ti.-i^lit teniiini; tn Iti-nil »n(l brwih the 
lll&t4riiiJ, by luminff it round Uie point o( tuwutrt ; while t)i)> 
po««r of r«Bi*tJinf», rf^aidinf^ in llio ■tf«t'Min of fractnni nt tlio 
«iipp(in. «cts in tli« middl* of th«t teotian, ttnd at a distani'v 
fniin tb« «^«ntr« of motion equal oolv (a halT thv di'ptlt of ttw 
benm. The name i<« tl«> ca»e with a l>««in m[i))(in«il lit thi> two 
ex1rpmiti«s aikI loailnl in thr niiddl^; the beam, in thai cw^, 
dtriding it^lf in the eentr« into Iwu levm. and hnlf the weight 
■ctiDj^al (he eKtr^init)' (if each; Mhile the i)tivn(rth 4>f the lienm 
aett, an tieforf, in the rontr^ of rtfuiittance, whii-h in in the midilte 
itertinn nf the lieHin. Tho imtion of tkc h^nm turiiinir rnuiid tht> 
point of fiuppnrt nnd dlitendme; or stret/'hinff «U tlii- particles in 
the kerlinii nf frspttire, irhirh Tn« th«t of (ijililen, i» not rorr^rt ; 
the rentre of mtiitioii in in n piiint somewhere neiir the middle >if 
thi> hnrn, nnd nil the pnrtii^lu beli>w lhi< point arr distended, 
whilo all the nortifle* above thii point are nHnprcM>M>d ur eriitihed 
taf{«lker, while in the rcnire they aro neither eomufcaa»d nur dift' 
tended, and henee this |Miinl has been (cnned tb« neutral tut'w. 
Much ditniN^ion ha« nrinen reftardinjr the exact |i06ition of tlit* 
oentml n«i<« — Iho limit between the tenute nnd eomprwwive forcM 
— a nice <(iie!iliiifi, nnd one of ahstnuw nnd tlifTu'iilt Invert! irati'^ii ; 
and the pnihhhility i*, after nil, thnt it i* nut a f xed ptiint, hut i« 
lialiU to vnr; n ith the nnture nnd iiiten«ity of the titniiiiK. Be 
that M It muy, it frirtiinntely happen* thnl the iirnctical result ao 
to tbe stren^b of the iM^am te nlmogt enrtly the utme, nhptber 
th* Bxia be BuppiisMl. ujtli dlilpo, at the point of Roppurt, or, 
with aureenlin^ philiisophen, nt a point near the rentre. In every 
catte the »tn-nf,'lh depends, nn formerlv enplaiTicd, on th>> leni.'th and 
depth nf the beatii, ombim-d with it* aren nt the *ection of frac- 
ture: and by- the^ three eletnenU the •trench enn be rAlntlnted 
Id every fnM', provided we a-u-ertain by experiment the nctiml 
irtrenjrtn nf a benni or btuimti of given ditnenKinnii. Nittiieront 
tfxpcrimntts have been innde with thiu vien, nnd piirticubiHy on 
caat-iron, hr Mesurv. Ilod^'klnvon and Kuirbnirn, and other »h- 
nrver*. Titeoe were made on beam* of various dinii'n«iini>i fl« to 
liMi|rth, hre.idth, mid thick nisi, but the cntmUliini in simplified if 
we rratiirc them all to a unit or Ktuiiilnrd of I ciihii.' inch ; tHkinir, 
fur example, r bnr 1 tnch i4i{uure, rewlin); (in nupporl* I inrh 
■|iaTl and hiiideil in the middle, mid the average result of all the 
different experiinenti; Ih, thnt such a hiir of I'm^t-irnn would bear a 
wei|rht of 24'.«)G lb., rir very ucurlv II Ums. The mroji^ert «pe- 
(dmen wuit of N'a. :t, cold lilfist, wfiich gxre 31,Sialb.. or nearly 
]4ton*i nnd the wenkext Wine one of No, *, hot blast, |cn*'e onlv 
19,'27rl lb., or better Ihiiii A,^ tonx. The difference as to Htrengtli 
Itelirwn tiie hot mid 4-0I1I liWt iijipoiirn lo kit trifliii)i. The fiillow. 
in(( are lh« Kirengthn of aunie of llie iruiiit, pven by .Mr. Uod^ltiji- 
•on : — 
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Every other beam, then, will bear in this average proportion of 
1 1 ton*, in ren^et^t of the three ck-mentx nhovc mrntiiinrO— numrtv, 
l«», the rieciion of fnu-ture ; Vud, the depth of the Iicfim ; nnll. 
3rd, tbe length or diittincc between the MifijiiirtM ; iiiiil the rule is. 
Xa multiply ttii« avemife unit of strrngth of 11 t.>n«, Ut, by the 
aerlioiK.f frnrtore; *id. by the depth ; nnd, 3r(lly, diiidi-thc pro- 
duct by the length. This is an univenitil rule, and one of must 
extenrive ajiplication, and is her« xiven in a noiriewliul MHijilrr 
form thnn in n^riernlly fmmA iti elementary works. ile then 
•howed the effei'l, by v.\perinii-iit, on a ca^-iron beam, one inch 
«i)uare, wiiiporlM at the citrcmitien «l !»o feel apt.it, and luadrd 
in the middle till it broke, lly the ubove cjib.'uliil ■'•» "f II luru 
foe the unit, tbe strength would he l.OtJt) lb. ; and it iir>t dcilccted 

frBatlc, and then broke, all of ii Kuddcn. with a wcicht of 
,140 lb. ; !ind H« the exact urvn of the bur i» about l-lOlli more 
than OB iiieh, this ipre» a unit of «trcn8lli very nearly thnt of the 
avera^ above mentioned. This "ptcimcn of iron was from 
Bniii)fhton Foundry, and be undentoud wa« «f Summvrlec iron, 
No. % 

F<frm(/f the beam, — Tlienimple rertunewlrir beam in not the one 
bert fitted for rtreiisrtli in proponiou u. the weijtiil of the ma- 
terial employed. Ill the first place, the centre beinj; the weak 
point, the uam at the endi may bu mlin'cd aiid Hccumujated in 
the centre, ir^iiic the hcAin a curved iihape on the nppcr or under 
or on both aidev ; and this i« the form generally ndiipteil in Inrfce 
beams or ^''''lerd. The end« may bo tuifely reduced to half or 
two-thirda gf the dcpUi in tlie middle; and for a loud unifunuly 



dintributed over the beam, the (urface ahould be formed to 
elliptic ciine, and for a loud ai the centre, to u itarnbidie currib 
Uot, ^ndty, the cmiu nectiim of the bean, iaitead of beiiih! rert- 
ansiilar. rail Im iiiodilied with g^reat adrantage by removing tbe 
material from the central parta, and accuniilatiiii; it. in tli» titna 
of projection* ur Aan^es either at the top or bottom, or both. U 
the flaiitce he at the tup, the croiw tettion or the fig-iire of tbe 
beam lookini; eiidaays in that of tbe letter t : and if Uie flange be 
at the top and bottom, the fijinre is lltat of the tetter {. with tbe 
head and tnil extended. (Vi)(inally the r form aith the headur 
flaii^- duwnmimt am ndoptrd in lar^ iitMiiufactorieii or buUdinp 
for carrying brick ardieft, cliidly for the cvnveaieocv of ubtwaii^ 
a liearinti from which the orchea on eadi aide ini|cht be ipnu^ 
Afterward* the I or iliinble t <^orm wiu re(!»mnicnded,on no uaian 
aiitlM>rity ihan Tredhiild. liut tbv knowledue mid conffldentloa 
of the pr^iperly of cnst-Iron, already deai-ribed, in ndto^wiBg i 
comprcBaivc KtrcngXh much cuperior to the leniute, hai' icivea an 
entirely new virw to (he mibjeiit, and Iwl t4i very imparlant practl- 
chI retiiha. TliiaUa diweovery due to Mr. HiidukintoTi. and tbe 
ex]ieriment« and kQvcstigaliuna which lie haa ninlertakrn. in citii- 
junction with Mr. Kairbuini, hnve rendered moat eiueitlinl ii«rviee 
in this branch of pracltual mt-rhniiiri. The upper part of the 
beam brinx compreiaed by the application of a weiclit. and tbt 
under part diftended, aad the tensile re>jirtatie.e tiemic three or 
four times le« than the ouraprewive, it in evident that the nw- 
tcrial of tbe lieam aught tu be ariMiniulated muili n>ore at the 
liolloin tlinn at the top ; and in order Ki lUH-ertiu'n prartically bow 
far Uii* priaciple mi^ht be carried, Mr. Ilodickiiisun niuile a variety 
of triiil* of differriit forms, Iw^iniiiiiy with the flange* equal tt 
top and bottom, or llic letter I fonn, tlic^n incrensiDg the bolton 
flniiKe by ten or twelre different etcni^ till be found at IimC ibo 
Ifreatest strength wa« attained whtn tlic bottom fluoKe (aa In tliil 
l^ire i.) Hiw NX limes ifreater thnii the top ; nnd some very curi- 
oiiH renuJt.i nnue from tlieiie invent i^'utiiini. The utrenxlh of the 
beiuiiK, funned accordiniE to these vieii>-i<, is easily ca)cnlat«d on tbc 

Sriudple alrriidy vxplnined ; for. vhaterer be the form, it will be 
ound that tbe ntreujcth ia xtill very nearly proportional to tfct 
thret^ etemeiit^t— leufctb, deiilh, and setrtitm nf friiFtiirr; hut tbv 
unit uf i^treii^li or ttandnrn for each bciim is didereni. For kA> 
angular beamo of caat'ii'oti, thin unit, lu explained, is at an are* 
ri<;(e 1 1 ton:^ For the ei|ual tlniiKe benm, irhicli «n» formerly om^ 
nidiTetl It MudeL, the unit is no ^(reater, hut rather, if anything, 
Ii*m; but when the bottom ilunfc is increoted beyond the tup lu 
the mtio of 4j to 1, the uiiit of Ktrength of every inch uf Oa 
beam is inercauvd lu fifteen tono; and when tbe hottgm flnn^ ■§ 
farther iticreiued in the ratio of G to 1, tlio nlrenKth is incrca»(i] 
to niiirteeci tons. Ho then sho^rcd by experiment lite etreiiKtb uf 
a cant-iron beam? feet by ij iuclii;> deep, bottom flaii);;c five time* 
fcroHtcr thnn the top, and areaof fiai-turc 1 inch. If rcrtangular. 
it Kboiild h»>'e broke with '^,^0 lb., but it curried S,7M lb., and tbn 

f:ave way. (linninir an increase of rtrenglh cqmd to 4,170 lb. ^aindl 
IV this form of the Heclioo. Since tbew vxpertmcnti' of Mr, 
iliitlKki"M'ri, olberit linvc been lotcly mjide by Umtn.ih ami utbrra, 
jMirlirtilnrly tlioHc under tlie saiiiliun of tfovortiment, in refrrcjicc 
lo the fall of the eotton-iolll at Oldham, bySir Henry de U Iteche 
nnd Mr. Thumns C'ubilt. T!u*a« iirv iuipurtnnt, ax heinff inndc oa 
a lnr({<T ticule tliaii the others. They efitirtly coiifinn the viewi 
and lenulti of IIodgkin»i>n, but the beuing ciperimcnted on not 
being of tbc same toriiin, do not sive the same degree of etrenfftbi 
Oij llie whole, therefore, the reJulto given ubovc may be relied nt', 
but the «train» for pt-rfci-t *ecurity ou^ht on uo account to be car- 
ried Ueyoud onC'luurth or one-third oF the breakinic weigbU 

Now, thHt tbe nature of the tramiverjw atrain Iiaa been in> tb»- 
roughly iiiveKtigalcd. an important couaideratton arin*!",— how tU 
iinprovements may not otill he made by the Introduction of lual- 
Icable iron in conjiuictiim with rHst-inni, no n* to form bniniM of a 
compound mitiire, hiiviit)^ nil Lbe pnrti liable to compreuinn of 
caat-irun, and all the part-t.liidile to tenalon of malh-ulile iron. 
Thin hHM atrcHdy been adopti>d. in Mime cnKM with aiiei?e«&, by tbe 
introdnctiun vi wliot are called tension- rod* of mnllrMble traa; 
but it i> cttreijiely diiuhtfu] if the best combiiintion of tlie t«« 
in ft atn has yet been ntctTtiiiued. The great point ii to kt-ep the 
two nietaU clearly itnd distinctly ti> their ditTerenl ullice>t of re- 
aiUiruc coitiprcBBioti and teiisiiiii, mid uii)e»a thin be done there K 
dilfi<.-ulty und ri^k of bringing the one or other of them int* 
action; nnd ncithrr of them, in itiii'h raset^ suitiiining ila proper 
tbare of the lond or prexHiire, the mont KenimH conHci|tienceH aaj 
reault from the combijifition. Owiti^ tii thin, tbc ukc of tcnaton- 
rodi has been nither condemned by cnKineen, 4uid not withoirt 
rcanon ; but Mr. Ilnrhnnmi thuught tho objections were cjcit m> mudt 
1*1 the uae of tbe teiiBion-rudn, aa tu the iojudidoui manner la 
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which ther lu*e httn or nsy be applied. No nneral ral«. Ii« 
•>i<l, ctxtli h« I»h1 dt>»ii, but one piinciple obDulcl nerer be lo^ 
si^ht of— that the fetr(ii>)r«-'Hl form i» the "ninplff oneof tlirmof : the 
two r«ft«rr« bulling tif;iiirint each nlber nt the l«p prmlqninf; * 
«imp1e c»nitir«Mi*e strain thrvneb their lenetli, nnil nt tlin buttaia 
a horiniBt.ll thnt«t vn the extrrmitirs of tbo tic or tenaion-rod. 

Ernducinft *impU (li»t«ntinn. Form* might rvquirv to \t ni«difie<l 
y cir«uurtJL»e<^ but to tbi* they 'lURht all to tenil, iw to a centre 
InvoltriDK the (nt»t perfotft dUtrilnitiuit wf the force*. He then 
|[»ve w*<nl i Hunt ration* of the mode of npplyiiiir tbwe lies, 
point in(( nut where they wduM be of efcvntial scrviM, aud whrrc 
thof were objectionable anil ineiHi-ieiit. 

In manv e aa ea of railway brtdt(r«, the fl)iae« betwevn the le\-el 
of the mflway on the one hand, and tomctimea a rvad. lomeliniei 
a atreuB, or naW|pible riT*r, oit the other, it to eonfinwl. thiit even 
with tention-mda well appli«d, or tnawive ffirderv. the r^mn is mi 
frreat u to oeoAMon t4M eDonnou> a >1min lo be nafe iir expedient; 
It ia tniwJi hetter in such eaten, rather than ottewpt to apnn the 
opMiinK with too limited a depth vf henm or frirdcr, to ncuuire 
h«^ht by M>ttio|r the girder* on the oulxide of the railway, where 
an unlimited heif^t can be ohiained for iirrliinK, or fnimeworlt of 
ttmbcT or iron ; and tbio leads to the ccntidemtiim nf a remark- 
able qteeien of bridj^ much uiied in rroKiiiiK the vhmI openin|p'or 
the American rlvera, hotb for eonimon rondo and rsilwaya. It t* 
termed the Frmne Bridge or Laltie* Hri^gt. Tliew brid(je» have 
bean nuMt vatennircly applied, and with complete miei-eH, and. by 
nucwdve irajimveinentu, have now heen Woiiirht to (jreHt pi'rfec- 
liira ; nnd a« they pimiioui aom-i' remarknMo ;<ri>pi-rtieH. mid form 
MB exrellent illustration of the pnnHple of dividing the leniiile 
■ad ewin|>re><uve ntriiin into disrtinct meml'^ra of the lirid|[e, he 
Ibouglil il mifbt not he uiiiiitiTestinfc to the Sonety, to irf^'O a 
■hort eiplanntion of them hero. A very interebtinji;' iirroiint of 
tlieas bridfrec, one 'of whicli. over the 8u«<]iiehAniinh at fnlumliin. 
of twenty-nine HrrheB, eweh of WHI feet apaci^, in aWit n mile and n 
quarter in length, will )i« fMund in Mr. Stevenson'* e.tcellent worlc 
en the '■Civil Eritfineerinf »f Ni>tih America," and (hrr<ii|;h two 
enfTineeriiifr friendij he had been fnvourcd with farther information 
and drawiiiipi, which were exhibited.* The prent iirinriple nf the 
frame briilifo he then illiiftraleil Hy reference to a 0mall model. 
It is nothinff but a tiniple imiiliticiitiim of ihp principle of the 
Mwf ; two rafters meetinjr in the centre of the briilgf, and re*titi)r 
at their cstrcmitieN iin a lie-b«am ; from this cetilro the tie-lipum 
ia extended lon^riliiditiiilty un each cjde, and nmnini' hnrizontHlly 
to th« oppocite abutments; and iilonir with it, ut re^iiilur intervniM, 
a 0erie« of rafters, runninf^ parallel with each other and pnrallet 
with the centre oue, are extended the whole lenptii of the bridge ; 
(he feet uf theae raftent re«t on the tie-beam ; the tonn nf them 
oannot meet, but are connerto] by an upjier lon^itttdinnl lienni 
ninntnf hvriaootally. On thi« the'raAera are all abutted and nit 
ffX^etly Ka if each pair had met in the centre, only that the tnter- 
nc<diNte canneelli^r beam hi aulijeeied to a comprearive atrain, 
nitingfrom theae raften nil pu«hin(r on toward* the centre, in 
the aame manner aa tbo lower beam i« subjected to a tensile 
atruin from all the feet of the ntflt-m pimbirifr off fmm the centre. 
The upper Iteani in ternieil the loii clinril, the biwer henin the 
bottom chord, and the rnhei^ are called the brnce« ; and one mem- 
ber mvT* ia unly wiinteil to make the otnirture rnmplete — namely, 
a beam or tie vlnndinif vertically, to cimiiect the top of the iine 
nitmr with the foot of the next adjacent, iDaiirdo the centre ; and 
in thi« manner every p»rt of the frvtme i* Kupjioned, and there 
Witvf no CTttm atrainfl whatever, it is truly asTonishini,' how much 
■neb ■ atructure will bear. The laat-meuti'ineii beam, fnim In-ini^ 
nibject to the leniiile strain, is tenneil the lie. mid h irrenl im- 
ffavement hitu been i«IIected by the introduction of malleable iron 
rads in place of limber ; by weami uf thin, and of Kcrewn and niitn, 
tke whole ftruclure can bebrougfit to a perfei'l deirree uf teniiim, 
M that every ioint and member mnr bear it« due »liiire of the 
load ; andiu tnr raiie of ihriiihase i>f^ the timber, nrolher deraniie- 
■wnt, tbo etiuitibrium und periert f»rm nf the tttriirlure cnn 
eaaily be rrhlored and mainlelned. By arrewiiii; uji the tie« in 
Cfcia manner, the hridire lend* to amume an .irctiea form. riminK 
with a camber in tJie middle ; to prevent this, amrtJier memtier ha* 
bWD introduced, termed the cotiiiter-hmce, which ia a liewra of 
Umber. extcndinfT from the top of one rafter to the iMittom of the 
n«xt adjarrnt, from the centre toward* the extremities nf the 
bridjce, TlitM cwuuter<bruce criwoe* the hmceM and re*i>t> any 
cbanceof form which the screwiiiK-upof the ruda wimlil hriiiif an; 
and tlicre b tbia remarknble advantage obtained, thai the action 

■ n« Mir af Uuac dtaalaga b« tm iDtftttwd lo bl* old tnta-i and laililuil, llr, 
lavtfa MW *D|lHar onwiaa ol tt« AiaMtoan tall*ar*i and r.ir Ibtointr. >hiD( aKIi 
fciMi n liii B 'kn M )■ d» priadptM •( (atNtnwOvet U Mr. Uwion, • mend aoit 
M|lB«H, IkUljr nMmd Id Mula. 



of tbofe counter-bracet, thui acrewed-up to a certain <IeA;re« of 
teniioii, prevents tbe weiirbt of the pa^nj; loads from havinit anjr 
eSert in Ktruinin^ or deflectinft tho bridfre. Instead of any addi- 
tional Htrain un any part, theue load* miher relieve Uie counter- 
braces front the tension to « hick they are aubjeeted. No defleC' 
tlon or change of form van ucc.iir, except whnt mav ariee from tbe 
mers comprMciou or distention of Ike purtis nnil Iheae beiu^ kll 
atrainad anilways, and there bein)t no eroaa or ublii|ue action, tbla 
effect is absolutely nothing; and the form of the atructure and 
etrains on it l»ec«me in a ^cMt nii>a»uri>, if rwt uHlirely, iiideivfn- 
detit of the fluctuHtinir IralEc. The liHilice in already niniined la 
the utmotit extent of any paasin^ land, ami cannot l>e affected by 
it ; whence urivec a principle of atability luid siifety, well worthy vf 
nuniideratioii. parlicubuiy in the eaae of railway*. Tbe ttrcnftb 
auil sttiTnsaa of the amall model vaa tbeu Kliown, ami llie enocnenj 
load which it carried ; and the whole of this intere>iting nil^ect 
was cuBcluded by the exhibition of a nmt-.h larxer model nf one uf 
the Anienmi bndKe*. BriU^eit of w) ureal » >pan aa SOO feet are 
eoramoii enough iu that country, and the model repreaented one of 
these. It waarxactly l-ioth of the dimenKionx^heing Wfeet ton^, 
and tbe frainrti on each nide 8 feet deep, coiiu'tini; uf liie tup iititl 
bottom chord, I incti by s^ inches; the brace* m pain | <ii «n 
Inch square; the tie-ruda in pain ^inch diameter; nmt tha 
emniler-bracea each single, j-inr)i M|uare. One i>f thrw frimiea 
wan pliu:ed at each AA» at the hridire, cuiiiiected at the bottoui by 
crotoi beams Ml which was laid the nlankinii of the roadwny. The 
whole weiffht of the bridjEC wa* onV 113 lb., nixl allbon|:h 'A) feet 
iipan and of lui'li klender inalenala, it carried aix perwin*, eotiiil to 
at least 7 or 8 cwt., sundinK on tbe centre, without doneeting 
more thnn j of an inch. 

Another lulrantafre lie also mentioned of these hriiliirn wa» the 
idmplielty of ciinstruRlion; the brace* nud cuiinlrr-britL'e* were all 
cut eiuctly to the •wme lenfrtli und w]UBre no the emlsj lui 
mortirin)^ or jointing nf any kind, but rc»linf{ aimplr on blorhs 
Bttnrliccl to lIm; lop and bottoin chord*, thruiiKh which block* 
were aLto iiawaed the tie-rod^. Nothini; cuuld be aimoler, and the 
whole brid^ could l»c taken down, n-movcd to anotner site, and 
there put up with fticilKy, It ix ca*y to nee nl*ii, that n» the 
nuillculile injH tie* hai*e been stibstitulnl for the iipriifht tiinher', 
no may it be fur the buttwn chord ; and the braoes itiid iMmnier- 
bracea could be made of cast-iron in the form of lioiluw square 
tube*, which would nltoicether firrm an citrcmely rimple and 
*tri>ii|{ icinler iirbridKc. ttiie remark, howerer, he muxL make re- 
icarditift aH these hrid^^eaur irirden of a rei^tanKnlar form — naaK'ly, 
that th»ii);h they may be pmcticiLlly convenient in many rcspecta, 
they are all altendtil with a nacrilice! of material, in mi far a* tliey 
deviiite from the prinnple uf the urrh. The top chord nnifbt be 
in tho form of an arch, rtartinji^ frtim the level nf the roadway ut 
the abiitmcnti^ and ririii^ Iu the i^rieinal height nt the centre. In 
thia way much mnteri.-J nouU W mvwl, while the striun on the 
chunl would he ereaily lew, owini; to the curvature; wid this 
form ia often used la Amcricn, but not combined with the princi- 
ple of the bnuwa and counter -brace* a* it mi|[bt be. The Name 
remark applies also to the iron tubular bridge*, whitii pooaMS ad- 
vantsfcea ui Minplicity and gnat sleadioeia, but no itotikt ''^~ 
material at the ends ia redundant, and tbe strain in the cei 
beyond what would occur in the cuac uf the arch. He now ' 
to conclude lhec« expuoilioui^ which had been eatended to mti 
grcnter lentfth than he had anticipated. 

After tbe re^dtiiijit of the paper. Pr(ife«or Foanni olMerved, that 
in repird to iliese Amerlcnn bridite*, which appeared to powen'^ 
TK-<-utiiLr properties, be would put a question or tuu which Mr. 
Buchanan mifrbl prohahly aniwer— namely, how fur they did no| 
reHcmble in principle the iron liihutar bridice* of Mr. SteplienaoiLl 
The fnime-work in the model of the .\merlcan bridge at tlie Biderj 
wna no doubt open, Imt hcif!>MTVcd fnini the drji wing that there wcrtf] 
double the nunihc r of (nimn na tiii-rc were in the model, and li| 
iiiideritood that the side* were often formed tiy numeron* littll 
lozen|<;e<i, or latticework, forming nearly a cuiitinuous wel\ itni 
he «hiiuld like to know whether the sides of the tubular hrlilec^ 
with the an^lc-tron* to «tren||itlien them, did not much revembk 
this web of Isttit'c-wotk. In regard to the top and bottom alsa 
it Hjipcarrd from the model that those also were united by diagonaf 
benina or frames, forming a sort of enclosure at top and hot- 
tiim, and as the aide frames were twenty feet in hei(;h1, tbia lefi 
aniiile he,Ml-room for oaMeoKent and carriaue*. 

Mr. Bi.riiJtNAN could not help exprentiii^ bow muck he felt gra- 
tilied by the counteoaneo and approval of such hl^iti authority at 
PnifevHor Forbc*. In rq^ani to the .Xmericiin hriilt:c«, the rescm-" 
blnnce in principle to the luhulur bridge* hnil iitrurk hinn 
forcibly in coitaiderin); tliese structure*. I1te lop and bott 



<lior4i of the fiinner, ■■■■■'■1.' tw tht wDoUr tuh»* in the mof 
■md floor «f the latter, uiS At fruBM « nch oia^ tA Uio inui 
ptntPD, formiiiK th* sidea of tli« main tube, with thoir immeraiis 
M)gl^-in>n [)ini?(m, tfliinh wfM Ikid on tli6 contliiiioud ffTOtind of 
th« pUtN to ^T« tiiffneM to the tldea. Th« fram«« of thn 
American hridj^ were alto conneeled at the hotlnm by etoaa 
firURM and limbor plankitiff ; and at the Cop. he believM, they 
«*M aU», in aAme eiue*, onnrvcet^d in a iimLlar manitn-, and 
eovered in by ■ roof, for pratMtion a4rainfit the wfnther ; un ak, uti 
tb# whole, to form, M it were, a oomplHi* roi-tnngiilBr liilio in 
alccUloA. Still, huwe^'Cr, tlip tubular briilife wn«, in many re- 
qiMta, a very different ntnictura; and tUo de«i)ra of a bridi^e, of 
one vast maUeabt* iron tube, was an idea nt <>nr« hnmiy hhiI 
eripiud, snd wn\ he considt>rod, due etitirolj to Mr. Sli^phoiiniin. 

Mr. Bnchanaii having eipUined, in refcnrd tu the tvtinile atrcn^U 
of muUoable iriiii. «uti>tl nt i' tens f»r thu Invukin;; wvii^lit, lliiit 
thia waa from the M rxpcrimciitK \i( Tclfonl, Brown, ntid Rennie, 
rrufewor Forhea xnid hit uiidcrxtiHiil rmm Mr. StrphciiHiin thnt 
be cuiuldered tiiiii renitlt ti>u liijih. Mr. Burliiinui) stated that he 
woa aol aware of tlila, but he knetv Mr. SlirpheiLsun h>id tnkvn the 
•afe load uf lOMllenblr imn of the Tyno brid)i;r at 9 tons which 
wiu rHther )»r^r tbon Vfr. B. hod been unvd tu culciilate, >u lliat 
tlic final results werv verv nuarly the same. Ho wimid, huwcvcr, 
endeavour tv obtain Mr. StcpLeiuau'a riMulta aocuratelj'. 
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Rudimmtarn ArfJiUMturf : tht Ofilrrtmid thfir Mitheiie Prtiui- 
plei. By W. H. Licicmi, Kgi|. Weali^ IMH. 

Wt do not expect to (ililain rnurh credit for impiirtialitv, tii 
Npraking of what coiiie*i from the pen of one wliiwv namf haa, in 
one or Ivii inittHticr«. npjieiired in our own Jonriuii^ ua thiit of a 
runtributor to it, and »tlm is HiiKpt>cted by wme to huve written in 
it inmg. tu a cuiiitideriible e-xtent. Althotinch thin contidprtitinn 
does nut nnd niighl nnt to deter a% from iKnticinit h trentiMt wfi«i« 
mibjetl iniirimmi'dinli- interest to our own readers, it will ^erve to 
render os guarded in niir «<f pre«fion«. and nt iiny rate prerent as 
from faltin^ into the ilriiiii of aintTnnn-pLacv piiflT. Were vre the 
fim 1(1 miticp this production of Mr. Leedi>\ and tu «pitiLlt of it in 
the laudittiiry term* irhich some others have employed, our praise 
miffbt be received with miitrimt. But it hiiit already been noticed 
with pointed commendation in nmre thnn ont^ ((tiartsr, u treating 
lliesiibjert nilmiiflbly. In an article on '-U'eale'w Rudimenlxry 
Treatiaea,' in the ilf^rArtnW il/'iflnrinf, the reviewer saya: "The 
trertwe on AaciiiTf^rriKi'. ii by c)iict nt thu liritt nrrhitectural crilica 
of tliB day (pprhnps the very firm), and Uim nothing to fimr from 
tlip uuriit thnt rival rrltics or eha>jtified pretenders enti advam^t) 
asainrt it — whitdi, nsBMrrtlly. U nuyiiiK a grriit deal, but not more 
than ire conscicntiouxly beJievi? to be iriif. It \% roiilinrd to 'the 
Ordern' nnd thfir 'jEsthetic Principle*' — of vrhieli prindern term 
AMJirlU-a, there iit a tU-ver dciinitiun in a most useful 'liIo«.-ii)riul 
Index,' and which defmitioti up here qnote for the bcnelit af those 
— nttl n few — to whom the exiut import of tho pliriiitf in »liH n 
myittery-, &o. iS;c."" — From wliat biia been nuoted, it i» evident Hiat 
meritorious na the treatise Ia, opuoaitioD to l!ic vieivs proiniilKHtsd 
in it niny be estiected. Undoubtedly, such ii the rase; however 
they may bo hailed by Ihiine who come iiiiite fre^ti to any study, 
Midroiike their ^rxt eolrnnce into it, oriicinal nnd nioro rational 
WewB of it thiin what lisd hitherto prevailed, can never be K^eatly 
rulisbed by tliose whu di«ci)VH.T — even if they will not confcis as 
much — that they have lieen nil h1on|i; (jruidwl, or rnther fettered, hy 
very •.-ontmclvd and narrow -minded, if not nbittihilely emineoua, 
doctrines. 

In niitfther review of lbi« triuitiM on the Orders, which wc have 
met with, it is said: "t'nAnibitioui nh U the furni in vihich it ap- 
pears, it IB likely to effect itn important and deairable chntitce in the 
mode of urchitoctiLral rtudy nnd tcAchin^ — so far, nt lenut, an the 
Orders aro concerned, by expluinini; their ratnmuk tinon broad and 
liberal principles, nnd by Kettiojf rid of nil thnsn dnil nnd nrltifoii:- 
cinif rulee. the adherence to which baa rendered iinhilnlurn] 
de*i^ l.ttle belter thitn m nyntcin of blind copyism nnd morhunical 
riiutiue. It U unylhing but a cuniiiilniion mauufai-tiired for the 
marltet: on the eimtrarv, it i* the production of an exjietieiicrd 
■rit<T. and an orintnol thinker."— Neither ore tbo»e from whtmi we 
4)uol<^ the only nolic*^ thut bav« uppi-iirrd, nnd mM which wo have 
»* yet Mccn nre cunimciidatory. Stitl, it i» very probable tbnl 
others will either speak of this little tretttise in a very different 



tnup, or elite pan* over it In ailenro, aa being; toe lurig^alfiesnt to 
ehallenife criticism. That it will produce the ili^htect tiffiect upoii 
those who are nlriudv irutilirmLHi in their opinions on the mb^aet 
(havin); been trained op in the old n^iitinicr Hyctem}. w# do out at 
all nuppoie. They, of ooume, will continue lu the/ liave bcpiB, 
trustinif thot their HVHtem will continne to retain ita credit dnril^ 
"tbeir time;' and then — ftpf/« natu If <Mttgrl It is only the ririi^ 
u^enenitiun of nrchitectt who will adopt Mr. LomU'h her«ne»— lor 
iieresies they undoubtedly are at present, thniiith in lime the}* nay 
come to be considered nrthodoiy. A f^ood deal of arehiteeturu 
h(>lenHloxT, wo niny ri^niitrk. In Junt uiiw uhriwd: for Atr. Fergvnon 
ia t'l the fiill as ii^reni, or even a greater, Imreiie tliau Mr. LmAs. 

With respect to the publirAtion before us, what, it will b« aalce4, 
ic the pHrticuUr diHlrine or thoory in reitnrd to the Orders., whidi 
it eniineiuteu? In the (imt pliiee, then, ullhoogh a mere triflft, if 
conxidered aa a book, this treatl«e is evidently the renult of much 
and unprejudiced thinkinft on the subject; and not ita lenat merit 
is the «iiie«Tity or ptir[uii>e Ktiown in regard to communicating tn- 
itruetioR, bv eampletely cleuiiuK nwny idl that mystery nnd myvti- 
ficatlon witfi which the study bns hitherto been more or leaa en- 
cumbered, and (ibsmred, and made to nppear — intentionally, per- 
bap", tbouiib not laudably ■»— -tiK) r«rmidiib]e, or at any tWt &r 
too repulsively dry. to be .ippronched by any except thoas win 
apply to it profeasionally. f litherlo, architecture han been Mutfitd 
nnd l;inght only either nirrrly hiiloricjdly or merely teohnleallr. 
It* nature and privilei^eii a» « Finn Art — in wbirh'charaeter dl 
uu)(lit to be able to sympatbiite with, and appreciate il — faav«, 
initead of bein^ placed pniminently forHard, oeen nearly nver- 
looked,— at the moat, briclly nnd vnguely insisted upon in tbe 
atintniet, but neitlier intellJKeully explained, nor dwelt upon wilk 
real feeling. 

We du not pretend to say that Mr, Leeds's trealiae fully aupplin 
the dciiidenilum. IwcauHe, beinir strictly conlined to the Orden, It 
elucidnlea only Ihtir ''lenthetir prinnipU>s;" and notwithstanding 
that they are the basis of what may he called the (ceueral modem 
Eiiropenn style of the art, that xtyle includea many other elements 
of r-omp09>itii)n. As much lu in profecsed to be taufiliC. ia taii^t 
ably Hiol rntionnSly; so it». cleurly to explain, in the fimt place, the 
natural conatitntiim of the Order* as all bebtnifinif to oiio ireiMral 
antrm, and then considering thcni n* divided into three leading 
cl.aiMe', eueh of wbii:h includm xevernl varieties, — some of tbeai 
differioft very widely from each other, vet all having unrnvthii^ in 
common which at once mnrks them ai LelonKiiijc to thul particular 
claaa vr OnU-r, in contmdi«tinclion from either of the other two. 
Thia theory — act^ordioK to which the Koneric chnnscter of each 
clflM may be modllied ad infinitum — ndnrdN the architect a deirree 
of artiiitic freedom hitherto denied him. Whether sucb freedom 
will be wdconiod by ihiwt; who hove been reared up in alavery 10 
arbitrary mechanical rules, may be doubted; therefore, it ii «|]f 
to the rising gcoeriilinn of the profession that we cflii reanonably 
look for the adoption uf nmrr )i>icr,-il and artixtic priiiciplea. If 
ituidi principles — ihone adviicnli-d in i\Ir. Iiecds's treatise— can be 
shown to be erroneous their adojiiiou i^ of course to be dcpTt.'Cnt«d. 
Yet, before they nrc rejected, let them be impugned, nnd fairij 
<M>nvictwd of error, Other wiM% nit honch intemled to be eapreadw 
of contempt, silence may be niiiCDnittriird; and instend of its befng 
aupposed Ibnt the opinions bn>ut[ht forwtird by the nnthor of the 
proAcnt trentitc remain unopposed bei;aose nut worthy of beiiy 
replied to, it may be fancied thnt they are not ansiwered hecftue 
they are found uniuuwerable, 

"Arc our architccl* artists?" la the igueiition put bi- another of 
those who have spoken of Mr. LeedVa ircntiiie.* Ilijrhly as be rim^ 
m«iid.i the views cntcrtikincd, the reviewer is of o[jiniaii that they 
are too much in ndvnnce uf the pre^tent practice. " llnye not." he 
n»k«. "all the monstrosities of modern times nri^cinnted in at- 
tcmptinK to nvoid mure routine, and attnin the inerit uf oriffinnlity? 
,\nd whilst wo would rejiiioe iti secinK arcbitectural ireniua d»- 
velopioK itaelf in forms of beauty hitherto nnii|ipropriulcd, i^ there 
no danger of Mr. Leedf^'s advice lieiriK iictt-d upon too lilrriilly ?— 
There is." Ve», undoubtedly there is; but tu what dous the uh- 
jeetiun umount? 1» uulv niniiitnioin^ that hecnuie lilicrty may 
be abused and cuuvertcd by sunie into ]awle«» liccniiL*, we nnirbt to 
renounce freedom, as beinff fr.iut:bl with danirer? Therefore, lest 
>ome i^huntd ko iwirjiy. nil nrcliitrcts are tu be chiKKeil, and oom- 
pellcd to idod nbmx i'l the piith of routine already traced out for 
Iboni. 1 be reviewer's objection would have been a deciriive nnd 
unnnswerable one, ranid he hove shiiH n thnt the ill conse- 
ijuenccs to the art now apprchcndeil have invariably taken plnre 
whenever arcliitcct]" hnvi- been left free — *s wjis tlie c*isc in former 
tinieii, both ehMaicul nud niediaavai — to deoi^ii their iivn dolail. 

■ Tlw Edlobwgb News, or »n. IVlfa, im 
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■ad«x*fviM Attne invcntinn— in a irnnl, wpr« Dot bourn) Anva to 
praeedent. We du not find thai the fremlom then cnjuyed wa» 
abuB»d to »ny ■Ivmtiiit i>st(>tit, or prnilTictiv* of mimy monsirosi- 
tivM — unlt-iM coiit«nii>(iriiriM ri-ffardi'd mh muriKtmHitivs u-biil wu iiuw 
wlmir« a« the product i»nii of hit)>|iy a'nl fi-rtile imn^nuliun*. 

BefAT^ rejecting a>) dnri^rerouA the freeilnm clnimed fur arnhiteFtii 
by Mr. Ijcmt^v-aoiighl Ui Ui- rdnviiiL-eil that tht' syslvm ni>w foUowed 
effi'i'ttiallr ifiuvdi tw nxniuKt motiitniiiitii^K, tinil invnrialily utiKun'* 
to ti* edinwc that are "to the eredil i>f our iiutional l«fie." Aad 
until that cnn be fairly proved, we mti«t claim liberty — the liberty 
af doulitiii«(, if not w.tu«lly drnviiif; it. If we du not get mon- 
ntraciti^ MO ^et dulnotd and (iicJiitcrity,— 4!nrrf rt MtA reuuertable, 
bat mediocrity and dulneaa still. ^Ve do nut liiw. indeed, but wo 
Mint,— aod IriannfT >■ mnch the livelier empluyment of the two. 
Th* NatioDul OftUery. for inKtnneo, in the butt of nen-iipnper criti- 
riam, aod enable* it to Khow its s}trl|[htliiiriiK ; whi-rnHH thf poor 
Britiiib Museum lulls both new:i|ia{ier i-riticisin and critieii funt 
asleep. 

Tu ruturn to the reviewer ind the reviewed, Mr. Leeds'i advice 
in tn be interjireted ount ymtio nalis. By nn mesne dues it follow 
from wkat he urge«, that ilII nro bound tit ittrtv« to diK[iUy 
originality. .\ll, a« we cunn^ite. he meanM is, that th<>w wliii fee) 
Ihimweivn rnpablf of doing «>, Ktmuld not h? deterre<l either by 
fetir or by paltry nuiuruutr liunU; fnmi dnitig ei>. !4<>niethin)f is <>f 
course, ventured ; but the i'(niniBi' whit'h dario imi tii vi-ntun* 
anything, ur to rome forward unless itteiUF(>d bcfiire<hu.nd of >iuee«i», 
it Rul, in uurojiinioM at leiut, msnjr remoTes from covardire. We 
do not St all imai^uie Ibat then are many — at nity nie, nnt nt 
preaeiit. wbn could succesifully put into ptaelioe wtint .Mr. Leeda 
recomtnenda. Ttit, there aro nurely — perbapH it would l>e uonrer 
tiM mark to say, iiiKtenil of "nrrly!" iinnrtainli/ — some, npjible of 
avaUiii([ tbemwlves of the libi>rly held out to them. If no nlbM^ 
w© have our Harrys and oiii Cockerellm who, it mny In- pre*iimi>d, 
are drtijd. Mud as HiieJi, trustworthy. Tliiwe whu dii itiit ftvl tb« 
r«<|abiit« iinpukc nod cnnfidenre wilbin theniselve>i, muy l>e left to 
fo OD as heretufiirtf, ronflditig in rule* and iiilheriTig to routine. 

It ia not only n stale, but on unfair trlrk, M bring furward 
uutanoeK (if notoriuncly eKtrav.iffHnt caprices uw iir|runii.'<it fur re- 
MrRlninic an «ntim prnfeNKimi from any eierciiie of inventive 
fKCuily, test they ftlioiilil fall intoiitnihir (•iciwif*. .luM.ne fair would 
it be to condemn rules nltoirether. a* iiiudriBi, or worat* thxti iiM-leM, 
by referring to the niimeroin tasteless, insipid, and pnnuiic d»if(na 
that bnv« been nianufartDn-d arrrordiiig to rule, and may so far 
bs unimp«actiable.— -very r««pi^talile. but ntteriy worthlc-w. 

BiBidm, no one can mistake Mr. Leeth't meninng ko i>griigi»iiKly 
H to imaicinc that he adviten architects to put forth ra«)ily whatever 
crude fancie* nwy orcnr to them. On the contrary, he strongly 
iocokatet the neceiwity of leithetir study. In iLrrhicectiirai ilesi|in, 
decided innovations are nut to be adopted ligbtly. bi'in^rleft to 
Inketlii^ir chance for tucreHa or failure. It is for tlie iiulbon of 
ihein to study them thoroughly amd mature them, before they put 
ibcm forth to the world, — to consider and nvcooiiidcr them again 
and again. And if. aftrr such c onaideral ion and contemplation of 
hia idea in drawing or model, the architect is sati«Ri>d in lii» own 
uind that he haa accumpliNht^d bin nnrpoHC, and cnn account ra- 
ttonally for what be has done:, Imnlly will hn have pernetrnteil a 
maaalnmlg. Aftrr all, Coo, it is better to have to enOiirit Hime 
nonelruKiliirii, Iban tu be c^mdemned to enduie universal ina-dio. 
erity, and the wearisume rept'tilion of the same stale idea*. 

The present generation of arrhitecti', tmini-d-iip at they hare 
been tu depend entirely npon rulea and precedent, may nut be 
OBpabie of profiting by Uie more liberal views now prom ■■ located. 
Toeyaretobe pitied rather more than to he reproached. But 
let ua hope that their su<-ce«urs will be traineil-tip hetter— «o 
Iniiard-up that there will be no occasion fur the inviiliuii* iiurotion: 
"Are oor arcbitecta arti>Uf " 



n« Popular Atliu ; vUk Gtogrofhimt and Stati»iirtil Denfrip- 
tiatu. London: W'yld, IHty. 

Tti* work, which bin Uwo in progrrw of publication for the 
laot two j^cars, in now completed. It i» «« «lln» of large niB|)*, 
with (tattrticul lctt<T-pr<.« W Mr, Wyld, M.I'., and Mr. Hyde 
CUrke. betn^ the only work ot' the kind. It is not no complrtv mn 
it niitbt have b««u ; but still it ai more so than anv other, nnd in 
the latMt work of refer«nce on the »iilject» to which it relatea. 
AUIkOiigh it i4 nocetAiirily a compiUlion, there ii> much originality 
Ib it, end it aopopUes in t]i« rlieiipv>.t form wbich has yvt been 
ettampted what lioa been Uithvrto (Ciittered in nioiiy bMikK. It 
^vea a very full view of the Eu([liiJi empire and colouie*. Under 



the tillo of Ancient Britain, ii a new theorv of what hai e been 
called l>roidic moniimenla, in the nugi^eslioii that they are of 
Iberian origin. The ethnological cbaraetoriaties of tlid Knghsh 
atw more fully inie>ti|rated than has vet b«eo duu«, and u new 
light ta thrown on the hiitory of the An^lu-Saxon and otiicr Ger- 
mnnic nices. Tho .An({lo-Siixoiis, here called English and 8ue- 
viimii, arp (racod in several of thoir L'unn(H:tiotii>i, and a navel 
brandi uf hintory ia bud open by Uie identification of a Suvviaii 
race, which, under the name>i of ^'arini. Warinf^s, Rugians, and 
RiiM«ianis t(H>k part ia the iuviwioii and peopling uf Britain Mid 
Mnvoitia. Kince tlie identiScation uf the ^Itrdcj^ .^lana, and On^ 
liinaiK, no fact of e<|ual imjiiirtance in etbnulu'^y baa been at- 
tempt«il to be e^tahiiKlied. for the detail uf geu|frs|dii4>al, politi' 
cal, and commetrial stittixticK, the Popular Atlu« may ba advan- 
iMgeuunly cutiitiilted, and will not be kuou Hupertedcd, while it 
rives for three pounds a work what ba^ hitherto cunt twclro ur 
nfteon. It seems to be a fa«hiun now for M.f.'s to piodooe such 
boolcK. as bvforo they did pamphletK, and we have Mr. Mn4tmgur, 
Mr. \filaon. and .Mr. Wyld, slartini; in tbi* new linp. Vve bape 
the [iroduclinn of bigger bouke on pulitical subjects will be auoom- 
panied by better information. It i^ nrrtainly a proof of ]iro|[TViiB 
in political itiidieK, a> much a« ix tlie cJuw of hiKtoriaUL r«pre- 
u<nlt!d by Lord Malion, )Ir. MncauUy, and Lord Jubn Kuwell, 
and seems as if it would now be required that statesmen ohoulil 
know wimething of thrir bu^ineu. We thought it sam^thing 
foitiierly if parliajiieiit wan illuxtrated by jiuets and novelists. 



TiiK rutuMoruv or mri'aE ufo abt. 

An JIUtorimt laqulrg into Ik' Triif Principle* of Brautu i« Arl, 
mmv tnteiaUy viib r^frrnre l<t Architect utt By Jami.h FKur.i'Mon, 
EtOp Architect ; Antlior of " ,\ri Esvay on the Ancienl Topogrniihy 
of Jcrunuleai," " I'icturi^que lllustrnliuiui of AncwiH .\n^hiteG- 
tur« in llindotttau, Ac." Part the First. London; Longni&ni. 
18+9. 

Thv writer of thia book has set forth fully the grvat dlfficultiea 
he hns had to struggle with in drawing it up, and hav own>-<l in 
how iiiucli he Is wanting fur iln righllul nxrrution. There are evilw 
which still more beset the reviewer, for while Die reader looks for 
a cloKo examination, sound criticism, and a dt-uidiMl judgment, the 
reviewer find* thut much time i» rrti'iired, much knowledge, and 
deep and careful thinking, before he can fairly begin his t4i«lt. 
He L! led over a wide field of lennnng; he mnut strengthen his 
remembrance an tu much which has f«d«d from his mind; hti must 
bring back ngnin many things which ho had altogether furgotlen; 
he must learn much that is new. This mnit be alwaf-s Iiard work ; 
but much more so when time is not f;l*i''>> 'or tho render looks for 
anearly notice of Micb nwork. With munt bouks (hismay hvnuulily 
done; indeed, it is enough to H><e them, without reading, to know 
fthnt to SUV of them; they are knuckeil up for the market, made 
for n speedy sale, and their freithncM is all that needs to be asked 
hIioilI. B>it when u mnn spends a ncore, or two score years— a life, 
indi-ed. in muking his book ; when he brings to it nut handiwork, 
but thought — how, in a few huum, or few days, i« his boak to be 
grapjiled with. \U strength to be felt. ai»d Ita wvakniXKee to 
be found out and «et forth } Ftiich ii book, neverthelens, is that 
now before ua, tthtcli has takwi years in its acoampllshment, 
and fur whldi the writer hac guoe ihrungh the whole round of 
knowledge. 

Oiir rmdeis will like to know who the writer is, and happily wn 
can tetl ihem. from his own words. They look, perhapa, fora mem> 
ber of the InHtitute. with a fair ahare uf wealth, who has gone 
thnnigh hi* piioilagcjioated to Rome, ateamed to Athena, »ent in 
a ciiMipeiition design lor n poor school, and built a Tusi^an cotton- 
milt, and an KliiubctlKni wurklioiiM.\ Thit dues nut seem to hesarl 
and though Mr. Fer^uMon caILs liiniself xii arrhitect. we do nut 
know that he ever put nri n building. Fur the work he haa under- 
taken few men, he Bay.^ liave, either from education or the pnifev- 
sioiml pursuits of their life, been lens preparvd. From boyhood' 
he WB* declined to the detk. From school he pmowd to the count- ' 
ing4ioui«e. In eiirly life ho was kept m cloiiely to the desk as to 
have nu time tor society ; and hnving likewise no taste fur the 
eomraon HMusemcntHof his felluw-clerko, he unbent his mind by 
rending. Like most young t>cutchrnen, tlie ncience that charmed i 
him most was meCjiphysii;s ; but he read ltke^ri»e much on che» , 
mivtry and geoiugy— tried Irnrd to undenitand erystalograpby. and ' 
imiiled himself with prutrlema of mecbanica and astnmomy. " In 
khort," ho sayik, " 1 bought any book uti science my limiti'il means 
would allow, utid mure with reference to the price than ibe con- 
teuU." 
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The pffpct of ncnmhlmfr roadini; wm ronfiision <if riirw*, Tliw 
Mr. FrrinitiHin <iiiiin fixintt init. ami hp kcI himm-lf lu order auil 
nrranicr hinKUtnrauf Idiowlrdip'. Tlii> led liiiu to liU flnt »kelc)i 
uf ttiF I'luKnilicatlan of the ftrti and •cienre*. 

Prom tlic cunntJRf^-bouBC his vny took him Ut >ii iiidiini 
fftrtury in tlic Rwt: of all jiImcCi* in lli« world the one he 
thinks Ifiut «iiil«l for n niltivalioii of nny knowleilpe of the fine 
artiL lie Ihpii Wrnm? an nrtuiir "><' ix^tive jinrlnrr in n iariirnirr- 
canlilr ■r^tnhlUhni'Ciit. from the trammrlsof *tiii-li, innpin,- nf bvitj- 
eiiilraviiiir. Itr hiti nrxt-r bi-rn iiliti- to fre« liiitii>i-lf ; aiiil during tlte 
time thlt book wan in kaoil. Iiv wrote more about llie Hiatc uf the 
monrr-markrt. tndi^, KiiifHr, «ilk. and aurfa lik« artides. than hr 
■lid rntrardinir arcliitifturc, |>niiitintr. or •riTljitiire. The lost 
eitrhteen moiiilm Mr. Perftuwutn rnmplainii of aa itinrs of anxieix 
and diBtrem to ertty one connected with mcrroiitilc |jur«uit!i, nnd 
more rwpccinll^ to those connecled irith the Kost, aiid m having 
drawn liim«Hf into it» whirlpool. 

His nierrniitile inimuitH, he Inniciitu, have hhul him out from the 
best elius of intellectual or artioticimrlelv for years; and even his 
writini.'n hnvr not irivrn him that introiluction vliirh mi|iht have 
l>ern of iiM>. TlioH hr liti« hccn rot off from roiiiuel and advice in 
ft task of no mean wpi^hl ; nnd hf hnit not had all thai kelp from 
bosln which he woold so much hnve wUhed. lie ha*, ncvcrthc- 
leMi, niadr the moft of his time nnd means, and hiLS i>]K-iit uk iniii-U 
of his time latti^Hy in the *tiid}' of hii snhjert aa immt men have 
bmn able to do ; and to thin nc nut hear wttnesh fntni the fruitH. 

He hoa. moreover, had tlie i;ood fnniine to 8)hen<L thr l>c»t yfara 
of his life in thr KiLit : and in travelling hr hIwuj-k travrllrd fihme, 
irith onl)r one end in view, ThuM hr knn nren much of art, Hiid han 
had plenty of time to think over irhnt he saw, I'or moothb to- 
other iic Fived smaof; huildingH and the works of nrt they con- 
tained, and lonkcd oti ihcm lonp and steadfastly; followinfc, dcn 
to the chinel-niiirkN, the thought and hrnt of (he arlibt and the 
workman. Whaleier M-htHihnrn may think, this in no nioaii Inon- 
ing iu art ; and *uch a man Is more truly na artist than nine-tcntha 
of thoae who draw, carve, and build. 

Our readeni will reincniher thnt Mr. FcT(ni"»on ha« written uf 
Jate years, '* Illust rations of the llork-f'ntTriniileB of India," "An 
£wny on the .^tlcic^t Toijoprajihy of Jerusalem," and '" I'ictu- 
rcMue Illustration* of Anvirnt ,Arc.hi lecture in IlindoKtait." Tho 
work now before UB in of hi)^rr liearinp. The firrt |»«rt only la 

!iubli»bod; other two are to folluw, and onti in ready. This hf to 
i« on EMtcrn. Asiatic, Mahommedan, Hyxantini', Oothic, nnd 
Mexican art. The third part ia to hold wliot the writer ca]l» " ,-V 
iltatory of the Monkey Style» of Modern Kiirope, from the lime 
when men first bruan to coiiv ioKtead of thinhioK* t'H the present 
time, wh-en they have ceased to think, and can oulv copy," It 
will lie Heeu (hat there i* no wnverin^ im to the ovcrWarin^ evil 
of modern ail. The two lattrr tiaits will lie a* thiik an the firDl, 
which holda above five huadred lar^e octavo paj^ea, with many 
dniviiif». 

None of the conimtm wrilera or readers on art will be ready to 
believe, or pleased to hear, that the hctfinniiiK of n book <>n nrchi' 
tecture 1* a Ireotise on what Lord Bncon has uumrd J'liHoiwff/ila 
Prima. Vetnoit is; and there are few works of Ihlndav — not 
even thoae of Whew ell, Hersdiel, and UniUKham — ofalii^her 
]>liiliMnphl«al bearing, i^hnll «e ten where Mr. Fcr)Cu8Hoii haa 
thought it ri^ht to lead — shall we follow liuii round tho wide fields 
«f knowlvd^i*, afar from art — or »h«l] wc yon onrsrlve* up in whnt 
ia held to be ^Irictly architectura] f Uy liuintf the Latter, we &hall 
please th« mntis of our readers; by iloiii(£ Ihe former, »'e shtill 
awaken the niiger uf many, and meet with tho itpohtuKC of but 
few. We nlial] do the latter; fir^t, us wc think Mr. t'erffinsoM hait 
art a Moblo extiniple by writing a wttrk to he read auijl be thouKht 
about, and tln-rcfore ouK'ht to be upheld ; next, innwniieh an the 
i/ouritaJ ha4 heietrifoie dune the xnme thii>({ii that ho ban done, and 
«aid the same wordts and, an wc believe, has in Mime way drenyth- 
en-pd and cnicoura^d him in the ta«k he hnt fulfilled. VV> lielieve 
Mr. Fera^isHin to be right, and ourBelvr^to be rit;lit, and weoiijiiht 
not to loae thin opportonity of enfurcint; the truth. If ui' are 
merelr tobe flatterem of the crowd, to tell our reader* not whnti* 
tru«, hut what is jdeo^in); to them, we may «» well nt once cml ulT 
the arcl)i tec torn) portion«i of our ^^ottroo/, and leave ihom to the 
dry ehronielem of ii4>w«, and the namby-pamby pui*e of pubhahers 
of tours and illiixtrated Kuide^books, There i»iflinethinR of mort- 
weig^ht to be donit in ihoue Aicya, than C>*'infr details of stylM and 
'irderK. Wehuv^t to brin^nrt to life, and not to rMt till this is done. 
We are upheld by the trurt thnt the Jmirnaihaii already done somn 
fOod in uniieltlinft wron^ feeltnf^ and awakening right onca; and 
thia ia a good ground for going on. 

We may tay further, that we have often abowo that architectur* 
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and rnaineerinit have many c«mmon tic», nnd a wide hForinff no 
eiirli oUier — and in nothing more Ihiin in riifhl tmlniii/ nnd ednni* 
tion ; and therefore, whenever HiiylbiiiK of comniod inlerei>l coomm 
before us, we are bonnd to lay it before uur readeria of both fnt- 
fi-Hniiius, We havr inn mauv n'Mdent who lire not prarti sins mem- 
bers of either pnifeaoiun. We Hhalt tlicreforr folhiw Mr, ¥a- 
giisson throii(;houl. 

We must oi^'n we were never more struck than by the bc^n. 
n'nig of ihia work ; nnd »» unlike is it to what would he binhed for' 
in a bonk un art. niid whnl we hnve nlwavi' hnd frmn writer* on art. 
that «e rcttd irith the ercatest dintrust. TlieRreni liody of ihemara^— 
so wnntiiis in real iKirning, sonarrow in their mindh. and in thek^f 
s'mUt — «> little of Mrti»i«, anil iitill less of philosophers. thntw^H 
are ton rendy to think timt no other kind of writem have rver 
eivrn their time to hiffh nrl. The vrorld ii< to be forgiven for this; 
tor lhoi>e who cjill themselves artists have moiit of all forgnttea 
that Ariwotle, i'lato, ('icero. liacon, Burke, ntid Bnnigham, not 
to name many others of great name nnd Keeat mind, have writtoa 
more or less npon art nnd its principles. After hII. this ia what 
>Jiniild not he luric»tlen, that art as much belong to the kin^omof 
iihibisophy ah anythiue which in more roninmnly jiUnwed to be under 
ltd sway; and itisfn>iii havi tit; broken hiow. that art nliiiie has gui 
htirk. while o'erylhiiie else in ihcM.- dtivn hax gone forward, til) 
»pe»k with pride tind jiiy of H-hnl lins (iceu seen mid done Id 
du\>, with only one lihil— that we have dotie noujfht in art. 

\lr, l-'crguikson Irouts iirt u>. the offsprinif of mind — h» idiyaii 
expre«sioM or repreiientiition ; bearing in its shape, as do tJie chU 
dren of meiu tiio iniprciw of the youth or eld. the strength or 
weakness, the toberueas or riot, wliirh marked the pareiit nt the 
time of birth. Art e«iinot he uplndd by one man, oi by a «n>rr, 
nor can it he made in a day ; but the minds of nntiona, and tlw 
thouirlilB of yearn, vun iilone give it the breath of life, lie brings 
it into inimediute conneilion with thii irrent nncial syiitrm, and 
treats it ila under the Mime inllueticcA na nny other humnn iiitti> 
tutiun. Tiie wuy in whirJi Mr. Fergussun does ihin, and tlie >y» 
lem uf tihilimophy to whicJi it lenil»t him, nre in every way remark* 
able. They are another cummeut on the niifim of the times, which 
HI many new look iipun with wonder. TheHtrugKle aatoarl in but a 
«iutfle hght on a wide hiittle-licld, which, end nt it may, will not 
nink the heaui cilljor wny. Une side luiiy win, but many of its 
be«t men be »lnin by thutte whoae ilag ban lont the day. 'rliUB has 
it been before s-ith art — nay. the freedom of othera has been the 
eooteinpuriiry and signal of iCn own downfnll. In this day, ever)-* 
(hint; bIiowd uue of thoae epochs in history which rtand forth 
uU times fur good or for evil. It is not alone that war it> let loii 
that kincdoniii and common vcalthii are unsettled, the bounds 
the niiKhty taken away, uniL thiutc of the weak set wider olf ; but 
the iniiidof man iDeverywhere.andin everything nt work— driven on 
to some greiit and mighty end. If the wieltletH of jiolitical tbeo- 
rie* are emboldened by seeioit their way to power, how much mure 
are those w)iu luuk forward tu the appricntiun of the revourccs of 
Kcionce? It is n great Uimn to have driven the iteam-horM W 
tho Hteam-sliip faster — to hitve stretched afiir the toiiji^e of tbc 
telegmph — and to huve drown with the beams of the Min : but 
these are no more thiio the handset uf the inventor; the Srtt 
fruits, it i* true, but the earnest of greater beuriitic. If speed hu 
hnen got, it iaimly to hIivh us thnt niure limy be done. If we hare 
omde lightning our mr'!«enger, why not our carrier; if we bare 
brooglit the people of the wide .\tliiiitic nearer, why nut band !• 
hand, or rather, mouth tu mouth .* Stciim in a servant with a readr 
nnd a mighty arm ; but we know not yet that wc have c»lted IWta 
the greatest genii of the hidden world, 'i'be lamp may have been 
nibbed, and the uleani wreathed from the jar; we may kftrc 
workertof wonders before ua ; but Ihene are only nnioogthc low- 
li<stt of thiiso dumg the bidding of no Almighty Mutter. l~)ic aea* 
of the ring i<i nt our beck ; and yet ho is imly'imo of n nuniberlcM 
fellnwkbip. Tlip lield uf knowledge is known ti) he wide; there 
are thoao gone forth to search it: and uliateier uiuy he brought 
back, HO much are we on the *tretcl> I'ur Bomethtiig new, tmit 
nuliiing can rai^ our wonder. ^^M 

Kverythiug hetcikens a grojit action on mankind — greater tba!^| 
imything which haa h^n before, inasmuch aa the physical coodi- 
tiimit (p| time and spaco no lunger nnrrou the Acid to it* former 
hound*. Kiiropt* may have b<^en the field before; but now tlie 
wide world is open, and the blow Uricken at Paris h felt ia Poly- 
nenia or lIindo»tnn. It ia not that there is any settled way befai^^ 
u* ; it iii that we are ill at ease ns to thooe wc are now jti, Diri^^| 
content ha to (he past, mistruat aa to the future ; a reotlewi lonr^^ 
ing for Miiniethiiig better, without shaping what it is, mark the 
politician, the economiit, the socinlint, nnd the religionist. This, 
too, ia felt in tbe vorld of arL It bu not sprung up with t' 
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I Ftvndi Revolution, nnr Anrtt it tnke iti nim from thin ; it hef(»n 
■ hefbrv, aad h«i ]ong li«»n wurhing ; urtil r»voh)tiaii and rMCt'ion 
Kre amnnir iht phpnnmpna, not hinnnff <(■ <'ji»Kra, ivnr i» ito shnpe 
takvn frum om »Ar, 'I'he l*ii-N>vito, whn I«nns tnirnr>li Romr, nnd 
bbi foenta, who wouM nudi rurthm- from it^ ara knth under the 
Mn« sftell; thestme jreariiinr for ht|th9Pini>tive«. nnd for n l>i>t(*r 
ephvr? irf acliaii. it the iiifliienc« aperntinn with c«rh. 'Flip 
"Tim^v and tlm XortArm Sfnr mny be ii|i)MMinjr forir^ hrit th«T 
rMult in inipreuiax thpuimp diri-rlion on the public mind; hnt» 
■gree Ihjtt *hat now in, « wmttft ; Imth that sompttilnfr i« tti be 
ttoiw, thongb neither knoMft well vhit thiit ik. l.nnV xt nn: nui 
weanjwhere fitil latitfnrtion with ihc preM^iit. nr nriylhiim but 
ItMkinjt back to lirrecvi nr tho middle neei, or looLirijr on to n 
hereafter— mi *ty Hnd miit^npm * Th«n> Hre plentv ofpresrhprs 
■minit **; but Trr (.huw ua whnt lu do, nr unytliing whipJi if 
atinwB la wortlijruf adaption. 

There wm much tlic name «peniing in tha fiflocnth oenturv, the 
•ixtcciith, the seventeenth. Hiid thi- i-iehtcpnth ; but, nt »lraid]r 
aatd, never had the miiKiH of men •«» Hide ii ficjil whvrt>iiri Ki rtrive 
tuffcOter — ne^-er bvfiire wii« lh« whole woriil tto iiiorcd — never ho- 
fo*e did the lot of no many millinns tremble in the beam. Tlie 
M\ of tho itiimnn empire inn}- hM-e been felt by the triljOT who 
f*d their fiiH-kn onder the CireRt Mull of < hinn — frirni thu I'acilic 
In the AlUntio— fnnn the Icy Sea to the Meil iter ran eiin ; hniulredt 
of tribe« mny have Hhi(l4>(l their homeK. and whole rmtioni* miiy 
haT<! been bmiif^ht upim the wtHire vf hinturT : but llii*, the event* 
uf which e»erin»ed the sreutett pliriiCHl infliienrt-, will iriiono pii- 
rallel to th&t whirh n«w loom* before ua — nay, has ulreiiily »et in, 
in might y outlinet. The itreiit French UeVolultDn did'nuthin^ 
like tbU will do. b«c«tise thot vmn luirrower in il4 henrinipi. 

EmIi. hiiwevrr, it ii part of tlie sum* »y*ieni of prnirrrM— «iirh 
■ iei|urnce of thine u-liirh wrnt before — ^ihi*. too, of the other* ; 
but each ha* itHouii likeneiw, ii< well no that of itt fnthen — each 
haa lind it* own philn*np)iy. Tliut of the InM rentiiry. «■* nuid by 
Jlr. FerKn»un, thoiiKh brsinnine in the tndurtivit philuMipby of 
Il«can, w*6 ilividcil intii two iinrrow Mhooli>. The He<-tiiriiin jmrly 
fousht nut fur truth, hiil for the snfety of what they thon};ht to 
be tbv ilocmaa of their »ybleiii. Ilenre, brinic often wnuip. llicy 
wer« vften bvatvn by their foenien. The*e, acniii, had wt up a 
»y>tem, in whi<^fa thsy not only threw over all the nertarian view* 
of th* olhen on rclitcion. hut left out n-lieion Mlto(;etlter. They, 
loo, did not fi|;ht f<ir truth, hut to »et imide rrlicinn, and to «p- 
hokJ a ayiteip of morpholotn-. in whiclt the proetit win evolreil, 
by A »ftrip» .if reKulnr chiingri!,. from the mdeat elenienisi. Ktthmit 
any interfi'rcnce uf deBiKu. A «<-hi'Tnc wns mnde nnt for nature or 
rrealion, on whnt were »upp(i»eil tho niniplesl iihihwphical prin- 
Hplea, add iiatorv "»» uever to W thoufchi to wander from them. 
Ka«)i Hida was alwaya wiuning:, but tho other never thought ilaelf 
h«atcn. 

With the*e two arhooU we have ntUI to deal : but then- i» noir a 
third, <ahieli i( likely Co e^errise Krent tnAu'Ciicc. na partirularly 
HpiV tinting the |>b«Domeni> of thr epoch ; more material In its 
bearing Barrover in its Hyuipiitliies, Ifm Nvnunetncnl in its com- 

Ksltion— and yM of higher nim. U'l.c«t-1, Her»vhpl, H'hiilrly, 
iehard, Babbage. and Ilrouiirlinm, miiy be lookvil upon ii* hn< in|i 
led th« way to what hm rr.ullcii in Ihi* new firm, but williuiil 
■KManent and without ileMKn ; while »• yet no preiit tciurher hii* 
ifnuiifrup tu itive a iinmo t<> the new aection. It" twicliinjft ure 
miMt la be found in the premif Knglnnd and the r'liitcJ Slate*; 
and, therefore, they have already exerdned a powerful htitMlent 
tm j pfe talon on Ilw- puMie. The newipapcr writer of thi* rontury 
wtil perhaps fullii the tiiak of the encyHopwiiikt of th« litxt — nnd, 
BMumlly, with much frreater niiKht. The TiniM, willi no definite 
ead, hiu pcrbapH, alone, nlresdy done more tit rev<tIutioni«e th« 
nineleenth century than all the enryelupFdiBta of France and Ger- 
siany did for the eighteenth. 

To lho«e nceuaUmed to rail at the niii^-toenth cenHiry, nnd par- 
Ik'ularly the ayttcmatiff aupporter* of the m.orpholofricjd oehool, 
Ruthin^f will (livevliler vcope than thin philoHuuhy, without agree- 
ment in il" t«.-ai-hen» or its teiiehififro ; no rerlatnty of aim, or far- 
•ceilll ubjert — nay, not the wrne rilnect, tt U piitrhwnrk, ponfes- 
•etUy. to tuit an pnii>r|{i*ncy, mniJi-fiir itti dav, Heknuu'leil|red to bo 
periahable. and etperted tii h« itestroyed. (ts ^mii point of dU- 
linrtton d<>^ not aeem Lo be open tu these iepri>nrht*>' ; but there in 
little el*e but what i>. Kv makiU)!: theology and rali^iun iin euuen- 
lial part of thit pliilwuijiliy, its i'»tane« give a grejiter field for 
it* aupport ; for thou|[h ihvy eaiumt Katiufy the wrl.arinn, who 
wkhe> ni» ■«:( only, they enlitl men of all forms of womhij); and 
\h* wmlou* I'rote^tuul may an roiiHMlently enrol himvelf, ua tlie 
Jew ur till' Mahotnmedan. The ndoptiim of thia principle fa, in 
reality, the bey tu the apparent incuiuUtendeM. The object of 




THE CIVIL EVCINEER AVD AllCniTRCrS JOtTRNAL. 



the inquirer is not Ut allribuie a Kectnrinn nr morphological ma- 
tivv, liut to aeek for the (•videnocKof dcKt^pi, and esamine iin tend- 
eiieiea,l>clie¥in(;1)iat noUiinfC has been ilono withnnt an obje^'t and 
an aim. Hence the apparent ronservative tendency, mi far »» oon- 
rernv what already exitita — hence the revolutionary tendency, if 
we may mi Itwin it, a« to the future. A man i* to be found like 
Mr. ForgiUHon or the whten of the Tinifg, denouncing Niculevtlc 
one mument, and the next nppiudinp lo the etivtviiee of the dia- 
tJnrliunii of rich uml poor, hii:h and tow. wn eatabliafaed tnxl%. 
There ift, neverlbelesK. nothinjr incoribtiitent inthiaor anch a lya- 
tem, though hv the murpholnjfintft it will lie denied to be philwHi- 
tihic.il. Mr. ('erirumui ciumot avoid ((ivgiiK a note to attack Li- 
lierly, Pjiiu.-ility. and Fraternity ; and the'/'iuM-jr has Ikaffled many of 
ila re.tdeni by following anch a courHe fur months. Tlie morpbolu- 
in*t« believe that ererythin/ in natiirt' i» re^nlar and (yiitemalir : 
the other*, that thiH reirnlnrity anil nyiiieni are (("verned by Lawa 
tnurh more r»iiipli«nted than thuHetlieuarrowcupucily of the mor- 
pholiigiHta hnk aHHit.Tied. 

it m but nniitiier dnvrlopment of thia prinrijilrto find the alrwug 
lUfTOiinent of the new ocliuul in Anglo-SiLsonlam. In the meMan 
of President I'olk, in the leaders of the Tiwm or the Chrankte, Ul 
the ''True Principle* of Beauty in Art" of Mr. Frr|;uMon, 
nnd with Mr. Ilycle Clnrke, in the *' Foiiular .\tla>," Aag\o- 
Siiiiinii'in Ix the key or ruekuo note. Thia I* aure to hrtnic down 
severe critU'iani. nnd tn iiroroke no gentle feeling, for it aatoura 
moHE Atrongly of illilirmliiy. an «uc]i muttera havenithcrtubeen un- 
drr^Iond. .\ii rcrlainly ns nuirpholvgintu huve had their I'hirf teat 
in Franri^ and Cerutaiiy, Mt ntu^l the othem he lurrowed to 
Kiielund and the L'nited SinleM ; for it i» not likely th<tt nthent 
will t;tkc up n system whii-h nrgiien an infrrianty of nature and 
dmtiny in tbrir racci. It M-rmii tntial decidedly "lu ki'^' up to 
party wimt was meant for mankind." The ground upon which it 
IS done in thi» : the Kngliah hnvv, from a hmidfiil of mvn in a nook 
of Jutlnnil, becoiiie auiiuhty pvupl« — thedwcUcRiin the arbualtrr 
of HritHiii, in North .\Hieri('», and in AuBtmlia. uiut the holilrm of 
the ^reutv^t kingdom. The design has been that they sliould do 
thin, und they ore doing it^-eryo,tl]cy arc tu do thia until mme new 
luw i> put npim thcin.* 

It muitt, liuwevcr. be aaid for the Anglo-Saxuitiata ur KiiglitihiBta, 
thnt many holdout that other rtti'ca cuu be brought up to their 
model uf perfcf^tion. Thu Timet it ulwiiy* inculcating tliiK for thu 
behoof "1 the Crlt-s tlioiigb w« are not nure but »«me of the 
other* teach thai it ii the de-tiny of wIihI tliej' call the iufvriur 
rnt?^ to die off before tho mipi-riDr iiittuvnre of tlie olliora. 

We cannot help rrmiirking that thi« En^liidiism come* with aiti- 
f^ulnr !iit;iiilicat)ry in the present day. A war of raoea baa been 
prnrhiimeil — the mighty ItFilian people, the gmat Teutah or Uer- 
maiiii; jicojile, the Scatidinaviiin hive, and I'aniilavonla have *et up 
thuir lliigs : other* are lo follow. What i< tlie deatiny uf Eng- 
lishism } 

Ulr. FergiiFouin bringn thiu dogma to hear to illu«tmt« the pro- 
(perU of art in lingliind. He reliei on the cnpaaty of our people 
in the former time and in the preHi^nt time, to attain diatindiou in 
the nrU ; if there were but the will to do ao, or the right way be 
M't about. 

The newNfhdoI hairing once brou^'bt muraU and n-ligion vithia 
the pfile uf philosophy, are fur upplyinf; them everywhere ; in poti- 
tit'R, ill arl — nay, in meclmuirji. I'dey wigh to give e»rneelne«» to 
ovnn tlio liiweut u'ulk »f llfi*. On every hraiurh of iwience aiid of 
nrt, tbe*e vtewa are brouglil to bear; and it ii» by the praclicat dn- 
veUipment of them that a Krliemu iif philosophy in worked out, 
really dilTprt'iit fmin thiwe uhich have been before laid down. 
Adopting I'Ucu, .Aristotle, Bacon, and Newton, and yet oHen ra- 
jecliiig each ; leurning from Ueniham, La I'luce, C'uvier, and Lyell, 
without ngieeiiig with tlieni - a new monument is being heaped up, 
for which Uie uurknien labour with earnwtnna, suBh aa ban never 
beture been autpuiHetl. and fur which eiicblays down bia contribu- 
tion without any regard In it> ultininte thape. 

The only acknowledged end is to ito good to twciety — to carrTt 
out the priiurewite tendeni'ieii of the hnniaii ra4'e, whirh the mora\ 
phologida likewide hold: but there is no acknowledged way of 
doiiiit thiifc Mr. Fergmuwin. in reference to re-modelling art, aayt 
(|i. 161), "It may be asked, if I pntpune to throw over nil preofr* 
dent, and tu abandon at ouce all (irei-ian pillars and liothn,' pinna- 
cles, uid all the clna^iiral nnd mediuval detaili which now make 
up the slock in Ir^dc »f an architetrt. what would 1 propuae Ui 
Hiiliotitutc in their place? The aunwcr in a simple, though acarody 

* rr'^ui|i4 #« I'UiLltl tu »«r KiiirJihtfltqj. nut Auflii^b«i<riiUDi, wxatHu% i« wtf^r Qt 
IlKHwrlitit Til* " PupiiMr lUu." uhich )• u Diucb wrIltM undir 1)1* n*ia ln>(>in^ 
tlon u III! "Tnic PilniMci ut llniitt." itl'n ■ 'ull il*Titituinen( tt EiiflMiitm In all 
lU lv«jlnfi. iliuktlUflnv imI m^nu'ailfilry. miHI of whkti [■ au ttt ttutu llH TOmiDUa 
■l4Ua*tiii ol hUtorkal Tult. tfial tl iau*( ItMl I* luuch i^volrvrtrai. 
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3ii«(tKfiirti>i7-r»np, fli it it nmvly — Milnnot know.' Hut if anj-on* 
rvdM'ls I tiiuoitfiit, he will wo Umt it i* int|>u«tble I or Kiiy une 
tlae c«utd kiiuw, withoul, at leant, llip ifirt of propliecjr; for the 
vrry «mpnc« «f prni;rp«« it. its priicf>w)iin UitaHx somrthing «« in 
not now M0 ; wttl llir loatrnn- of itirpnlii<n iin. finding uut whmt wtt 
do not know, antl whst ruiild iiitt b«fuiw be knoKD." Tlili )■ 
honfot: whpthfr it is utUfactor}-. we leave olhen tu jud(!«. 

H.-iviii^ mm Khnvn the relevance of Mr. KergmoHin'it bwtk tii 
tlie Khoul (if p)ii)iMO[iliy to which it reUteK, we *b»ll priwrml tii 
eKatnine it hy itiielf; ubirb we oiiitit lunily (In Ut the i:iti«racti«n 
»f iwr re«drrii until ve Imd made them fiifBciently nrquainteil 
witli tli« ]HMitinii and viewx vt the author; for olhiTwiKe, ve 
•liould be under tbe auKpiriMti of cTiliriKinK a detail, whirh ii> iire- 
Icvint to the wdiemt of our irorl: or tlie wiHlie* of our rendeni. 

Mr. Pitr([u«MR bvginn by coniiderin;; the pro^trew uf mankind, 
and llie Miatr of thin rotnitry, xo far ax vice and virtue are oin- 
ceined; ami the coiiBtiliitioii of Midely hi jifTe^ted thereby. He 
ain«'r1» thnt there iit no physical nor mentnl eqimlity betveen men, 
biit that tlii-re i* a perfect noiitmi equality of all conditioni uf 
nianhind, as far km the puiri-r of attnlninic hnnpiiiew in ronrernird 
(p. V) lie looKi u])oii "xlt utaien iif tiM-iety, from ibe tneieiit tinr- 
barinDi to the biK)ieit civillsntkrn. at, liRviiijr iisadTniiln^s and di»- 
aAlraatiqceM, ita virliiet nnit its viires. nni) thiit. iii fnct, thrrr ix itii 
aataraladvanCAfce pimowd Uy mie tivrr the nlber; iii all, vice lUjca 
Kid nust rxiHt, — in all, virtue \* atltiinahle by thotie who teek it; 
thwv b no itntc in nliich it i* not in mnnV power to impruve lii» 
condition: nunt- in whii'h a nrglrrt of whiit in riKht ninv nut 
render hLs uotiition irrlolerHble." He renarilR evil an Inevitable hii.i1 
newaMir)r, but that tlicre ia a full power of improvement. ThiH 
leadata the^tie^tion, "What arc we todo torxtnu't nil tbc pn<ui- 
Iile KtHxl out of our pn-sent ronditiim .-" Mr, Kcrifinuoirii ntinwer 
is. "Cultivate tliex-iencmaml theurts; no purer fnitb — no real iniil 

Iiennnnciit fcood can be cfTcc ted, except from en improvenipiit in 
tnowledtre; no lii)iher or more elernted lone c«n be pvcn on the 
all-iniportiint nul^ef^tn «f mornis or Teli|[ii>ii, r\re|it by impartiiitf a 
higher decree of reltnenieitt, and a belter Hppreri&lluii of the 
purely beautiful to the public mind. Tliio last ih — or at lea^l. 
nhnnlil bl^— thr true nii»i(iii nf art; and were nrt lo ciiHivntrtl iiiliI 
baaed on knowledge, <te ihuiild huie bivber iiinia ami nobler ptir- 
p<Mc8 than wc now have, and we miiiiil be !^tnigf:3iiii; forward 
towarda the Divinity, instead uf grovelling in error, m we are now 
doinif," 

In our present cuiidition.tke writer rmmiderH ua aaa meremoney- 
makioKi PB''>'«r-M3cumuUtlni; people — uDdlgniHed by hiKber pur- 
ouiki. I* WD rvmain »o, the fiite nf Rome must be our's. He 
poinlHout the mmii of tdle wenltli, KCckintc and (iudini; itii only 
i;rBlification in frivolity or aenBimliiy ; and a still inure powerful 
maM uf wwit and nii*ery fenterinK At ibe base, and preying on the 
vilab uf Mxriety. It in upon llic heFiithy mnxn thnt he relic« fur 
redemption iii llie future. 

I*he0vil which Mr. Fercrui^on pointa out ait the nio«t jirumineiit 
■», not that u^uiillymrlected, but wliich ought tube. "^\'hnt is meet 
wanted, m>tb be, i* a better Ktyle of vdui-i:itiun fur the upper 
da-ioeii. It ia iu tliem tbul the K'eat diiiiger tu m)ci«ty existn. 
and from them the einniplc must come, thiit will elevnte the tont^ 
nf atwicty." Tbin i» moot trur,Hnd eo it whnt folltiww. ".At present 
we liuve uut,ati upper cluss viipnblc of conceivini; or cr«Htiii)i, and 
vouee(iuGntly, no lower cUb» tmiueil merely tu execute; but nrt 
rc«t6 kolf wny on u ctau combining botli attributes, and nho prac- 
tice it nnly for it* muney-value «s a trndc, thiuking and executing 
theiRaelv«ti"(p. 0.) 

Thetyitcni vf uducatiuu Kivcn to the higher clasae^ the n riler 
eonriders pnrticulnrly to blame; but we think bo docs not suQi- 
ricntly weiRh the inJluciicc of tireek and Latin grommnr. They 
may furm ''a dixttuleful and treadmill Kyntem,' but Uiu»c very 
properties eonxtilulo llieir etHeotiul worth in edvcotioii, no & cou' 
vcnient mode of training. Their use, hoMevei. ife one thing, and 
their abuKe anuther; nnd it wo\ild be n» wrong to throw- tliem 
•aide, aa it i» now l» take tliem up a« n pnmicea. It \» nu leu a 
mistake til le«eb the wixing Ibiiigs ut the Hron* tiniej in buyhuud, 
rtrict tcchnicnl training ttrengtbcm the mind, and notliing can 
be more fntal than ui-eitnaiiig the imnginntion or the ten>>on. In 
m«iib<ivd, it id a% great a waste to train the lower fneullio and 
nevtect the higher. While we would strongly uphold what are 
eaUed the olmiii^i in the lower trhools *<• would «* keep ibem 
down in the hi|cber >.t-li'Kd>', uiid give tliu time nuw dev(jted to 
them to the rniLtliKmetieiilanil praeticnl aciences; to natural h into ry, 
tbr fine urfii, lileruturr, and politicjd science. "Utel'ul knowle^lge 
might be brouglit into our univerniti^ii with gi'od, inktend of being 
part of the cram of boyii aud iprU' bvarding-ttcliutfLi knd mecliauica 
uatituUtiiiJi. 
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Inrtiiniuir to the imnortaiit auliject of rlantltcntion In hia in* 
Irutluelion, the u riter allude* to the failurti of tlaeon iu the elM> 
Htticntinn which be hnn net forth in hi* Ireatiw "L>e Atifnn«ntn 
Hrientiiinim" (p. 17.)and weagreewith him that it waanot betaiua* 
Nrience wat not enoufrh aiUanfeil.'but becjiune.tbouuh Bxetin'fc great 
merit mh« hi* contempt fur the philosophy of the (ireekH, he rouM 
not thniw off, in mental science a» in iibyMCJ*l<u-iencv, the dominioB 
of Aristotle. To late lyttfiti* of clai'iJIicjilion Httiu'iieK ibe «ril. 
that ihny want to chaiu down creiition to lines and tuiuarm aad 
circloH, which have no jihice there. To Whewell. Mr. rergiiflmD 
makea the objection of llelleuiiim, and he candidly proptiwa 
uf hi* own SIX an outline to be filled up. 

The ttrxt step taken by Mr. Feivnwon la the division Into t 
great natural ctaues of arienceit iind of arlti; the fonnrr beiti|r 
knowledge of all that rrenlion diH-n without nian'o int«rveutiiiii;_ 
the Intter. a knowleiiHe of all thtiae mudificationa whieli mati wurka 
on iiature'i pruduetiun*. 

Mr. l''erguti«on. like most nf bis school, and sf oppmrd to tl»e mar- 
nholo^iKta and ■cetarians, hasngTeatdialike to mriiiphyniriunL aitil 
he >«y« that the niii>tnke of fnrmer cliiujliers )mit been classifying 
Hceunling to some inetupbvsical tdeii of how it Ih pemnved anil 
Icanicd liy mnn [p. ^.) He H»»ertt thut the rundnnientnl Idea t4 
a HciecKe n il» totJil i ndepeiideiire of man, either directly or indi- 
rectly, nnd innt.tnce* bulniiy. "If mnn had never been, or were to- 
morrow blulted-out fnuu crenlioii, wuuld not the forrMx remain, 
and the 'Hniall tluwer lay its fiiiry gem beneath the Khadi'W of the 
ginnt tree?' \f*«iild not every notiirnl produi'lion of the vegrt«bte 
kingduui, am) every pbenuuieniin, remaiii identically the aame, 
whether man observed them or not^ All that man randoista 
oh$«rvD and try to undrr»tnnd; but he cnnnoC niter une jot or 
tittle." 

If we Hnperinducen rhaiue in the natural appearance of pUntiv 
nnd increaoe theeUe of their roots or Jtowers. this belongs to tha 
province of the art* — agriculture, horticulture, or florivulture. 

This Heemv lo im a giuid dinlirictivji, hut Mr. Fcrruason has not 
supported It *ii fully Ha he might liuve done. Hud he done •» 
rightly, he would have saved himHelf from rcprcscuting the divi- 
niou lit' labour and progreo^ as the emblems of mind in distin- 
guinhing uinu fnim other rliiwii'v uf orgiinised beiiiga (p, Qi.^ The 
great dintiuelion in the tuibiirditiute creative power, or voluntary 
power of modifying (he forms of ercntion. No other animal Iim 
thi* poH-iT ur eicr€i»i-i! it. »nd it in the true mejum of prugma, 
Thit acknowliMgmeut of thie power nt once eBi«blisliea the 

iu»<lice uf Mr. Fer;;uK'4i>n'K two grent divliiion!^ — phyBics^or aknow- 
edge uf nature; anthropies, ur a knowledge of noture an modified 
by man. 

Before tlit^ne, he plncen thime nciencea wluck are unireraal 
their relution, and conrerii equally phyitica and anthiopics. Tbi 
lie name* I'nivcnwl Sciencen. 

The I.'niver.tul Srieiicrs (,.'\) arit rlu-'wilicd into Theology or 
knowledge of (iud, iiud Siiniatology or a knowledge of the laws 
relating to bodies. Here id u ningulnr dcfuct; for our writer has 

K'veii no pruprr pluce tu bis own Hciruccs of lliulogy, Ontology. naA 
iiychiilogy, whidi in»y lie nnmed I'ucumiitobiiry. lli« clawtlie*- 
Ituii of Suniatulogy \e not carried uut on his oh u priociplei. If 
termed I'ucmulogy, it then includes the whole range of creation. 
Atoms or particlvM are conniilered nx in rpacr, under the relatiuna 
uf n^iubcT tiuAfurvii anil in linit; iiniler t}iO!>e uf rait and nfoftM 
(p. 35.) I'otmology indudcec iherefui-e. L'liiveraal Mathematics 
Diid Mechanics in their rclntione of iirithmctic and algebra; 
geometry and annly^i*; »laticK and dynaniii:*. It miiy, however, be 
uuestiuneil, wlietlier there is such a cunditiun an rest iu nature 
(p. 3<S) -, anil what lA called statics, reuUy coniiiderM a point or vait 
in motion (p. .'J7); dynnniirs, continued motion. Arithmetic and 
geometry, when co»*idvred in relation tu numbers and bodies in 
inutiuu, ur ii.s here culled in tlio cuuditjun of lime, belong to a 
bigbcr riuige of science than when limited to liied numbers and 
furmi. So far as numberK. rei>(, nnd motion, iiro concerned, tticat 
munt npply to what we have cult^d Pneumatulogy; the law* of 
u'hk'h nave been little inveeiiguted (p. U<j.) Th« iippUcatiun vf 
niathemutics and mechauicH to L-reation. cunHtitutes the applied 
«ciencc!t under head (A), us optica, pcrhpcclive, hydrostaticii, hydru- 
dvnoniics eU'Clro-sliLtirit. untl dyiiamios &c.; some of which, Mr. 
tergu^uii ban arianged nuiuiig the pure »i.'ieiivvi>. The force* t^" 
cried hy vrgct-ablc or tiniDial life, tlio combined inllueuce uf vi 
dyniimic» oiid ubynirnl dynnui ii.'o, iiud the combination of thetie ag 
with mental ivTcirt, call for a systematic study which they havttj 
uut yel received. So hmg n.* our mntbcmAtica nod tut^cbnuic* 
tbooe of i»ht(er "nly, tlie hij|;beiit br4>ni*hcM uf their appliciiti 
remain uhtourhed, and the political sciences muKt be urhitrary 
tk«ir priiicipUit and details, 'lliat a |[reat deal is to ba 
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ilonr, in fthn«n hy the pmereM trhich has been mnde in vitnl 
(tatUtic: hilt what is to W doiip, tnuKt be dt>n« imluctirely. 
Taktujr iht* opFratiiinof morNl lawn aK an fz«iii[il(', il i> quite im 
ntrnpetent to |fiv« t)ie ittatiotU-a of the eriU whicli iixv« foUnwed 
aa tbrir infrBctlon. ui H U to chrnnicle tli« rrmilt of phfrMcal 
diiMSMp. Wv itinv Hketch uiit gpn^a) Uwh, but ihp mvn of the 
pmwnt ave tviiuirn tliv rviilt-nrr of fttctH. HiTe we ma}' point 
Quttliattne movptiienik «r tlyiianiiM uf pbenomena or eventi of 
vbftt Wfacvdl callt rttiantTvphit Inw*, have nevi^r bcrii carefiiUf 
cwHidered. The dnrtrine nf pmbabilitipK iit an Fm|tirir mndt* 
of eampiriK the iiirvKtlifnlioii of factii. mid the fnnnclatiuji of 
a new tcienre is to be Uiil by gntberin^ toifether, recordinK 
and inrritigiitine^. the phenomt-na known to ui; the orbit* and 
and formn of \\iv pInnHs nnd rcnii-tii, thfir revoliitionn ; the Tit^rimlti 
of earth qiiAkM, ti>lfanoe«, meicum, otwlnc Htoniia, hurrw-aiK's, 
famines, pla^ra: the fomi« of crjrtitallisatioii; the af^grefration of 
alnnn*: tbr rutaKtrophesHTrctin^hiirnnn. ntiimal. Hnd vrm-iahleliff. 
Whntevfr liin bfc-ii ilnnr in thin, bn* bn-ij hy Inxintt down mt-rnllrd 
regular L-ircles. elliii«m,and liiiwi.iiiid by tnkiti); nieKHivliich are noi 
ivco^inrd in cTeatton. Mr. Ferg'UMon hai shown (p. 'Ja. SA, OS), 
tiiat therr raimt be a tniich hieher nfilhmctic nnd ei^ntftry thnn 
that we Dov jifi!>srH; and it ii luilv \iy the Wlief timt w<r r-annirt. 
attain them, that we debar iiiir>elven from their ai-'quiHition. If 
we riCMmine the hiitory of niDthemni icsi, we shnll find it » higher 
brvnche* fcavr all been coii«e([urnl on the iidvntiremenl of the 
iM.-ieiU'«ti of iilnervntion, A diircivt-ry in astrimiimy, in optivH, or in 
elaetro-macneiii^n), drives the niHlhematictan tu more advanced 
and ■ more elahorate tyirtem uf ejiirlbiiolinn. Had Oaltleo and 
Ke|iler uever obrrrved, the need »f a M'liti-in uf fluxi«iiH or a 
r^ritluit eoiild scarcely have been fell, l'ni|ire»s in the ohnerva- 
tiona we have eaunterated. may ihuft he the initiative to an adranoe 
ia tnatliemalii-K and nieeh»mc<v beyond that nhich Nrwton mikde wn 
thutte who wrnl heforr him. At prrnrnt. fiurtn nri^ nttenipted to Ire 
eiplaiued by mietive as it ih, or rather, wait; not tu iiiduri^ the 
MJenos B« Nekton did, so as la lend the way to furthrr f«cle. 
So little, indeed, in the temhin^ of Baron rempinhrrrd, iir the 
rjUIBftU of Newton undrnit»iid. that the few attrmptn nbirh have 
been made to fuUuw in his path (uitliy Mr. Ilerajtath. f»r iii»taiire), 
have bcvn decried — oat nn their own merits hut m- acts uf heie»y 
and trenKiTi apiinKt time-honinirrd dmtrinev. What hnv been 
t«u|icbt befiirv niny bv true; but thnt ii> ijt> reanm for nut leairninK' 
more. Mr. l-'eriruttM>n sayii (p. SS) ''In nothing ia man's con ceil 
more painfully aji[iiirent than in his dread li.*i*t he idioiild knuw too 
mueb. and thii» Jcurn to dcopisc tliu Peity; his fear, letil the ^ery 
limited iipac« and time he ran icranii alivuld equal or aurpaaa 
infinity or eternity; or, that the !<mall niodiciiin of knowlrdiffl 
which, from his formation, ho ran ever hope to attain, ahwuld 
exceed umniMlntce." 

In defining Si>mMtidiiKyi Mr. FeriruBHiin conHiders the arranire- 
ment al atoms, and Htates his belief that "all the observed plie- 
niiinena niiiitit ho represented by ^omc nith hyjn'lhtticol assump- 
tion, ax that all upam \» filled «i(li deliiiitv tiloniti in a iieutritl 
■l»te, and, cvns«<iiieiitly, ijm|)precJabIe by us, either dirwtly or in- 
directly i but that thene, at the ii&nie lime, mriy exist in twoDtate*, 
wbich, for want of better termi;, may be called iJe(t"li»'e and 
p«nfiti«e atatev, or mnlv and fcrneie (tv I'U'rroii' a Buinewlmt distant 
■trialoffy). ThewJ may combine with one another — not like with 
tike, hut with their i>|>|iui-iteH. in ecrtain dclimtc pniportionR. 
That thenc combined atoms or pwticles njruin eombined, »e(;i>R!- 
tw the Mune law, furm chrmicaL at<im>>i and those lart combined 
ia c«rt«in proportioius wtridi we know, fonn the aenMiMe matter 
of thii clobe. " I taiimit help thinking," lutyii the writer, ''there 
woatd be considerable advantage in rcpre*entin({ our cheniie-al 
philosophy aerurding to thix 'implc theory j and 1 know it can 
be done." So far a* our inreBtitfatiyri" on the ntomie prtiportioiw 
have (T^ne, ne are inclined to the Initer opinion, 'rljia view of 
•nU^niet principles or force* h«« been often put forward; it will 
be found in the woiksof Mr. Rooke, of Akehead, and lart, by Mr. 
lU'de t'larke. in the Pooular Allaa, already n«nied, under the head 
of I'heooinena of the Univeroe, wherA it ia extended by the a*- 
•ertioB that this nntagonife-m ia exerted in every pl>en»m«n«n and 
operation, prevrntinfr the repetition of the ftamr movements or 
fnma. "Thepathavf the planelsare inirTepilnr-ahapedelJip*?., 
because, s^-'cvrdini; to phyaival law*, they ennnot be circular, lor in 
nature a circle or a right line i* not foond, nor ia the wime shape 
ever gt>ne ovrr of.'ii'ii ""hicb would be oo if • perfeict figure were 
fonnMl. In nature, there is always a cantect between the opem- 
ttvna of e-entrieitv »nd ercentrieity." It in thia auumption of an 
ilMli vidua lily of creation in eacli object and operation of nature, 
wfcieh is ■ prevailing doctria« throughout Mr. Korguaaon* Intro- 
dtMt*«ii. 



Mr Ilny hat. we consider, done a {T«*t deal of good by hi* 
inrMtigationa on form; but we cannot by any means sf ree in bia 
tlieoriea or bis reaulla In the Itmilatiun of form*, Mr. Joplin haa 
done muclt more tn our mind, by showing the in5nite i-aiiety of 
eurvea wbirh may be produced. Mr. f'ergunwin, in the defiiiitiun 
of ^eonii-lry, give*, we think, reawnf against Mr. Hay, which the 
inspection of the great rmim of the Sii-itHy of Art* will confirm. 
"We are in thehabit of calling K<{tiarei8iidriri:]M,eubManil NpUereK. 
and auch like Himple figures, perfect forma, and fancying that they 
are more heaucifnl or more perfect thnn more complex ones; nnd. in- 
deed, (hey are Ml to ua, aa tht-vare theonlyoiiea werao comprehend. 
Uiit the amorphous* maas of granite is ouite »■ perfect in iiature'a 
eyes, and as complete and certnin in all ita forma and relntion*, 
aa a iena of glsH or billiard ball (a»iiniing them to be what they 
pretend to be), aod more mi; hut the latter are an simple in their 
outline that wo can reaann upon them. Tlie other defie* our 
power*; but were our aiialyris autSricntly perfect to enable u* to 
master ita comple-xity, we ahuuld arrire it ti very different cutl- 
cluaion.' 

The Physical flciencea are included in Table 3 (p. 40 and A6) 
which in imly a tkcTrb. ami icfjnirea to he filled tip nod corrected. 
.Mr, FergiimiHi h-egiii^i with the fUvr% or Anltononiy, nnil prorerda 
to Rtherology or the ini ponderables of the I'liiverne (l.ighl. tieat, 
Klertricity): .Mineralogv, the substnncesof the globe (Air. Water, 
Minemln): Hotany, ana Zuolo^; but though he afterwarda ea- 
tabiishes man aa s tkeparate clam, AitthnijHilogy doet not take ita 
proD-er plaice in his series. 

P.nch of thcae great claanra, the writer treats under the relations 
of apace and time, as in class B. ThuK, under itpace in Zoology, 
are ranged ('hemi&lry, Anatomy, I'liyninlogy, (Jtitiilngy, Zoograj^hy, 
and (leogrnphy; under ftnir, I'alfeozoulogy, and History. 

(.tietiLisIr)- brctiine* tho dortriiic of clement*; AnHtomv shi>WH 
how these tire put together; I'hyniolugy, buw tbry work; (Intolocy 
treats of the special law», of instinct or mind inaiiimnla: ZifUKniphy 
i" the drxcriplion of individuals; (!eography, their relation to the 
earth, — and we aliould sTip[ionr Mr. Fergunwni mcan» tu the 
univcrve ur C'oKiuography. Pal teuiini logy irenlM of the chnngra 
which took place in aninuds bcfurc the period of man, or nmn'n ob- 
arrvation; IliiitDnr, tbv«« which have taken place within his nb- 
orrvation. On Mr, FergUMon'* principle*, the l»w» of design 
relating to these elaaees of aiiiinalo should be eliminated; but 
tinlcae they are included under Physiology (p. Si) or (leugnphyt 
we do not nee tbnt Mr. Kt-rguifcioii lina provided for them. 

The following is a develojiinerit of .Mr. FergusMPu'* ayFtcm of 
cloaaificatiua un hia own priticiplei^ hut which lie has left Incom- 
plete, it will bo twcn how many of these scicncea aro at present 
uncultivated and undeveloped. 



jtrrauxoMV. 
rhetiiiilry 
Souiatolo|y 
Cotmorgica 



Ptyieal Seinrrt. (B) 

ktii»:m«IjIhiv. 
ChfniJiiry 
Elhtrnlngy 
Blberor^les 



MiNKaatOGY. 

Chemuiry 
ChrrtlalloKrapby f^ 
Georgici (?) 



Aitrografh}' 

Cnoiographv 

CoimoguD* 

Hialoty 

■orTAirr. 

Cheniklty 

Aaatomjr 
PbyaiolOj^ 



Etbtrocnpby 
CoimogTaiihy 

Iliiloiy 
SMUMV. 

Clirmisii} 
Aa*ionij 
Pbjrsiulogf 
Oalolo|;7 



M«ipboIc||7 
C(iiniogti|ihy 

llbtary 

aKTMRUi^)i«r.T. 
Che Dill II y 
Analoniy 
flirtiolo^y 
Oololagy 
Piyrholojj 
EiliDoiiapby 
Cuiaiagiapbj 
]*ilBoeibtiogiipby 
llittory 



Ptiytography Z<iDg(*pli|r 

CDsmogiaplij CosniuBraphy 

PalM»phy(ogrtpht i'lVKcizoa^rapUy 

Ilut6ty llisloiy 

In reviewing the Ktale uf Aftronomy. Mr. Fergusson point* out 
that it ia at iireweiit moKt limited ; and il may be added, tnni on hi^ 
principleait u tube much extended. TheaHiuniptionof Kphertiidal , 
iornm and elliptical patlis. acted upon by a ainiple nnd cuntinuoiia ! 
force, may be convenient in a nidimentary litatv of science, but li«] 
reutiirei uw investigation, not of theureticnl, hut of exact fomii-f 
unit (irbilN, and of the laws of denigii; under which tbe iniprnai of 
form nnd motion have been communicated. Iljllierto, aatrunumy 
has been within the range of Somnto logical mHthematica only; 
nnd Mr. Ferguwon claim* it for univental mathematiCJ', in which 
the hiws of mind ahall be inveatigated at well aa those of matter. 

• Mr. Farfuaoa Baao) aoiucpaus* Id ib< (niuian wdmiIimImiI w "fotH.* 
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I 



Rthf rnlo^ rstnhliithrs tht connpclion briwccn t!ii» Ktobo ■nJ 
ihe uttiirrse. I.i)fht. wp know tint tn tio nmtiiieil to the *a)>r 
lyatem; lie«l, we mny prunxime noi tn lie ito; and electricity haa 
moat prahtibty a univenuil ruiiKe. Of xhew imTintKlernlilvn, or 
know vrry little. Mr. F«Tiriiw«ni i* opiNwrd ta ilie view thflt nil 
the irapiHiileniblpii nn> only diffiTf tit tann* 'if noe •iibxtniiire ur 
pawer. rAcept. of miirii', in tlie i>oni>«' in wliieh he Um ngioken "f 
•tnitiK; itnd he thinks that the ciiatMry view in much more philo- 
Mrphinil, iind will lead ti> tiitire <uil isfnrtnry rr-tiiltH. He boldM 
that it doftt 111)1 CcilloH , lii*iMii>r rhs'triciiy, miiifiieiimi, pJvtmwin, 
ligfatt cx)lour, Mund, lient, null arlinttiii, iwrforui cwUin ftinrtiuiiH 
in caniniaa,or in irarerned hv aimiliir lawR, "thnt they are one, 
orniu* cenuiw more than it follow* becauiie nil i|iinilrtipeil» walk 
on fniir lef^ thnt they nrp »t the nnnie iceiiera and i]ie<:ics. On 
the rontrsry. hy cnreriilly ntarkinic every distinction, mid rlnmiiiK 
spart every (urm whirh t<i not in nil thinim identical with uiy 
fttlier. we are niiirr likelv to di«tin^ish llieir true eharaclerg nnil 
tiuii relntioiiH. thnii by xJiirrinir them <iver t4> produce a supcrticiul 
Mmilnrity." We canii»t Imt ait''*'* '" thift view. 

Of the Inw* whirh inftuence the im pond rm bled cnnneeted with 
the itlobe, sfHcrely a trace i« known. The invi^tiKHtinn of mn^- 
Detic tidefi and waves funnn btit a M]iot in the wide lielil of rtudy, 
which i« open. 

Utr. Keritii^wi contend* thnl mineraN nrc ahwoliitely inert, and 
tiiM* fur llie ft|>plirntiiin of a nhyninlnKy li:i thrin. He ini^ht have 
aaid more on lliU head, ancl tlie «piili«iliori trf a physiology to 
n*tr«n(rmy and ethcr«)n|fy. We take a bladder of air, a jnr uf 
water, or a bunch from a mineral vein, and we Irrat lliein aa inert. 
We miifht aa well drciw the name rnncluition fnxii ulher fipecimcna 
in our nuineuRis — frum the juim of a reed, for instance, or the 
I>ri>krn limb of an animal. The (rrt(»iiizAlioii of the g;lube niiLiit be 
a n>n>iei|iii:nrf of the p-cnernl taw of dcsien. nnd we tnice evldeneea 
of it in the novr iif the tidcN the muvcnietitii uf the iitmAapher«, 
the waves and pole« of niiif,'n''ti'<'m, the eleclric current* uf mine- 
ral veinit, the outhiLrHl^ of vuIihiiofa, and the iihockx «f eurth- 
quakex. Thew nrc a« ntn>ng cvidenccft of the orfpinixaliun of the 
whole Klohe, a.1 tie mn liinl in thf firiinnixatioii of utty olanl or 
animal. M'hetlifr this niKitniuitinn was in a hiffher atnte lurmrrly 
is another <iuc»ti(in, aa in what arc il« 1»wk of moTcincnt. They 
may vary ii> thoxc of the nr^nizntion of an auiiiml. Neither i* 
the orir&niKitii'n of the ™liir Rysleui. when pn-perly viewed. Its? 
efficient. Ntinit-ruuj lar^ and xinall planets, comets, and Rietcon, 
in conxtnnt niiHion. constitute an n^a'Trgnlc of moTeuieiit* and 
forces IIS v«mu« nx ih'we of the anim.il kin^oni. 

The views we h.ive beri^ expreuieil uill be a «iif)ident cummtnt 
on Mr. FereiiB«on'w next suhjects of Uotanyand ZiK)l(>tfj-, and tixy 
will apply with full force tu the uontidemtiun of Outolu(iy. 



fTo il eQntinutd.J 



The Toung Siirv^t PnveptQr. 
London: J. Ba««vi, Itiitl. 



BjT Jo«« Rkui, Surreyvr. 



This, a volume which we have mtielt plensure in aTinouncinj^, \» 
really a pracliuahle work, nnd k what its title etateti. "a clear and 
coni|ir4^h('Ti«ive nnalysiii of lhi> iirt »f nrchitectnriil mciLnii ration.' 
The author lako* each trade itepnrali'ly : he tir»t pivM the iR>etili~ 
cation of the workii to he done, and then oflerti iwnie remarK!( for 
the ruiduTirc of the Ktiident in Inking diinenhitinH, wliirh are very 
aimilar to thove jtiven ftir ninnv yenm in " Lnxtim't Hmldem* Price 
Boiik ;" hut in >ir. tteid'n book they are jriveii in a loliectei! form, 
and are more eitendeil. After the^e InitlructidnH, he statett the 
dimeiisioiiK, nB taken hy the inosl e\|imenci'd mrveyorKj next, n 
ropy of tlwt ahittruct, und lintilly the bill of ijiiiintitieA^ m»nieii 
out ; nil of which are very iiUiinly ami aecunUely .el forth, nnd in 
aiich a manner as to make the work cleiirly understood by any one 
who hoH had a little practiee in n tmri-'eyor'w «r l>nilder'« office. 
Tli«h(Hik oontHiiin the vluilc of the DimenitionK, .Vlmtnurtii. Killn 
uf Quanlities, monied out, nnd a net of twehe drnwiutr* of itie 
plana, iiectiona, etei'ations, and vi>rkin^ detaiEs of a tint-rate 
dwrilinir, in conformity with the Metropolitan Buildinpi Act, 

At tlie coDcliiHion of the work there ic ii ^liiMnry af tecltnienl 
terms used in each Urunrli of the biiiMini; buMncKu, which, how. 
ever, i» not w com].rehen«ive na it omphi to be : aud to render 
a ghiKuory completii, it onjfUt tu be accompanied with illiititra- 
lioni. 

There is one ohservBti<ni in wliich we must differ from Mr. 
Reid — that ia. in reroinmcndiiiir the dimension* in all casen to be 
entered with the deneriiition in full. Thia aitpearx to iiti ciiiite tiu- 
necvMUiry. Many of tue abbreviatlous uieJ by esjicrienced «ur- 



reyur* are ao coiitDrekcnitire, that witli a little eipUnation to the 
Uudent, they could not be mi*undcr«tood ; for initaoce, take the 
plasterer — instead of writiuK " Render, Utiiit. nnd let.' or " Lath 
plaster, float, and net," any surveyor wuold iindenlaDtl the book if 
they were entered, R. F. 3. ; L. I'. V. S, : and a^ain, in the tntBcr 
— iuatead of wriliiiir "l^-iiirh deal four paueL. bead Aatk aoi 
Mjiiare duoi," it mi^ht be entered a**'lj-tll. i P., 1). F. &Sq. door.' 
In conduHion. wo recimimend Mr. Keid to pnblish tli« plant 
fepaiately, for the um of Mudants who wi^h to practice. 



TO TBI uiroa or thi "«tii bmoimikr axd AacaiTKcr'a jovrnxu,' 

Sir — I h«g you will tccept lay thank* for puintlng o'll an error ia tha 
feiampite *l pa|t* 30^ of oif work on Meo-hinic*. The blunilcr, bo«*ttr, I* 
only In ■ •iii^l* leit«r : d ht tom you put tos ttttjythtte «x<ept ia the bit 
line, til Is light — reckaning 216 falloni to tha fun, wKich la the old im». 
lure. 

Thcic «re inn trpHBraphlcal errort In your pap«i ihit ire aoi In the hook. 
In llie lut liiicbulone In tlic tulution, for 778.,^81 ;B.V04. rAld itSftStU 
In ihc)»t 1i»c. for iCJ.lSO.ll-S^te;, read '(Mieuil-ASO;. 

If y»u will iaierl ilu* io your aeat nuDiber, you will mtK'h obUg« 

Yuan obediently. 

Kinp'l CtJilft. J.1IU Uamil 

DtMmbtf 16. 1U8. 
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REOISTCR or KSW PATEMTS. 

JIIANI.PACTURE OF TUBES. 

William 'rAVi.oK, of llirmingham. mnrhimst, for "nii 
iiMirfc of tiirrtitifi up or hewling pit fibiirt a/ auilifoble mttuit ttr mir- 
t urea of mttal' iiy aid of iiiackinerg nttatkefurnt ^ tHter."— Oranied 
May IS ; Kiirolled November IS, lAM. 

The pjntes of motiil to be formed into tubea are to be firat rolM 
of »iiit;iliie lentil). Iiremltli, and thti-knew ; the plate bcinpr either 
feMther-edtred or not. neeordinjr n« the lubes are intended to fce 
jointed. The diaffTiim repreaenti a trannveme nuction of tb« ma- 




chine, diowing the modebj/ which th# plate receives iUliriit __._ 
tnre. Tlie plate of metal is bid fliitwiLyii npon n lonff, narrow \tm 
bed b, which hiM a Bemi-eylindrtc4tl concave i^nove fomied in iH 
oppcr Eorfiici^ vAiiu^ the middle of its Ijreai^h, and cxtendinfc all 
itJH k'u^li from end to end. The conciivity <>f the groove is madt 
to fit the exterior ciicumfereuoe of the intended tube. The 
^uoveil lied ii^ made to hlido vuccetnsively in. the framework ia 
dircrliiin of it* length, — lij>.tty, under a reiolvinK convex 
(i, which pre-wea down ihe niiddlo part of the width of the _ 
into part of the depth of the concave groove, and thereby cauief 
the ed^cetj to turn up into angular direutionH, and the plate to 
B>i«i)mc the form of a shallow ttuo^h or concave gutter ; aoeondly, 
under another convex roller, which preimes down corapletel}' tka 
plate into the groove, iicid givei it the form of n deep trouf^h 
putter, M-jlh nenii-cylindhcHl bottom and neiirlc upright s-j. 
On jiiiHxin^ from beneatli thiv ruller, the plate wliden over the bn 
of a liked inaudrtl, iuid, st the liaine time, lji.-twei<n a pair of roUen^ 
the circum lerentes of aliich nearly meet, and have ases inclined 
frum vertical poniii4ittit in nintrnry directioua to one aiiothnr. The 
edge* of thcM! rolleni are vonical, hut concave to a (jundrant of a 
circle of the aame size as that uf lh« gruovv in the bed, so a» t« 
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THE ClVrC EyciNEER AND ARCHITECrS JOURJTAt; 



2.1 



ItVt K wnicircuUr ftp«rtur« t«tw««n Utfir conicul nn't cotvcmvo 
circunif«Tvncnr<>rnr«iKia<Jin|i t'> ttie croovt. The fffcet of thr*e 
rollcra i* M b«ud the vdyv* of the nln^idy beat plute in tovarda 
c*eh oth^r, sni) down ufiun ttic mandril. 7'tie pi'-ti* then Hliilfg, 
vith th< nniindril ii»idc, under auother rcvulvlii)^ ftrtH>vcd Toiler, 
whidi «onipletc* the t>cndin|r d«wn of the *igt*, ™«d reader* it 
tnar» elff^tutl and u«rinunent, Jind the tuhe i* thereby completed. 
The H«ain m«y lie cluwd by tlitf nieunit i(itu>lly employed. 

The tukeii fiu)^be mnde (ohI ur DolyifORttl by formitig the^iMVe, 
tb« eooMvitie«, und wnvexiticc «i the rollen to vuit the retjuired 

«llB|>«. 



BOOMKRAS'Cr PROPKLLER. 

Mmm PmH.e, «r the Patciit OBce, Lumlou, (tentlcinan, for 
** ImfntmmU in propfHing tw^rU,' (Crtnimuiiicateil rnim Lieut.- 
Culonel Kr T. LevinetfruK Miicbeli..] — Granted May dl ; £u- 
rulJed November iU, tMfl. 

Thio pnipf Her i« nlled hy it« inventor the " Ooomeruijc: pmpel- 
ler," Cfiai iix >cti<>» bein^ «<ippoaed to be ■imilar tn IhHt of the 
boomerang, a wiMideii mimile u*ed Tiy the iiMlite» of New Zealarut. 
On obaerTinf the inntii)n nf the iKHiiiiviantt in the air, whirling 
rwind a hotWv centre nn<! leaving n vacant centre of grarily, it 
occurred to Lit<iit-Cu). Mitchel] that it-* cenlw of motion wimlil 
be fuund to be on a riKht liiu', which wimld ill tide the btHimRmrLK 
into three portion*, in *unli ouiuner an thnl the eccentric pttrtionii 
vhould etpuil The centrni one; and this he aubneiiuently proved to 
be the caae. The henring iif the btKtnirrang ]>niiiell«r. in which 
the rotary iha/l fitu, ■<■ ciiaxeipiently to bt pliu-eil in tliiK newly- 
dicruvcred centre of mutton, ami Kuilality attached. The advan- 
tage of tlii« fnrm of propeller aie UHted to eonnitit in it* working 
in ibe water ohlifiurly to the radius of rotary mutian, aud hetu^f 
free (nm lateral iirrMure. 
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Th« fonn of thin pnipeller atiH iti eentre of motion are ahovn 
ID tbu aniteaed dinitiam, A beiiiK the vhiift on whicL it rcvohea, 
and U the propeller blade. 



PREVENTION OF SMOKY CHIMKEYP. 

Sir IIenbv Uabt, ConnmiBsioner of (ireetiwieJi Hospital, Reor- 
Admlntl R.N., for " improvtmrnU in aftpaMttun An- jwrvrnlhig what 
art eatkd naa/ej) chimHtjf.' — (irntited June 13 ; Enmlled Dpiiemher 
13, ItiiB. 

The claim of the patentee of thiti invention ia for thn employ- 

dmw the 



I 






jnt of wlieeU uiiwle t» rotate liv the wind, no as to wilhdmu 

air from the cfaimuey or lliie. iiiid tinm^ht into piiHiiion by meun* 
»f an arraw or vnne. The patentee reprt'venln thrive trmdefi of 
hill invention. One consists in placing; a fan-wheel piir- 
ithin the reiulvin^ part of the tim »f the chimney; «o thut 
a current of air may ai't upon the fan* whidi pnijirrt ahnve it, and 
thereby create a draft. Another, in cutting awiiy a iiiirtion of the 
top part of thu chimney, and pbcing the fnn-uheel therein, taking 
care however to leave a portion iif the fane enpoHed 1o the action 
of the wind. A third, in pl^icin^ the fan-wheel within the side of 
the chitnner fronliu^ tlir wind, and covering the lop fjiim v-ith a 
aUald, ao that the air tnay act u|)oii the bottom onea, and drive Ibu 
mok« ujt the chimney. 



STEAM. BOILER.S. 

Wtu.iAU Skaton, of t'nmdon-tdwn, MiddlpoeT, gentleman, for 
*' i»tprtir*i>t*nl* in etoting ttbat, ait4 irt pm-fntinij tad r^tturfinit ia- 
fruttatien tff MIfrf. — Crant«d May 30; Enrolled November 30, 
ISM. 

The dm |wrt of thiH invenlinn ronaista in a method of clusinif 
the enrix of tlie tiilu-K of <itejim-lM>iJer*, br contriu'tinK the metal 
ttilu a hetnUpherii-Jit form. U'tieii the tiitie* nre uf inm they are 
hented to a welding heat, and pt.ieetl on a Tertic^l mandril, uith 
the end tn be clo>«ed prujerlini; nli^titly beyond it. and oiihmitted 
tit the action of a nuitiihlv-furmed ilie under pre«iirt-. Wtien the 
tubes are of copper, iir tti any Hiloy of ih^t nielnl. they are xub- 
mtlted tu the antne proeeKi'. wjlli the exception of heatiriK : and aa 
the end ommit he perfet-tly cloieil, a uninll hole it left or made in 
it, which ia afleraardK citwed by a rivet of the xame metal, in the 
usual way. 

The iiecund p«rt of the invention connii^ in remnvinp and nre- 
ventinfT incruHtatioo in Ht earn- boiler*, by precipitating^ the lime 
(of whU'li the incmstatiuns are )];vuer»lly fomeii), bv oxfllie acid, 
or rarboiinle «f potash, or carbonate of soda, or otiier ebemical 
af^ntH, in a lank, and filtering it through charc!nnl and luuid. Or, 
in eniployinr cbamuul a^nt4, such u nltiic, murintic, or acetiv 
arid, Afc, to oold thelime in mlutiun, and enabte it to be blown 
off Ihtm time to time. Or, in nidng in the i^tviun -boiler or gene- 
rater, sawdust ur charcoal, whirh by Iti mechanical uctiun prevent* 
the formation uf depoats. When opertiline on uilt water, salt, 
mtdii, or aiittwort is ii»ed. The relHtive i|iinntitieii uf the ehemiral 
Bicentii to he employed, are to he di-tennined hy a previoun analyti* 
of the water; and tu reniuve any iiieruMaliun which may have 
hern pretiniiiily formed, an excess of the chemical ugent employed 
umut W used. 

t 

UAS APPARATUS 

RicHAKD RAKNbi, of ^Viiiian, IjAnrjuihire, gu-tafineef, fitr ''fvr- 
taiii imjnveed apfuratttt /or mantifacttiring gai^rr OJuminaticn ; putt 
uf tekich imprvwaitmtt i* tippticahk t" rHvritJ'iT JutiUmq pyniii$n*nut 
ariiit and otkrr mmUar fmryium" — tirurited June ti; Liirulled De- 
cember li, 1848. 

This anparaluB ia intended fur the manufacture of gnn in a omalL 
way. The rtove it built at fir«-l>rick, vrith opcniiwt in the frvnt 
or side, but withont frrate nrblir*. The retort ia Kunpended in the 
(tove by its Annge*, which rest upon liori;eontal iron sapports let 
iniA the brickwork, and to whioh ia attached a circular iron plate, 
standing upward*. The cover ia formed with two rim*, one within 
the utiier. The inside vlie take* into a (;roove formed hy the pro- 
jection of the retort above the Ilnni;«v nnd tJie circular iron plate, 
while the uut«ide rim dips into another fcruove, liJteil with wator, 
and supported from thebrickwork of the stove. The eirculur iron 

Slate paMes up between the<tc tw<t rimx, so aa to intercept the ra- 
iation of heat from the inside one, and ci>ii<ie<|»ently tn prevent 
the evapdration of the water which is contained in the fruuvc in 
which the outside rim dip*. The tar, &c., which drip* from the 
cover between the projection of the retort and the inside rim. 
tngether witli the water-joint, prevent the eecapo of gas into the 
BtmoKphere. 

Inaide the retort la the cradle for holding the coal from wliieh 
Iho gac ia to be evolved. The ^tm paaeea Irom the retort, through 
a pipe Rtted into the cover, into the refri^rfltor, tlic liydriiulic 
main, the condenM'r, the nitnli vemcl, tlie uuiifier, and Iniitty into 
Iho i:««ometer. The tntMmieler roniaina the puriAer, the advari- 
tnire vf which nrrauifcinent is, that the gas is constantly exposed, 
to the action of the hmc. The ga^, itn it is oulved. pnasnt tbroogh 
tlie apiHiratiiK into the Kaw»*-'ter: and when the roni is valiaustcd^ 
the cradle ia taken out, anil placed in an extinicuiilier, no cou* 
structud as tu prevent the admission of air I4> the ccdce, aod aku 
the eacapc of noAJoua riipuun from it. 

The patentee claims tlie canstrurtiiift the stove uilli openinirc in 
front (ir in the side*, but without f^rate or bitrs, and in clusiiiff the 
mouth nf the retort« ii«ed in the mnnufacliire of cool gas, «v py- 
ruligneniiH acirl, or other Himilnr piirj^we', by .i cover mudv gai^ 
tiKlil by a wAter-juint. AImi, the jn^ciiLiar (.-(inKtructiim and ffene- 
rnt JiKaiiffenient of refrl^erato^, i;uiidenser, wash veuKcl, purifier, 
and jpiwiueter, as described. 




RtcHABn Want and Gkoxob V'sitKrii, of Enfield, MiddlflMT, 
*nfrin«pra. Tor " an imf>roi>r4 tteam-nngin", whidi may aiim bt tearktd 
fty «'> "lid fl*A^ryr«irf»,"— tirniitcd Jutii- 10 ; Kiin)ll«<l December 10, 
leiS. [Kftporti'd in the Mttn-inlcK' Mogasin^] 

Thn iliiitiTiKuiKbin^ realure hetw^n lhi« lnv«iitian nnil thn Mcil- 
Utlnit etiKitiea liitht-rto rrmde. o»n«jiiil« in (heir hiiviiiK llie point of 
iMdllntiari »{ the bottiiin inntcJid of in thtt r«iilre of ttie cylinder*, 
bjr which arrnniremFnt the pi*t<in-rjd make* a much leiu nnttle with 
the rrank-fJiiift. The »ngravjii|;. ii^. I. regirewntt n miIb *l«vii- 
tian. and i\g. "i a fruiit rtcvation. ni n ilimlilv-ry Under hi^h- 

Emuiirc i'n§^n« made nn thu {iririripit*. A A is ttic framriri^rk ; 
I Bare tirii vertical cylindeni wluch acFtllute on a hullow iraai- 
vene bearinir, ur trunninn, D, with which llit'y nminiunicale at 
bottom. B'b' are the |)iiiUiti-ri)ds. whicb »rt< Httm^hed at top tci 
thr crank iihaft, C. Tne crank* arn plari-cl »( right aiiglM ti> ench 
other, au that tht! piston of one cyhiider may be pnsving thri>u|[h 
the moat elTei'tivff jiiirtidii of its atroke while the oth«r i" at Its 
dead point. TJta hiillitw trHnfverKi> bearing U, i* diridi*d into two 
»«• ">f paua^ea. and F, a iriit-wHy imck, iirrupies the centre of the 
hfariiift. thnxiuh which ateum may be admitted frum th« pipe O, 
whicli communioitp« directly with th» boiler, into «ilher oi the 
•etc of paifa^oi. The |iHs>LHf;e<i am w nrranic^ >>■ connection 
with Uic E>ii-WH>- cock, aa lu admit the aleam into the cvlindcm. 
and to permit it to eacapo at the pro|>er lime* ; the whiili^ «f the 
pipes for supply and edtmion bein^ introduced through Llie liuUow 
trunnion. In the !iiiijfle-C)flitidt.tr enaijien, anil m the locomotive 
CEigineatwittnicted on tbiti priudjil^. Mitne alterations arc made. 
b> adapt them to their dilTcrenl circuinstancea; but in the aiaXn 
principle of the ioveutioa they are alike. 

The pstentccH cWm the maunvr in which the cylinders are cen- 
tred on and ciintmunicate with the hidhiw truunioa, and the mode 
in whidi that truimion id coDati acted iiilernaUy. 

■ Br nftntxm fa in* " Civil Knclnnt u\« AieMIMt'i Jmrul." Hi. •(>.. UU, VVA* 
IV>,ih*?B bIU b* mo dnerlliil ibr Hmr ilTwrtiiiliin 9l t>i|l», iDnuud bf Jl, Lina- 
4n, aad ablUlcd ii itw KnpoaliMo In ruli, Id 1911. 



SAWING M.\CHINE. 

THoM.t<i IliXT RiaiiKn, of KiiifT-ctreet. Cheapaide, London, Fm- 
"■• impnn'rnirnU in imtthiar-ry fitr miring inW." (A ccmmunicatioa.) 
— (iraiited June I ; Enrolled December I, ISM. 

The Hper id cation of this inveuliiin lierMmc due oidv n week 
before the trial invulvine the viilidity uf .Mr. Juniuti Strith'a paient 
fur a similar mac!iiiiL>, which uraiipii'il the Court uf Qjtfn'a Benrli 
nix diiyw ; and it would itpprnr n& if the pnncinnl object of thii in- 
vcntio^n weru to ^iii^ply lh« flniisitions in the former, which caunvd 
the verdict to be kivch aKniriat the piitcritcc. The ubjfcta of Mr. 
B4rbfr'B iiiveiilion arc to jiniviili;, in the fimt phice, fur xiippnrtiiif 
timber vthi'rwiec than at Ilie cud. while bcinic cut at the variviia 
hcvuN M hich may he rciiuircd. Sccondiv, he rinima certalD addi* 
tion* in thu chuck*, or tippAratu* for holding timber while belnf 
Nikwn, Thirdly, a inean^i uf fci^inii the loic the nccewtary turnJM 
niutiun, in order to fucilitatc the cuttiiu; ur nidini; to the dMina 
bevels. Fuurtblv', improvemeuU in tbcgsteitor rrnmei for hoU> 
iiilT the aaw* iu the mnchijie, Fifthly, impruvoitirnt* in the meuM 
of luuviitK the bevellini; bur. or appnriitiiit for govern in^ Uir bevcia 
to be cut- Sixthly, n mcarni of irivin;r otiibiEity to the bead-blork. 



VI im i.ui.- fc^i-.....), i> -'-i-ioia ui (iiT.nji i>i,iiiiiiijr \f,i (lie ntDKi-iiiora . 
or upjinriititK for huldinj; a l<»^ wh«n beini;' aei^ured ; and laitly, im- 
jiruvcmeuta in the apparutuf for indiuuting the dirrctinmi and 
uevel* uf the eiit^ in the tiinbvr. 

H'itli regard to the support f*r the timber, it consists of a roller 
placed trniiaveriMfly imiiieiliutely under thu U'< near th<; saw framM. 
f hi> roUer v* of iimull diametor. but of *uilii;ienl length to re4*nre 
a IvfC in any portiijn of th^^ width uf (he iiuivhinc, and \i Hupported 
at each end by uivots in a twiniar frimc, supiitirted on a journal in 
the centre of the machine. Tlie junmiil, which formii a point of 
usciltation, i» carried by an uprifbt, muvinr in a vertical puide; 
and iit aupportod on tho «nd ot n later, by which it ia either raiisd 
or deprened to «uit the tiEe of the \o^. Thi> i* effected by Hm 
other end of the JeverbeinK rained IT lowered by a chiiin wound 
uu a burrel, tho «piudle of which in riiminhed with n acrew-wheel 
^euriiiK int» an cndlcu ■crew, actimted by a suitable hand-whrrl 
The nop porting roller beiii^ free to nxriflitii! on the central fal- 
crum, it uduul* it«elf, at a ^ui tabic anitic, to the inclined poattloo 
of the log when turood. From the method adopted fur >upportiii( 
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the log in tliO ckiickc, b^ tliia mi>nBi«nt, the lo|r \» thrown nut of 
tbe centre, to iraiiitterl>jiUni;e whi«h. the ai)d«r-Hiile of tlip rullcr- 
fniine carrintwo wci^chts <">c nt rithn'c^i), whirh xliA^ on utntur 
frvm tliB fulcram; tlie tlUtaace boing r^j^latcd to nut the position 
or till? lojr. vhro beinff mt. 
The cliuik for l>t>ldif)|r th» timher, ennrirt^ of » v«titMl |>Ul«, 

riendant from a iJiiift. which oMiillatM in Ruitnblo h<urinf(«; the 
(rwer rn4 of th« plate jirojectiiij^ at right an)i;]4!H, urn) fonniiitf » 
tattio uti which ttio wocmI n«Ks. The improvement coiuiJttA tn the 
•dilitii.>n <•( n rlAw, liingvd nt the upper |Mrt, whieb iti bruu^it 
dtiuti nnd ririicn intii the wmnI. 

For lti4- ]iiirii(i«« af pviiif; the necMury inrJinntion to thp log 
tuviil A lievel, th« {wtente« einploT« » bevcllin|f-bAr, leourcd to 
l.he ehuclc St the lower and. The tippr part hoin; hin|^ to n 
nut, work* on » tmiwvMwo aerew orer th* tin> of Uip inAcliin*; 
but, a» the dLit)inre between tliit nut and the cliurk, uiU vnrr ue- 
«ttrdin|{ U> the tnrlinittion pven, the bei-eUin);-l)«r is therefitrc 
made in two pieci>a, thi? onii to Hlide on the other, for the purpoMS 
of elonK^ti"? "f contra«tin|r na rcijiiired. 

TlioiinfroveinentBiathe<flwfnime«rAnjii«tin jipplyins k double 
frMDO witnio th« ume |^l« or outer fntme; tlicsc uw frumM are 
one within th^ other, und niimJt of (^vinf^ n Hep&rate motion and 
■djuitment ti> the wiwii. Ttic impn^red menus of fpvinp Atnhititj? 
to tfcr h«Md block coiuiirt« in the nduptntion of n rrntr>l ri.il, on 
which the taUe fUt of the cliuc-k itliileii during the ojinratioii of 
cawing; it ham kIw> the addition of a riftht-an^led piec^ at the 
h»vk ptrt of the cliiick-]iliiln. which also tlidea on this rail. 

The apporatiui for inilivatin;; (he heveln h«ing cut, consists of n 
plumb line, which liBUp from (he npparatiiFt ut the upper part of 
the bevellinir-lwr; thiK it immediitte^y in front of a gnwuated 
iod«x, nhowiiif; the number of deirret-ii from the ccnlrv, or senv, 
which ii the borlsoutol povition of the loft- Thin Iin« i« readily 
nooved to suit the poaitioo uf the loir wlwn fint placed in the 
BaoUae. 



WATER SUPPLY FOR PLYMOLTH. 

Mr Itf-jirdmnri; h<u rvccntlv ix<ucd a rr|)ort in the form of a 
letter addro'cd tu Lord Khnncton, on imnrovinjE: iho supply of 
water to the im|M>rtant towna of I'lrinuuth, IVronport. unA St<ine- 
houM;: the three mny liff cxmsidcrcd as one l«rKe lowu. Hi- firrt 
invest igntee the prrrciit supply, und kKowb that the mode by whiiii 
it is now ohtaiiiril ia nioAt olijtx't ion able ; nnd then explains, very 
«ucce»fiilly, how it niujr be vastly imiirured. With rc^rd tu Ihnt 

tiart -if I he report which dcscribea the wav the walrr i« tube r*>\- 
t-cted in the rc>crroir, ire have one iilterntlon to »ugi;e!'t ; thai in, 
itMtcnd of nrnkinc tlitt one at Turr Uitti » eclHing and digtrifmlhiji 
nsirrvoir, we ivii mime nil that it I>eun«duiiiy fi>r theWtcr purpoic; 
and tliai the intermediate rrwivoir shotild be miMie Itu-ftvr, m tut to 
allow the wntvr there to deport its Hulid pHillcleB. und ben)me 
perfectly ptUucid before it gw* into ihi- Ton reservoir. With 
thew few iihiwn atiuua, we ^i^ proceed to give *omc extracts from 
tlie rejMKi ; — 

The walvr U to be tnken rron the Oiver Ptym or Me«, al a weir two 
■nllcs aboTc MeVTjr, «■»( niiiR in an open wlndinx Irat, 18 inttet in I«iiki!i, 
until II arriir* at PIxwouili, wlirri- part u( it fulli rniu iwu •mall mrr. 
■olra, about lU feet bIioiq iii|(1t'Watcr, frvui wbich ibt (Jia!rll>uli<»on are 
ni*d«; tiul at tliii poiial, a divfrxiug brnucb carri** nljutit («o Ihiril* uf 
the MUn qsaoliiy brought idIo I'lymoiitti, tuta it nnll-rour-*-. whick *uc- 
flwalfely wMk* **>(tr*l nn!l» on li* |NLMBi;e lu lite tide m Millliay. 

The evil of ifaii In (he public healih m iiui, |H>rh.t|». u< prcipnt i[Ti>ai. 
until Ike waler arnrtn al lfa« lonnr pari u( llic iov>n; brnr. foi atjoul 
liaira-nitc, ll a poadcd d[> for vrorkiog a mill ailuaic al ili« (iuiiil wtirri! 
il falli (■!■> Ibc lidf al AliUbai. 

My ttnt propatitHin it, lAat tlu- tntin vatfrpimtT 9» tkr /M/-rrar*« 
Itfv if A Ptfmoulk. aiut lif projtt mrim»g/nm it, tlU)oIJ ht aiaiukmtd, m 
lAaf (V trtnit teaItT mrm'j I'iymomk imU 1* diurttd to Amftie we, 
^Mie nJ tmdt parptMi. lur/nra dad *MMr ^fttBat^. titdftr ttrttt weler. 
inf At dry ic<nirArr. ... I npprciirriil ihui Ihe uloioil olMacIc la llir ediac- 
inio of waicr'niill power, woiilrl br ihc piir^hiMof tlie Iruea. ADSuiniag 
tbr aiaiUblr fall to b« about HO feet, and tlie pupgily lu cubic fevt per 
wwoiid, <t'hl<h i* T«ry mixh bejoud what Ibe millrr eaa ever obtain, 1h« 
aoWMr ia «qual to 'M hiirsepuuer |i(-r fool oS fall. or 50 x '^i ~ Hi 
llar>e-pow«r tn foln. winch, i( (uUiril a* t1nam-|>(i«er lu bs eativguirlied 
tu 16 jeaia, woulit reprearat ■ Iom In Ibe corpi>rai]uti of 380(. per auuuiu, 
or I4i. per burar. 

A MM* iffiponant mailer of econamy Is in tbe use which <«■) bn made 
of water faf iirr*leU»u*tag aod tuuinier watvriog. Tbe Bcerral alreeta 
•r PIfinoiiOi ara well paved for oltanaing by hose, and the eost of placinu 

' llUdal slaad-pipes or valvvf, rriguireil at lltey are for otbtr purpM**, 
I sown inHe. Ala small expeBM, itauJpipn, or a few mure 



llr»-plon Ihta now e\lsl, skuuld t» placed to that a raitf^ of bnce from 
IflDioMO feel iu leniiili call Iwaliacheii, al leaM oace a daj, for Ibe piir- 
poM of waakiag aod waterinc. Uiie iiiaii, wilh [lio bead of WHler avail- 
able, and llio gtotml rapid full of lli« tlfrrti, could waih tliuruoKbly 
10,900 Ki{i|«r« yardv p«T dipoi, or. at an a»«rr»g« u( 6 jatda wid«, m kai*h 
ol liSSn yard', or Iwo-lhirdi of a mite of stre»'l, ptr divm. Now. io effl- 
cleot sweeping tj band, -mr inaii can eteant« nut more ibau tWW sqwara 
yards, or loit >anla liup.il ai a jani* wide. If Itie *«ee|titiK carl be used, 
liic cunipariBiM u not au f.wnl, bai waieiitig ihen bet»iBe» an advaniaxe. as 
it cDoblrs the machine to work ■iorecflIciend),capcclallj on uacadaiaisod 
rMH)s. 

With the anlouodinK nuoibrr ot pFraons bThiK in aiogle raoms in 
l>l;,inDutli, iben- Bhoiil-t In a ri^tTpniuiic ■rrBuyeiaetil for a *«ftlcal pipe, 
witb brancbea lu Ibe differeiil Buuri uf huiim let olT Id rwoms, IILe Ibe 
plaa uf aupply np Ibe conunim aiair* of (he Data uf lMliubur):li anil tilas- 
icuw, where, of cunrar'. encb tmtimt If flmriitd o irjMrat* vater remt. 
Nuw a charft' of three ahilliiiKa per annun. allowiofadrdnclion uf SA per 
ceut, for paymrol b; the taoiiliTd, wasld atonoebfiiiK acctsaion of rvvcuue 
In a tnrfir ■niutinl, and br un njcalrulablc Xiwiu lo Ih* jiooTrr connianil}. 
Ad utijrclicin luiiy be Ukriv lo lltr Hpiiacval r(|i«DM> of Ihia arrangeiueDt ; 
bul i( KiltaiiiM'd wr<Ni|tbI-iri>n varv uu d fur llin v*niCBl jopi^s <' would 
be small. If a scrvico were c<>iuMned wilk a llsk aiid waale-pipe fur 
each floor, Ibe cuat would be Ibufr— 

£ B.d. 

'l1ilrtT'^<<>'»nl^ln» pIpolM-SMd, ladadlBS3Wuth« I s u 

Tlim r1|i« uul up> lit < 

'nimilnUaf ilBt*. ID t* rtttua In ■lalmM anfia I * t 

Wut«-vi|F( tiMk pifw amUMi) a t» 

CMIpM huiuc wlUi Ibm IteoH £1 » B 

Till* would tit a fhATKC opna lb* landlon), lndadiD| lalareel and Pt* 
paviuini of Qnt (tiiaaditDre ll. U. gier lloof, tr per Mfirloa; Or 
aaiuaiiuK two monia IfI oil per Boor, baiinE the Joint n>e, hi* weekly 
l-uaa would be J uf a peoDji per lenaDI. whirh would be fiillj made 
!])> b| the iuoxrascd coDarnieoce uf llie loil):lag, as a iiirrrly tutiiu- 
lary iguritiop, U cowpulavrj teniae of water b« put into force. Aoum* 
Moat (w roonu or flonrt ^ivght lo te Imtrd at teparctc tmmtnU,mai 
eharifed at cottap rules; a iD-!iisar« of Ibia kiad would auvii ibo pmr 
labour, reoaove bud habits, and promoU deanliueaa ia c*pry way. The 
elTert of obtalnliiK small irnaeti tt alwaj* IjcuBlicial lu tbr id««uuo ; iniirii 
wsirr ia paid for, autt rvrrmtr^anioi. Little ntora ia taken, aa the poor aaiaf 
barr water tu aume esicni, 

Tlie rharge for bouMt under fif. per nsnum rack rtnl, is itod bj Act of 
PadianirDi for Kdioburiih anil Lciib at i*. if psid by lb* Istidlord, or it. 
If paid b* Ibe Unant. I)ut of 'iiiAlO huuaea aupplird iu Ihu wlid* di*. 
IncI, II.&IO houses (doora or sitSRin rooms in fart) are supplied at Ihis lour 
rvie- lu (i:a*i;uw the averaife inins for dotnetlic poTp<is«4 in IHI3 were 
tu. Td. per iriiitr— a atrikiii|[ [-rouf of ihe adrsDlegeof srllli'i: walef fur 
Inule purpusri. 

Tbe tobjMl of fire li one Ibsl will be immcdialrly responded lu, as il in 
out D)aof moQih* since (lit lamenlabtc dosl/uctiun uf lif' iu llie IOM«r 
(lurl of PijtnU'Utb, whrn llirro was daisy ia procuriaf (he flrr.eaittnp*. 

An initxumenl used at Leeds, is sii simple, and has so enllrely removed 
tbe EMcesatly uf liri-.pDjtinps. thai il Is worlbj uf deacflpliou ai au raceU 
fepi eaample for the surrcjor of the buronih, for it mtghieasil) lii: al 
once adopted for tli« lower and lbicki;-iuhat>iied paria of Pipiiuuih, 
where Ibe niaina ara conslantlj (harjied with miOIciuoI )ireraore iur Vtii 
purpose. A licl>t>btiitt lumbrel ur hand-carl ia ki^pl at lanoua ttntiii**, 
Willi a hose culled rnund a reel on lis aile, carrying, llkvwite, a copper 
eian<l'plpe will) two dl*er|>le|; br-mrbirs.* On alar m uf Bre. one man cno 
ruu wlih Ibis, slop al Ihe neareil lire. plug, run il out, sod altacb Ihe huso 
to tile uucxie uf the stand-pipe, wbi<b he imiiiedinid) iulruduces iiitii Ibn 
lirc-pluR arat, aud bj a few turu* of ibe appaiatui, llie water ia Id inui 

the hoao aod al full plaj un Ihe aile of danger. Thvre is, likewiee 

reaMn wliy ihe arraDgemeoi for llre-cocks should not be the saitic as that 
fi.'i|uired for washing BDd waienog atctwu. bul witb iesi ripvujiie liuse, 
auj Ihtt nilitlil obviouily vary to Mill iuealitj, water-uiaiut, tte.. 

Mr. HeHrilmorn next proceeds to eiplain the two questions of fua/ify 
and An'ffA/ >i/ lupfiiy. and successfully shows thai tlie ilelimnua and 
spring-like qunlil) uf tbe walcr, as lakeo from Ibe Muuiilaiu I'ljiu al 
iMcu>)r, uiikIiI he drli^i-rcd, wiib a head uf 8T& feel aboir bigb-waier, io 
lieu uf llie present prcssuie uf 131 feet, aod placed in a rctetvuir, at this 
bcighl, in such manner Ibal Ibe entire course from Kua<kenkoowl« to 
Plymouth, sbuuld be no lou^ used for iIm eooveysnee of llie luno sup- 
plies ; thereby avoiding about liie miles of circuitous and sidrliing coarse 
clir^iujih pasture Delds. fur ihree-fuurihs uf tlie Jisisoce, where, wiik ihe 
uUuoat csrc.il will atid oiusl receive a vail i|uaiilllj of drainsKe of au UD- 
pteaaaat diaracler, if uf au further dctritiietit. 

Mr. Itrardimarp pwvpaim lo latt Itu Ual Me a eu l tef t Mom FFufejr Mtt, 
anrlcanyimg I At mtttr Iktnte if a yipt atna Iht MaitaiM V^»if,mmUi». 
finer tl info a hrp» dirlrUiUmg resersofr. etea »Mt»Uf»l ttlt oa tkt tlevitltd 

' fllK teat ■tnoiamrni Is s bre-nxk that ilJaU dm^ be ttadr. vlthsr roroiwrlag 
Iht ilrreii di in cui ot Art. withiut mjuMos a •l(nil-(ii|>e. The Kdllsi tu* »»ntl^ 
bad a cock madt (or Um faiOHniih Wawraarln, l;y Meun. l^rFibtn and Itaoi.— Tlit a>- 
rsneeiiiml nuilalsol' a 3. inch dlapliraeai pMttil mrh givle In Ira. wlU a bayooMIMnl 
torKtln tb* brMaawtnl iif ibrhu**-|il|.r.acMt-lisu cu* and torti. uid s aiafeeltiOB 
laalucb loai-Uicbbuncbl>uniUif Bialg. Tlia wbolatost laoaliJls.— Ed. C.K. a A. 
Jflumal]. 






grand i»frml if Titrr-httat. Tbi* ponilion l» coinniAiHllnE ant) crnlri- 
c«1l]r tilualc, not odIj for Ti)' month, but for Deriiitaori and Stime/iauMt, 
The mwrtoir could be ■■ada at nnxli-riite cipeuss lo hulil sis d&jta' tupply 
fi>r tiio entirv |iu|>a)atiiin of the fkrM toxBt, willi an Incr^AM of SO p«r 
ecut. or «aj 150,000 p«opl«, Mippoilng thai lh« InrR* quanill; of 36 pU 
Ion* per hcail |>*r dl«ni b« r»qiilr*il ; li wanld be %Tt itrX tboreliigh- 
walvr, k heifbt lafficifiii (oin>« rullfliV'Pi)sln«i>ow»r. ai the moil elevaiMt 
pdnl III I'lyriioutii or Xht m-igbbaii^ood, Inciuitlns ihp hit;h quarter tonod 
Lipannlrmtiv, nliich ia now qntlr abuir all natcr Bupply. 

Tb« BTailablt! tdpjil; i> prnposnl lo be tskrn rn>m a oal^r-^hrd diilrict, 
aodpr Iho c«<>lr<i1 of \\t« Votpat%M«>% nf I'Kiannlh, and contain* Hbovl 
S.MOaen*. '11i« otiBiraiKa rain-Ml lak<fi tx 43 tnehM per annam on 
t,Mf MrM. In TfilMW,OiH cubic TmI p»r anmiin, reprfTcriiiidft lui 
Kvoraca of I.4H cvbic Tcet per Diiout*. Bawiaff off lb« croiitid. Tii rankp 
ihia arailablt^ for ftuppljin); I'lyrautitli, ire wajr SMumc! tlini ann-thiri) 
wovlil unaraidably taa lo wn.<lo, nbicb wanld Irarc a vtrrnni of tHKt 
cabk fevt per mioutp. If to nvcli a* 200 fe«t vrai 1<4 <town for tbt cnllla 
cm Um flfin, — bcloiv the Head Weit, lliere would bo T6C cubic f*«l ptr 
ninul*, laA for Ptjnkoath. 

Naw QwqMDiityof t6|iaIlaiH par hand Ibr IDO^fiM peopU irlll rpqiilrfl 
only OOO cbUc frpi per niunte.ccMMqnciitly then would iiill bv an Ample 
iBMrKta ; bm ihin m anijr In b*- MCnfcd a« a rfKular aupplj. hf foimiDK 
a Stort Rtmrp-dir oa thr Ritrr Ptym, — tjr awlAbv or mhnitnir v '^^ 
••Tdf mid pMwnftt gvryt brloie S^'^rjni^r.bridgt / thi* dour, 4ft to 90 
•MM «r waler Dw^ be galliBrMl wiHi a drplh of 10 la 39 feet ; Ibr luud 
!■ (nex|»e<»i*r, aa-l the <U«i wodUI Ite of a iriflins roil. 

Hm fofRuin; uuiIIdb oT my pUa bat hvva dawritwd in a aanewlial 
ralroRnMla form, ui b> lu ilioir the ■iigKMird Impruvemfcta >d Ibe mdrr 
Ibal tbry miibl br cieriilrd. and (if (heir Drocssitjr. If full; rnrried atil, 
tbc pumt natrr, in auHicimt qnonlitv, to supply 130,000 people itilh SO 
galloau per held per diem, can be ddivfrrvd inio aMlUiaKBod dutribatiun 
recerroir rti (ttt ubo«B hiffh-waler.&IFordiaitflOfeelAf bead ta the hif;Ke<t 
pan* that can br buill upon, and dUtooi on))' tiro miles frein the ccuir** 
of Iha tonus of Fij-iiiDuih. IkevaDport, sod Suiiu'liuii m>. 

Tbe l<ilal cxpriiKe, of ctiorM, cannot be ptrciirlj tialeil (mm ibe flenera) 
plana oai> that hnre fnmMxl tay >IU(l)r,nor i* il mj object to icirr precise 
cttiinale*, bcoBOie If tliouKbt coclb; «f iwtico. there » aufllvieiit lo tbeir 
lb« line of policf (kal ahould direct U) lli« rc*nlli in view. Ua a geaonl 
oalcnlalioia the cc«t itould be %t followa ^— 

F«r n>rn<lliit iterrin*, Fipf*. atxl Fln-.piu|a, Ac* Sofv- X t. i. 

re*l*.*ni1aiaiHLpliiMln PlTi"miili,MT 4.01X1 

rerOrtK UliintHillac Scwmilr al Torr 1 i<,r^ ,, ,, 

fW-UM*4M«]DAwiTomnPlrni<>alIi f "■'** " " 

fer Tank! and npa acraai Uanadoa VallCT •■ 

iBlprvttoa LcM (Ntnmr MNin tl u 

T«rSwr*IUMnalrm ih*Blt*rnyiii,u 3bc«p«lor-bit4fr ^filil " 

Tolal /Stl.OO'p e 

Tb» repi>rt n«xt proco^s Ut make som« obaei^atitina on the ad- 
vtntagM that wrill iiri«ti friim n aiirpUii' «f water tn th« wnohitig of 
BB»t>«, and hftw wver* mijtlit he inrmM in I'lrtnnulh ; and it ran- 
idiidM b}' EliowJTijBr tli^ etronumy tbat inii^ht arise bp amtJfi^ainAting 
Uif Ciymoutli works with tbiwsnf Oev^mport nnd &tone]n)ii»e. 



VULCANISED INDIA-Ill^BBEU JOINTS FOR WATER 
AND «A8 PIPES. 

Frvm tb* Ripart ^ Tkouas U'ick«7KID. Eaq.^ fiNjifaeer to the liatt 
l/min Waltnoarit, ift. 

Ob tbe 29lb of Frbruarv l*>t, Mr. Itrofkeiloii* called nif altaotion to a 
new nailiod of making the jAinu of lark'i.pipei for witerand gi». lie 
exhibited t iplpot and tn(-k»i-tiipe mnde n( ^Inii of 'i iochei bore, tnd upon 
the ap'gol atieicliMJ a riitg ur vak-aniied iinlit-ruUlier, the eiicriial diamelar 
Qf the ring, when Mretcheil. hriag jirrairi than 'he Inlffrnal ilijimeter of tha 
MCkM Into irbich ii ro* to he miriMlured. In tiielcblnu the i\iif upnn the 
esLntODa and of the ipignt, care «aa likcn to nvuid (wiBirng il. He Ihcii. 
with terj great eur, puthed ibe »pi)tui, witb ilie ring upim it.inio Ihc 
■Bckct, »ini llie i)pTi»!i'>n nf making tbe jniiiii wai Colli pi 'ted. Witn the 
iipiftnt AM puihed into the lockel, the ring mll«d sIqii^ ihr yiyr until the 

ead of the ii-tgat cttnn biitm^. the ring remaining livoil about ilii* midilleof 
the depth el theaoirkri. If the ring had been twiited it Koaid nnt have 
rolird in repuUrW. and nnuM not therefore have hreti rqDnlljr mmpfrmrd. 

The facilily nith nliii'h the joint wai in^itn vm ttry lemarkilile, the 
vbolc opoiatinn hcliiK iiiDiiilrletl In ■ mlnote, and tn tbti rnpcci Ihc Mtiag 
of Uoia aad labour, ai toaipartd wiib that i'(|uirtil for lead or wood jninu. 
it tery oooaidunltle. 

Mr. Itrockpdon •ti«hcd tnt tv Ity rxpFtimenls upon tbli nr^ joint, and 
siakc inch iu*e>ti^tiona m I miBtit cotieidcr ueccauty to laliily niTielf of 
itt esliia with a vievr to tti |tnnwl iniradaclion. Iltit I bare done, and the 
rtaolt ia lerj faTouiaMfi. 

* «f the ftm Of HfMn. MacMiitmh aad Or! 



Tbe facts m be atceriaiDcd ircrt, tha daraUUtj flf the mat«rkl n 
compared with cialeriali uaually eniiitoytd, iti capability of mUliai pro** 
■ure. aed ihc co>t of loaking the joint, ill eqtialljF nnporlanl ia a dOBair- 
ctat point of vie*. 

Tirtt. At rf^arf!* itt durability. I coniidcr it a qiMStioB that dMMaU h« 
dMcrmined hr chftniit* ; and llie report of Mr. ArDiar Aildn, gieea at the 
end nf thin rp|i«Ti, •■tiifini me ol it* luprrtorily. In tbii reapeM, to iMdot 
nood : and ( hrilerc practical rxpcrience, (inuo tbe introduction of nU* 
cinjicd indii-iufiber. fully corrohoratei Ihcie opiniona. At, bftwctcr. 
i|iicitinn of durahitilr cannni be praclically dctormiiied la a fev yeara. uf 
at it ia moat Iroportani. in a commercial point of «!<«, ibat llie inatinU 
uied fur JainM ahould be rcry durable i ao, Ibe time since the inlradactloB 
if Ihii miteriat being eoniparalivniy ihnil, I felt il «a* iirriMtiry tohave 
Die a|iiiiiiini of IhoM who wer« well ([Uilified tn give Ihrm upon the proW- 
Wf itiiralitlity of the matetiBl, ai compared »iih oihei* now emplaycdi 
One fact ia wrti worthy nf nntice, ai regard* the action of Itie pradoeM of 
coal upon thla material, niterlal'y n tbey appear lo be the only liqnldi tha* 
affect it. Naphtha, it appeart, will diuoicr aimple or nnrnlcanited caoat< 
choue, but only nreJij it irhrn vulcuniicdi and ihu) ihrcfrtci, whicli fee 
aome purpom woulil hr irjnrioiiB, fur Ihia purpoie it adiautageoiu, aa the 
effect of it is lu make Ihr Joint ii||htcr, 

Ai a general prinfijilr. tlicr« e*n tie no doubt thai, errlfrvi fari^, tbe 
more (latlic the material for a joint the beltrr, aa the frKlion of an elaalie 
body preatlng againit the pipe* is loueb greater than tbat of an inelaiiK 
body I and bcece the realatanoe tn preuure. or force cxertrd lo diaplam U. 
muit tie nnch greeier. lu a joint mads Kllb t"ad, the teaiataucc to tha 
prntiire it owing to (he melted lead filling up any iiregulanlies ia tha 
iiirfatc* of tbc (pigoi and inckci, thu« forming a key, and alio lo the cora- 
preiiio;i of the leeil, ctTcctcd io "irltbg up." ItaiT. thi> clfect do<9 not 
extend abate a quarter of an iath bcvortd the cxloiual face of Ibe joint, 
and. therefore, it it most iraporlaat timl this operation nhnuld be coreftilly 
pjrfiirmcd. Great force ii rmplojeil in " wKing upj" it i», tlxrefore, nece*- 
lary to have the tbickneia nf Ihit socketa greater than tbe reit of the pipe, 
tri prevent iia ipUtting during ihlt nperatlon. Again, in a wood joint, the 
uperation of dririog in the wooden neitge cauiei it to be compreiaedt Ifana 
llifl wrdjie which, before driving, it from { an inch tu (tUi of an Incb i» 
iblckncM, il comprcaacd to the tbicknrM of |t'» "f an inch when in it* 
plm-e. this cunpreaied part hcin^ abniiL 1 incb in depth of the tockct. Now, 
in this operatinti, altbDHgb tbt »oJj;e lui; he diit-un b to tight that neilbee 
air nor uater can put (brough.ani! bu fir this eaute of decay arotded, 
llPlf^rlhrlI^:u, thfi fibfi-i nf (he wood aie i»jur»d by the operation of driTtng, 
and 1(8 «lii«liniy roniirqiicnily mtich impaired. In (hi* caie alan it ia neeea. 
iiry to hate the tocketa made ttrong to rfiui Ihe form apjilird In driving ia 
the wcdget. ^Vilb a body ai elaitlc a* the lukaniied india.tuhber. bow. 
ever, aurh force it not ncCPiaary. Ilia material cann-ol he farced or driran la 
wllh a liaiuiucr. It li coerety rolled in ; and Ihe ring nhirb, before CoiDpre** 
Hun, it rouiiil, wbeo ili place uke> (tie foini of a flat bdt iDticad of a cir- 
cular ring. Thu>, suppoiiog ihc tluckiieu of t riui (o b« jiha of an loch 
diameter before contprta*i«n,t<]i«n rolled into ibe tockst, with a ipacaof 
\ of an inch iiirtwrcn the tpigol and tockct, it beeomei abi-lt of ^ x U| i 
or the depth of tha belt la mnro thin douhln iti tbickneia; and thli elMtie 
llat belt of robber, which hat noiiimtly an excetaire tendency to reoat 
■hditig, it constantly eiideavourinig to retuine itt circular form, and heMt 
tbe grest friction einrtcd iiu Che tides of the pipe*, while in thi< rnmprciiBil 
■tatc. 

[Here followt an Recount of •evrnteen [lifTiiient Rxpsrimanli made by Hi 
Wicktieed (a (ei( tbe elRclency ot ibete Joints.] 

Tbc 11 roe occupied in the* trial) ha* b?i>n abovo St; noDtbi. and J 
now eiialiled to ipeak very conDilenily of the value of ibe new jninto. 

It apprari that, for a 4-iacb joint, tbe tpici! between the ipigoi and aockat' 
being t of an inch all round, the vulcanitrd iniHa^ruhhct ring should 
weigh li ounce, and for a 12-iitcb rinpi the tpaco between tbe ipigitl and 
■ocbel hi;ing Ibe lame, ri£,, J of an incb, (lie weight uf the ring should be 
&1 ounces. 

SeeiMn of fpiaot^eod of pipe. 
[^ 



the 
l« J 

loa ^ 





A,«adfll)M«rbrlE. 0. uppuaUeu CarctionarrulnnlaMlladla-nibberrinff. 

The apigot and tockel cuds of pipes to ttiit the rulcaniied india-rubtwr 
tingt sbuuid be foriood tn foUowi ;— T!i< ilcplli ot ihe socket for all pipes 
up to 12 inehc*. whieh is ll.e Urnrtt I l,a<r« eipcrimtntcd upon, should be 
3) inchea; the thickness of Ihe luliil or apace between tbc outaidc of tha , 
ipigot and itxida tbs locket, should be 1 of an inch. There triU be n9 < 
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cuion for nrtra tlrvnght In the (Ocketi. u ihrjr vt not ei|>ateil 10 anj 
htowiorio llw lontU thawtdgc tn ntalliii the jglnl, •» in tcwl and wwiI 
Joinu. 7lie ipitM ibainlil haic • bquare iieti or bcti -^thi of ■■ inch 
Itatcli, and | on inch deep, out on the eai, IhnD a clrar spsoe of 2} iochci, 
aod then anqihcr twtl of tl>« intiie iliinenriont, w shown in tbe engraving. 

TIUB«I1I alkw ■ pUy of ^th «f an inch all rguEiil, anil the upper bdl 
will dfediulJ) prr-rciit lh« jiiint Mowing out i (hmiltl tben he an; tligbl 
dafictMUjf «( iblduieM In the mdia-rabber nng. <>r thoulil Ih" ring ht pul 
OB tlie cpj^ot ttrelewly. tu ai not id roll rrguUily t thii. huwever. oaa 
acaiMlf eter hap;rrn, u tlir lilld tl Ihe tnul of Uit t jujul wilt he a guiile W 
Ibe woikratn. and vfi; much facUitam ihe llting of l>i« ring piopcrK. 

I ban ratciilae«d iho weijhi and cmt or lOr* rin^t nrnrioui aize*, nlilcb 
wfU ba ibe Bamber required far 3O0 yuiU of [iipca, at follo«t : — 



Sh. 


Wdfbl. 


Incbf*. 


lb. UI. 


3 


7 


4 


9 S 


S 


12 & 


6 


1& 4 


7 


IB 3 


8 


•a 2 


» 


24 1 


10 


27 


11 


» 15 


11 


32 11 



Ptrlb. 
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Ta malcaa conpatUnn helw«»ii ibe coit of Ibc indU-rabber j^ntai aMl 
lead or w«od joloU, 1 hare in the foilawing (tatrnent inrluded the niat«- 
rUL, tht labaar in making iIm joim. and Ibe eiM<ai>ou, aud tllinif in o( iha 
irencb onljr. but laclndinE 10 gwr cent. iiroSt : — 



Ai ptt fani roD. 



ValtB&Uid IsiIU-kbUmi. 



"*■ rnbbfr. 

.1* a 



iMd. 

IM perceot.t 
91 .. 



CllMDFt llUA 
VMd. 



4Sper Kul. 
11 .. 

19 M 



4 tawti I 

IZbdi 1 : 

3,4.5, 6.7. B. 1 

9.10, ll.lZ.in. k 10 a 2 b 2 03 

oncjardofeach J 

Tkking one yard «{ etch iImJ pipe, (lara three inches to 12 incbct IocId- 

live, and in addition lo tlx bIicit(, aditiog llie a*erig« cutl o( catting ihe 

pipa* 10 lh« trrnoh, removing lurptu* tartU, re^iairing Jraiiit, lead fiftt, &c., 

■ad all otiter chirgei and ruki, add giiartmUc roe t«sl>* month*, electing 

Um chaise* of Ibe Caminiauoiiertaf Koidaor Street* for (■tlof, Ac, lli« 

coat will be a* (ollowi :— 

Inilia rabbrr Indlt-nibber 

t jtt a . H'oad. I»r1Ji.nilibiif. ihnrrrtbui Itad. <hM|)*rtt>aii aunJ, 

2S*. \9d, 20*. td. I'jr. 6(1. 22 peromc. & per cent. 

The pruM Eiren «i»j vary aceording lo Ihe lomtitjr and oalun of the 
pmnd, bnl, I halieio, «ill h« found in ever; caie vcr; mod^raW for naod 
and BOUd «ork. M'hera there it rock, ar }iaved or .\Ii(«danii»Ml load* lo 
tia eieatatt>d (ur tbe Ireneb. the uxiaf in Ujiag tlic joinU niib ludia- 
tnbbet riBga will be tcry gnat, aa the extra exca>aiiuii lequirtd round Uie 
Ji>lnt tot Icai. cement, ar wood joinia, lo afford madeiit room tor tbe joiat- 
mslKt W wtirk all round the juini, will not he icqqiicil ror ihe Indti.rnhtirr 
Jnatai and hence the taiiug iu excavating Ibrougti ruck, and cicaiaun)i ci 
taking vp aad renewing ibe pared and MacaJamiteJ r^adi, will he cun. 

Wken the wood )oinU are oaed (and thej luve been UMd rer; exltnurcly 
ia Iha Eatt Loodoa district for ibe lail aiiteen or loventMn yeari, and round 
to aniwer reinatkahly well), it it necea&ary to npote tbe joint* In Ihe pie*- 
•ure of waicr tbe; are inUtndcd lo bear, ber^je the Bniurid i» Illled lo. to be 
ecriain that ibe jolnla art il^ht 1 bcncc, unlni in ronnei?iion villi maint 
at/cailj chaigad, they oaiiikui tic rmplnicd, for the csjieiiM of walking a 
force pvaup l« AH erery Icugtti of pipa before it la covered, awallowi np all 
tbe Hving that, undor olbtr and luotc fiMjurahb circumatancc*. la clTocted : 
ao that for new towns, or plaoa* where tbara are no charged loaini alcead; 
In exiileacr, thtf canMt ba uaed t and for gaa pipci tbej- are not at lU ap- 
fjinble. 

As objection waa niede inaiijr ; rart ago to the wooden joinu : that wh0r« 
tbe pipes had to be mucb curfBi). li would nut li« ufr ta inak« an unequal 
JoiBt thick on one aide and thin ou the oilier, whii« with I«a<I ibii migiii he 
aalelr doae by a dcTtr joioi'inaker. The Min< oljutiion uiuy be made 10 
tbe priqwfed joint, on occoiiat of ihc bclti prevcnIinE a ^ti^atcr play ihin 
^h of an iach in <lic tvckct,— ihe antwer given in the hrat intiiBce will 
do in the attond, should il baicid*; vie., that the nunibtr of joiaii required 
to be M made, formed an looantid«rahl< per centajce npaa tli« wbole nuubw 
made, and, iberefore, furmed no iiiflif lent ohjcciion to tbe gtaeral uie of a 
cheaper j«lnL 

Aa regaffdi Et*a(iplicahiIiiT to Raa pipes, I bare snme hnsttatinii In giving 
KttrongDplnMn; bui ai Mr. Aikin'i Report protratbat tt tsa durable naia- 
fiil, BiM Is not iDJuriuoslj sflTccted by iho prodacis of coal gas wbich coltaci 

■n»ara<4«ile prlnef TalcuilHil IsdM-nibbsi j lii sBiall qvaDtlllH li bSs. |rer lli 
t U* p«c ant- cb*B|,n !■ «n trrnnttnit trpr*9tiini i Li tvouLd oiakt tlii iDdl^ru L>bcf r^t\ 
'ilBf. IWH iwpMcent, to utteu rRim (•(). ihtis remain* «. II ibuold bt M.tn.aai 



as 



pw cent. Um l^an Ind, and 9^ 10, wid IB pti leut. Ina Itui, hvuI. 



in the pipe* 1 aail as It appears fram my eipeiinientstbatthe jotat on itand 
an enormous prrMare, 1 think ii may, probahly, be found the An/ ir.alcrial 
thai could be UKd ftrr a ft* jitint. i btlieiclt will be adaillcd, thai with 
the maUriali otdiixtitt cmpluyvd ta joining gta pi[HH> il ia <£fimH to fill 
the jotot ao ihorouf hly at to preieat lbs escape at gu, wbich tbe colour of 
Ihe earth ocir the Jt-inti of gM pipei will prove : tad allhoagb a Irid or 
wood jniol may be luailc capable of wilhtisr)iling pi^al prenurr, and t'i> aa 
lo praient sMifrr leaking tbrongb, neTerlheleM per will eicape through. 
Keuoniog upon tbe matter would, titercf pre, lead to the contlunoii, that if 
a very eluitc body is used, preaaing with greai (mtc on all tbe stiifscee of 
the iron in (oiuact with li, so sa to ftU e<«ry *(>ai-e, there it nui-h greater 
ccrtsisiy of forming a light Joloi ibao wllli a aoii-«la*Uo lubttanoe, where 
llie density of the matoria) it all that prevenla Die (itcape of fti it mutl 
be borne la Bind that the India-rubber it impeniDtD, and ou nocr be 
liable tohaeeHtaufeBlail, vrpuriMlhiuugb ii, whti^h aiajr be the ctan vdih 
lead, ecfnent, or wood, if nol prrfrctly inDde.— not 10 targe as to allow a 
tiqotd lo pa«« through, but MiBciencty to at to atlnw gsi to pastllirungb. 

At regard) pipes made al eaiihenware or glass, on other brittle tutierial, 
which would he brukvo, if it were alteniplcd la make jainii iif lead or 
wood, 10 wiibttand a praseure of water, this iNirritl It fcry appllcablB, aa 
no force i) applied in nMkiog tbe joint that would in Ike slightest degree 
tend lo tplit or farMk tha socket of the pipe. Tl-i* joint lemoTes tbe only 
useehaBleal otjectlon that I hebereexiits to the ute of ib«iB maicriili ; but 
the chances of breaking when luid, and the eoii of the pipes wbnn to joined 
(increased by tlic thartnets of ibe lengths of the pipe* rciiiiring a gniatei 
niimbrr of joints), are ijnrsiiaat to tie constdrred by thme who propose 
nsing tu*h mBtenala. It a|>|)rift that none of ilio product* of the sewct* 
would injutiously affect tbe ruleaiiizL'd India-tuWirr. The inipriivi-nieBt is 
making the india-rtiMwrringasiiu-e I rrcTiTcd the fl'st for trial it itry great. 
The first «a( vancd in IhirkMSS aDd woi|(hl veff|tuach ; the la>t tie aa re> 
gnlar in ihlckncta, a* can be proved by tbe weigbta uf several of lUe same 
site being at aearly ai possible the aame. This it uiotl iupurianl, at a va- 
riatioii 111 weight, which is tliirssnia at a Tariatlun inlhiekBeai, would pre- 
vent tbe certainly of lightnsn of the joint. 1 hani, novertheleM, In tbe 
wci[bu given in the table, allowod an eilra weighi oia precaution. 

Ill coociusiuD, 1 bti leave 10 laj, thai il ippean that fur tlreiiglb, dnn< 
Litiiy, rribtance ta preaiure, snil tor the cloienrsi of the joint prcimting tbe 
cictpc uf t!HSei, ihit inalciial ii better loitrd than tlic ordinary iiiateilala in 
utcj and, thai the cot I of the joint ia leas than the coituf lUute in ordinary 
use foe iron pipu. 



UWET or ASTUom AiKiK, aso.. r.ue., wn. 

WUI Kiitgt tif YtUetmizri ('aoiifeAour, mien u^rf ri4 ftulmiofa 1/ Ceif- 
tron Pifitt, rrlom Ittir £latlicity, and vAal vHt lie tAtir pniabit Du- 
rability .' 

Tbe reiilieot spring at TultanUcd caotildiatic it far more complete than 
that of the caanleboue nol vulcanind. In other words, tbe former Is far 
tuble 10 fire than the latter, CAOiilebaoe it volcanlaed by euinbiBalion with 
a certain stnalt proporllon of tulplior; A» long, iherrfare, at eaowlehoue 
reuatDi lulctnized, ihat it, u lung at it mains Its tailphur. It may be *%• 
|ip^-t(d to retain Ihoie qnaljilei by which il ii cbaracierisnl. But iron has 
a ilroug illfBcti'in (orsiili>liuf. Is it UOl, iherefoir, probable that rul- 
canized cauutcbouu rcuiaiituig lung in contact with iron, may give up Ita 
■ulpbur to ihii laiiet, and thus be reduced to the tute of caioaoo csout- 
chone f 

1 tee oa lalisfa^torj way of bringjng this <iuesli»o lo the let! of eaperi- 
ment, at bnlh eait-iran and eomoDOO bsf not unfrFquently eonUia tulphur in 
variant propoitlona. The iini^i of velcaniKsiI rtnuirhnuc thsi I har« leen 
tahtti out of iioa pipes return to thrir original (orni as soon ai the nip or 
strong com preation la wbich tliry were lubjeei ubile in the pipei bat been 
reUevedi and they art tUioed eitcriially by a liltlt oi d< uf iinn rubbed olT 
fram tbe inner asrfacc of ibe piiw, in cnniciiucncR of ihe strong fridton and 
comprDisiun U Mbiob the; an cipoted In iba act of iuterilng one pipe into 
Ihe other. Ueyond Ihit merely superOdat attrition, [ do uul think thai any 
seiisilile action would lakeplace between Ibe ring end Ibe iron, even f«i s 
very long lime, at comntoniemperalarea. 

If Ibe pipei are Intenied for tbe eonveyanee of water, th* exposure of 
tbe prujecttDx edge of the ring to this lii]uld at conmon lemperaturet can. 
not pottibiy have any injuiiout rlTtct; for 1 hate boded vuleanired as well 
at comnon caoutchouc lor so ham in water tl 30U'. and ibe piMn. when 
ihcy bare become dry, hare ahown no diminution of their rot peel ivcdtgrtca 
of elattictiy. If ilic pipetare to be employcl lu ciruTiying (tial get, tbe 
originsl ((ueslion bccouiet comphcated wilb the contidtralion, how far the 
volatile ptodect) of the dialilUiiuii of coal are CApable of acting on vnl- 
canitcd caoutehoue.' Tbe principal milters driven off frMo coti duiiog lit 
dUiUlatlon are ctrbureit«d hydrogen and oleBant gu, sulpbntetted hydrofen, 
anunonia. ur. I belieie. thai in a very short llna the prejeeling edgea af 
tbe vulcaniied rings wouliJ be coveied wilb a thin layer of ur, wbleb would 
eflleauslly prevcut their couiaci with tbe oilir.r mattert. even asiuuiing these 
lalUr to have any aciion (in vnlcanixed caouich'UUC. Napiha, Ebe product of 
tbe reclilicwllon ol coal lar> is cspable of diMolviiig oaoutcbauc j but iho 
only effeet wbicb it IiMi eieti wbcu boiling hot, on rofcuMird caoutchono, ia 
tooautcit to iwdl. If ibe crude tar ibould btTc any inch rlTccI (whicb 1 
doohij. the oonsoquence woold be, that tbe piojnctiug edge of the rlag 
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wniilJ tncll. inJ lliii» TCndef itillmoreeffcelual arkitcniag wbich -"m »uIH- 
Cicnllj to tiefoit. Tlie ilrDiiftil liqu<<i amiiinni*.M I liitow by ixpcrimcnt. 
bu no wNrnt nctioti wbM'ivr, dm nn romnion rut-ulaiiebr, b; digctliogin 
it for (cvrtal i&oiiihi. SulphurtiUil hjrilragrii ba« no tnwbla cfftct an 
conmoD cMiurrhoDC jrnmer»td in it far lorae dari. If li^ lanr-«>ntiiiDi)il 
AdioQ OM iul<Mnit^d csnitlchiiiie, U]' tDlphiir «u tikf n ap. no injury to Ibe 
riti| wuulit ri-iuU frou ihii ; fot lulraiitcrtl raniilrbnii:; mij cnnliin a giMt 
einu ol tulpbur, >i(liovt •( all inipaiiuc li««la»ii:iir and uiber latiubte 
proptTlin. 

Wilb icKKil to ibe duraMIlt; of *nlciniwil taoutcfaoiic compaml villi 
tbai of MDwl or Itad, Mbicl', I l-rltcir, are ibe on); iuUiiiici ftt proent 
ti*t<l iajoming iron pipii, Ida foUuoing tifouimtinns inuU t>o ukea inta 
WIUJlUnUHin. 

Ilia coniprruion and violrntc «bieb wand und(Tgo«t in ihf aci of b«lng 
(Iriien in. will nuira or Iku (tamagc tu loxiurc, and weaken ihc lateral co- 
hf-iiunu( itt (Ibrci. Ciontcbouf Mng niilioul Tiiihlt porpt. and Itcinff or a 
)mfrrlly uoifnrni co-mi iicncc. aixl giuitcisril of |;reBtcl>Uii'itv. «IU not only 
eiduiic air anil maiklure linni tlit ipam wlticb il oocufara, I'Ul it tuircrly 
tutccptitik uf nutliatiiral liijnij, rTcnrfoni ib< iiroiigcit comp'Mtion. 

IjMd u no muit iNtruutliaiifaoulcbouc. bill IrtiiiK altnoit iinalli inclaitie, 
Vtll, on iKiB acivunt, ba a >•■>« Fir«c(uil |irrtfliit>ir al WuWaft. Sau* 
ItaUaaic a^Mian will pritliabljr lake plic» bfiwceolhi^ Ifid nk'I I'un Uading 
tu oxIdlM Uiia Utlcr; ami, whrn ;i)>inii?aeiintib» cratnl, (rem llie IntM. 
potitiou ol ■ la}Yi of oiiilc of irou b*t>«n Iha twn meullic •urfatvi, II" 
Itad itaelf will bcGame oiidiied aii^ei flciillj, (roui tlic coiotiincd nrrti of 
sir and moiilure. 

I d« not, ibcrcroir. ace ao; rciMn lo doubt tbat rlnt* of Talcaaiafd 
OMatcliouc, Kbcn nacd u k bitcninf; of iran pipci <iDplo;«d in itaa con- 
njance a( waiet or coal gat, woulO br, al l«ait, at >|tir«lilt a* ll-e b<at of 
tbc mcUiMlt Qu* pr«ctit*d, anil probablj mora tccur* Ironi lubag*. 
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SOCIKTY OF ARTS. LONDON. 
ATw. », 1848.— J. K. BarxEL. Eiq^.. In the Chair. 

" On ffydrattlie Prnturr fitjfntfa, an4 on Iht mpbtymml ^ tligA Fiillt uf 
W»trr, acnag ty Ihrir Wttfhl Or Prmurt u/iTn m Pitlait mortiits >« " 
Ofimitr, to frodHn a SicijrroMtitf «r /tUtmaliitf MqUoi." UjJeiarB 
GLTKit.£iq.,r.n.5. 

■*Il apiwBft," ohtetnri Mi. Cttvx. "thai in the rtar 1J69, tliii iulijcct 
bad ticen bion^ht befort tbc S<ic)<iy «f ArU h.v Mr. SmriiQii, ibe cclotirjt'^il 
ea|tnecr, vhoic (wndiuction ol Ibo EdJjtluuc ligbtbgute bat aince tuvcd 
■a • Ruide in BiroiUr wo'ki. 

Quing la the graal inproTpmrat *Dh)ri)«entl5 made in Ihr ilvan.«n;in*, 
bf WatI, «tii>r-vnginM of all kindi «(n throvn into ab*yao«e, anil the 
waltr.preuure tiigine rrmaiccd unemploveii in l^nglam] unlil iti u*e «u 
Tttirtd by Treiilbick. «rbi) wua (tiiiioguiihed lij Ibe inTention of lucomalivo 
engine! to hi: iitcd ca riilwiii, or raiher upon the tramwijri of hii tlm«. 
TrcTlthlck erected trreril w*i«r-prrt*urt cngrin-n. and In \9V4 he niide nne 
far* lead mine in Dciliyehiie, nbieb la itiil wuiKinu; ndl in tba Alpurl 
Mioot urai Uukrwcll. In |V41, Ifav ptuprirtoit of (b« cniriFi, b; Ibe ad<ice 
uf Mr. Jabn Taylor, i-*ia|r«<| to ttmi « lery p<iv»r(ul eoi;iiie of tbit kioil, 
to cUar tbc mine* from irater; Ihi* nai made by tte liutlrrlry eonipAiiv, 
uad«r th« din:i*tiiin o( Mr. (itynn. nnd »l In norlt ctrl.v in Ibe fullontln; 
vear. U It one of tha moit pDvrtfu! and rfllcierit •iigiiin of ibii kind 
bilUeriu ma'Ie ; ihe nork ii pecfonut it rc|ii.^l lu itS-Uat^f pnwei. anil in 
iMcful *ITrci It tquitl In 70 per cent. i>f llie ibrnrritu ptiurr nf Itie waler 
fall. Die coluitin of «atcr in thi* in»lanco it 132 feet biitli. the tlrukc of 
Ihc piil'iii it 10 (ccl, and (tie diaoittei of ibe c;liiti]>:r ^0 iiicbcti come- 
(|U(utlT, Ihr )<ic*ku>a un ll>« ('itton 1* rqual tu a xvigbl of SO lam. Tliit 
tojjine II oapjbie of making 7 atrokM per minute, without any ooooutttan in 
tbc deictfnding Caluinti. An rxcellenl model of tbit engine, now in the Mu> 
••HID of Econ-umic (Iflolngy. km made by Mr. Jnrdan, vhnte admirable in. 
veniion of marhint-rj' for catviiift in wood liat tinoe eiUblitbed liii repuia- 
liun fur uieebauictl iXiU. — The ttater.iii?«urc engine, allhimgb nrglrctfid 
in Bngland, haa been ettcmiirly used in (iFrmanv, oiiil draniogt of tome of 
(hfi but German rnjinti wore eihibilcil, to illuilia^ ibu paper. 

A IcnglbiTiicd diicuuinn followed tlic reiding nf Ihn paper, in wliich Mr. 
JoHDaK tUKRfXMl a mtani of uvciconilng iix conruuion, liitli«rt(i lo oh- 
)««.-! lonalitc in tbc mirking of all enginea of tbit clats. — Mr. Gltk^ alaa 
tialcd llie tiiuitiuai in whicb he cantidrrcd bydrialic engine* cuobt be 
adiantagtoutty cniploycd, and in nlilch il wi>uld be trupotaible to make uia 
of any claia nf tiater nburl. lie alto d«tt'rilicd nn itignnirjui application of 
bydratiUo pnver. In Ibe oa»< of a cnne uted oti llie il<iaj' at Liirrjirtgl. 

The Uitaki of ibe meeUnj were pretented tu Air. Glynn for bi« commii' 
meat ion. 

Meura, Staitk and Pi.rRia wr-re pr«'»cnt at Ihit nif^rling, an<I cibiliiTed 
Ibeir Bteirie Li^ht, and ■tiowvd the priimattc ray, and il^e mj cnnoentitird 
hy iimnt of a Irna. — A li>nglh«ned diti'niiioo eniued, a> lU tbe pccultur 
luriB of the tliailwtt Ituui tbe flame ul a vatidle, nnd tbc bind of li][lit acbicli 
auftoDBded it. 



Tb« Ihinkt of tha meeting were pre>ent«d lo Meurt. Staate and Pebie, 
■tho pioRiittit on «n early nriiing to lulimil a p<>prr on the two leading b*. 
tuns of the InTtnlion — naoely, rrnilfring the liftU pansaoeBl bj IIMaMaf 
a telf-regulnting niignetie Bpi>aritut. alto leiiilering tha WjiMm ■oa iwta i 
hr allomng niily to mncb o< lb« cutient la put ihrough the dedrOM M 
d(ieIo|ied in ttgbi;and aim lo make a aiauneiit at taltMcaM afpradndi 
and iiiainUining tbc ligliU 

Mr. C. RcDiHfi lahtntiK^I a paper on Ur. J. B. riam'a " C^mprttttd-Jif 
Mnotjilttric Jiailiray," and n oiodel of tbc lutie, *altc, and pltUn ■«« 
exhibited. 

Dee. i, 1848.—;. L. RtGAami. Gaq., U.P., in the Chair. 

51r.T, R, JouiAM r««d a paper ■' On imprnrentertti in Carting maehmrry^ 
The ihiee greal laprOTCnientt whtcb Mr. Jordan bai ctTnlcd in hi* cmninf 
uiaeliitie ars a» folluwi : — Fiittlv, in lb* coiiitruclinn of what bo terow 
Vuriical Machine. The peculiarity nf thi* a:rH»gemnnl •• that il enablci 
him to cant blovki of itone of any required lute. fur arehlteetitnl or Atto- 
ratitn pnrpoifi, wiihiiiil baring to nmie the utight of thu blm-k, at RoeU 
be tbe cite If It wu placed nn tlin hnrixonlal lied uf bit Actt mictiine. The 
cutting drilli are. bf ibe veitical cnirhlne, brought In coiittcl al ligbtaa^ei 
to Ibe face of the ttune, Ibe tlune iltrlf being placed ou ■ chuck 0* oenlra. 
upon which it it mode to rctolte, w ai to alTurd the uecettaiy facility for 
biiDgiof CTcry portion of ib< iiirface into coiiiaci with the drill.— Sccwidiy, 
in applying niallicmalical inaltiiiDttili on the flirtliog tablet lo the prodnc- 
linn uf working nioutdmp from ittaningt, wilhiiul Ibe oie of moileli. Tbia 
he doei by having iha culling edget of the drilli tnade in the form of ooe- 
half of Ibo trctlon <ti the mnuldinu to be produced, — Thirdly, in affardtllf 
the iDPani of producing ■ rcvpito cnpy nf any rFqiured pattern, *0 tbat tha 
two curvet on a cbtlr-back. or other picrc of fiirnitnrr, can be cut out from 
a tingle mould at one and the inme Iiine. Tbii he elTecli by di>idinf the 
Dppci doaling tabic into two parii, and fixing a centre tiiidcr the mMhine 
and betwMD tha two ttoaliDg lablea ; on Ihii centre it a fixed Icvci, which !■ 
eonitected al eacli end, by iuea<i* of irun rod*, la llic (InaliuK KbLea, w IM 
wbaleter mation it giren lo the rigtit-liand U'ltn, it exaiily oapi*d| ta • 
reverie direction, by the left.hand table. Tbit it the cats only to leafu 
Ibe radii of the two arm* of the hied Icter ate eiaclly alike i but by alUirinf 
the length of either arm, a fouiih itDpiornnivnt ii erTft-'ied, at ihir iuTcatOf 
la enablrnl to compreia a pattern to at to produn a narrow panel IriMB 
original of mui^h grcttcr lirrtdtb. 

A model of ihe llonnoutal mnchifle, and diaftramt of the Vertical toachlSB, 
with ipcclnieai of tioik I'ut bj each, were cibjbiicd. 

I>ec. 13, 1948.— T.WinsraA,Biq..F.K.{J„ in the Chair. 

" On fht Prewn/ Slat* g/ EUelrieHy, at apflM to TfbpnyAl,** 
Mr. N.J.IIouna. 

Mr. HiiLvn. in bringing Ih* luSJect forwirrl. tiKcdlbat il wax bh iirtci 
lion on tliii uctaiinn tii cnniider i>nly Ihe priiiciplei uf llic bctt kmiwa foraia 
of ciiMing tcleuioplit, and not to oritcr iuio ihc la'ioui modlUcttioDt into 
whicb Iheautijcci bad »teiidod, m luiiny of the recrni adaplationi wen 
merely timple cvatiunt of original pateiita, witboial aoj elaim to ntertt for 
Ihe tdtancenient of acience. lilting given a tticcinct, but eorDpreb«iait*t 
hitlory of Ihe tlate of cleetrieity, with reipeet to the appticaUon, nitJiuUar^ 
frnm 1*46 to IHOO, when Volla ditemeti^d Ibat Ihe eurreut obtamed DMn 
bit pile had Ihe property of otOK-nnilnit Ibo dtlfirultiea pretentcd by tbc He 
of rreeelecliiciiy. ha dated lb« proiircitlv't atlriti i'eii;riit n( the tcience frooi 
lErilcd't grand liiicntery, iii li^lO, uf llic rotaloTy inducncc cserciaed by ■« 
electric ciirrr-nt upon a magntitt; iirrdlc, immcdintcty followtd by ihtl nt 
A I ago, ill iba fuiuittLon of the elecl'o magacl. The inlrudiiutiun of 
lelegrapb into Ibia country did ovt lake place until lb« yetr 1X57, at w! 
pt.'ri'Dd Uifl (Uiject wat occupying Ibe attention of the telcntiBc, and 
w«ie endctinuriflg lo eirry out practically the idea, bni without toccent 
and it nai not nntll Hrofeitur Wb'itiiono'ii mcardiei iiitu the more ibei>> 
retical partioD of the acienre, tliti ibe trguiiite perfrriion itu obiaiBed. 
Thi faiiting tele^npht were clanified imo two Ktcai diviiiont— uiiDctj, 
Ihotn nf i incrbariical naturr, in which Ibo intcirentinn of clocliwoik, «et ia 
motion Ihroifgh tlie agency a( cleclucity, "at ined to pioduto tlin Doooaiary 
iadicacion; and olhor* otubruclng a moie Ihcoiclk'al conilmelion, depending 
upon the diinct aclioo of tie luitrni, nlli-rr by induction upon a magnetia 
b4r, produi'ing dclleetion, or by Ibe deconipoiitiiin of certain cbeiuical tolii. 
iion<, p3aeed lo ni> to fiirni a ptrt of the mtrUllic lircuit. With letpect li> 
tetegrajdii g''ni>ratly, it waaaUIrd Ibat their adnpttim euubl nut lie advD* 
ciieil for tilber iiilKBy or uuniniercitl pur)Hi»ei. whrrc Et'^l >imtioa 
coitid not he beitowFd on Iheir wurking in iJi'liil — the imprifcctiont ahlinf 
(rnm tbett mechanical tinbltliict drttmyingthfir utility. Ibe only railway in 
tbb country, out uf tbtZ.tlOO tuilct of telcgiapb laid down, upon which Ibey 
bad Iteen jdnptcd. wa* the South Dt*Ou. anil there ibey were tued lo give 
the (j^ittla for ittrling the fi>«d enginea ta co'inecliai* with Ibe almotplverk 
•viidii. i'reti'iutly to ihc ■I'andunmenl of tbat prjncip!i>, tueb waa the 
perfeitirn to which Mr. Hotniea (under whaie inperiiiien deuce ibej ««t 
erected) had trrited, that ai many at 2,fllKI ti^nali were tDiueliwea given 
tJiriiugh the leriea without the con it illation of a tin|tR error. 

AftT adttTling to Ihe nurnrron) virirliri of priiLttnj Iclpgrapht am 
ilnruma. Mr, llulmei eihibiied hii net> ligual. at a tuUliluie for Ibe 
clockwork bsll, produciog the tuiiud by lueiiua uf (n oir.whittle. Mr. 
lloluei then piocMdcd lolhe ttcoiid lUtition, pointing out ihc varioot. 
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ermn i« ibe eld fomi of ncnlle imtrutneoti. ■■ K«tl >■ the Mtrrit im- 
piaremtmU which b«d been effccuil— fliit, bj ihe intri>dui-luii of lui dU- 
inond in4lrgii>Fnl, non norking OTor all l\\e rcinimHiciat aUiiuns In Cug* 
UbiJ, and jiroducing an muimoBt rlccrcwe in ttic batierjr poutt ; and, %e- 
eoni\j, br bii new form of htii\, which furtbe' rcductd llie helical rCtnl- 
ance In lb» iBtlrancDt, wbitb sat a jiainl of con>L<l»rih1e iaiporUii«e. 

In iptakingnf tbe c1i«mteal tclcjiriph, icccnlly inproredbj Mr. SaiD, by 
whi«h tAmmuiiinitioa had beta cffcetncl brtwcvn Livprjiool, Lon(]4n, atitl 
Muebnur, faaobamred, ihu oirtngta ih« impttftcllnnt in th* iitttrum«iil 
w«d, tba powen of that inpratctuent were not fujijr drrelopcd — g'fit 
rnlnaaM and vaat of iipii) reriproctij, in euet ot error, tiill eiuitng. 
VTiib TMp«t to inaulituM), liB (Mr. Kntmni) iUU«l. that tkn applJMliaa af 
electridljr ta tclegriphi wai atill iny imperttct. Tba uncotoed wim, ci- 
MadinKOTCf ih: tinea )□ tbc cuuutrj', «rr« neceiMrilj' etpoaed to the inju- 
rioutlDluracr* of tbe aliDuiiilirrc, atiaiog from raiai. foK*i dipoiilion of 
»aJni« taalln in Itie acijihlii>Dcbond sf the aea-coait, aa well Ba ibc acMii of 
de«oaipi>t«d trgcialik matnct. Tlitt ciutRd to an ext«nl llial rriiiuciiUy 

a/oftad Ih* communicatinn, and i«ii(ter«(l it DF<«iiary to clean tb« Inin- 

wltfe lupaDd wattr. Tht iti«<-l work in the nK'trapolla waa alio 

I to aerloui utijecliun, bclnf tuumlcd upon a fundi tiicntal trror — oanidy, 

lof enduiiBj on* conductor in annih«r iiDprnpnlT protKUd. To ra- 

' r tbe drfecia. he (Mt. Ilnlmta) tihibited a pluo by wbicb il waa )>ur« 

pMad to in pi o to ilia intuUiion — ilie wiics lieicg rnclnscd in a noil cna- 
dncliog Mt^iiaoce from end tn end, and illuitralcil Ibn pntclieal op«(alinn 
a( hii tticoT ^T !'>■»« my beautiful tprciuitiii of tbe (tnproTniieeia il 
«o«ItI elTec*. Mr. iloloBaa ooDoludad, bj liiirll]' nattving Iha dnangcmant 

it'lefrapb waa liable to n««lTefrom lightning and Iho influence of mag. 

~ I atMaati and tbe laethodi bithtrta adopted area* denonilralcd to be 
iaadn|watc lo eoaoictact the affecu Of tbatt phainaaBa. 



ROYAL SCOTTISU SOCIETY OF ARTS. 

13,1648: Annual General M«»iln(.—4aoKOE Ddchjixan, Eiq,, 
C.E.. F 1LS.E.. Preiideni, in Ihe Chair. 

Tha l'KRint>anT, before prnorpdinjc wiih the buiinrii of tbe (Tenin|, 
bff B«d to ciiOfiaiulaw the S'icietv un their re-ancaibliii]^ for thi coin<ii«nc«- 
iDfiil o( ■ itcw anilnii. and uii (hs (jroapect which Ihcir (rati eipericnce 
aff-irJcd lltat (hi* MMion wuulil nql piste bciiiod any nf Ibo otbcta iu the 
iibpiiriaara of the tubisda lo be Uid kofore Ihem, ind tbe diicu'niouk to 
whiuh Iticjr ni^t land. Dnriajt thn lait leaiinn, vnrinui inli-rruin^ rnmmn- 
nieatiMia had h«an raceind, and lng«tikout tnirntioni. ai the Price Mit now 
cimUtad among tbe inemlicn would ihow. lad wliicb. he truiicl. wuuld be 
Mltrfhrtory to the invenion, anil an eiicouiaHnoent lo |iFi»ErFcance tn ths 
dtid of ImprDTcnenl. Frnin what be had ircn nf (hr |»ocrrilinga ol Ihl* 
SociMT, tbe tralj uarfot and piaciical naluie of Ibc tiihjr-clt Woiif:hi before 
it. Ilic free dlacnaaiont wilb H-bich Ibty «er< canvatlcd al ibt ciceliiigi. and 
tbetr iBArtla, U'lher iuvnligitcd atiJ lifted in the coiuiDiltfta, and rewarded, 
accordina to their abdity, mih a hbcral but iinpirtial banJi and tbe oppor- 
iqitltj alTuiitcd bv (lie RicrtingB of liiendlr inlncnuriic atiicng men of all 
prafeaawa* and part^ei, 1il> «ti Mlnhed iliat lliit Soaiet}- «u t'tiiincnilT ral- 
cmalcd for promoting Ibe (treat u)>jecl of tbe "liiipfuvetiient of the Uwriil 
Atia:" and he bad nu daulit it would cnntinun (o Ilr^uiiib and maiataiQ iti 
high cbarKler amnng Ihr important intlltiiliona of tlitl counliy. 

fiotwiihiiaoding Ihe un«tamplrd dirprrjkiion in Ilia grncral biuinfti of 
iba coontry, and iu eiery hiancb of iii>iu)iry and th« art*, twont^.cica n«w 
ntnthen had bctii adimlicd duiiii^ ilie acMion. Loaao, liowcvet, he U> 
uenicd lo aiy. ih^ had oict niib by death, of valuable and dig ling uiahed 
nicubetii of whom migbt he nnlicerl^ 

Tlic Dake of Aaiivi.i.. tbe Maniiiii nf tlrra.and the Earl of MoKar, 
BoUcnen wboic tiftiivu and ditiatxr. anrl trior Rieat attention lo agrieul- 
lutal and uihn iiuproiirnienta tn ttio uaeful aitt, »«ta of auaniial aeiTka in 
prowiotinfl Uia intero*tt and upholding lb« character of llic Sooiat; i 

Sir Gnonoa Hackkmic and Sii Tiidmai Dick Laupki, (wo moat 
eniinenl nitmben, wboae i-haraclri and lalenli, arid tbeir gteni iiiteretl* in, 
and Bllralton to, the maiteii ot Ibe Sorlety, and whom laliiable ■erticia, ai 
well when ihej' preiideil o>e( it na al other liiuei, were luu well known iu 
reqniie ao; euloiy herF; 

Sif CHAHi.aa 0. JiTdaT Mrxtsith.o( Cloiebnrn, well known by hit 
peat at lent loa to the aita. and by varioiu tntetettiug coiuniunicatiDoa lo 
thit Soci«ly. 

Of the profoiional ncmljcri, be c«aM not a>«id noticing tlip Ule eminvnt 
Sir, NiXOM. aichitecl in thit city igr ilie Woodi and Pqic'I* C>iDiT>iii<aneia, 
and wbuM lilfDtv and high cl>arai:lc-r. during the prrind he had b«ettin Scot- 
U«d, had gained Ibe etteem of all who had the plpiau-re nf bnowinj hiiri. 
Tb4 Qonan'a Drive alone, which wai entirely dcaignr.l anil eieculed by lilut, 
arlU ratlulB a ntoniiineal of hii laa'.e and iltil!. The 3ucieiy bat alio Idii 
Ur. llMXnae, a yiiuK ami pinroLnng engineer, cut off iiiddrnly. Lailly, 
MM*| the auDciate loeinbi^fi wai the name of tlio celebrateil Mr.TnoM, of 
Aieog, nrar ilotbesay, whoie magnillccnl impTDveniBiiti in hydraulic arcbl- 
lecture, ciempliAcd in tbe Sbawi and other watccwotlit, and hit ingmioui 
inetaliun* of Mlf-auiing liuioca, and plaaa for coixlacling and tendeiing 
ataiUbte ibe walen of iblferaat dittriela, baio laiaed hiin among Ihe dialjn- 
gaithod tngineera of Ihe day. 



A IMper on Cast and WmnKhi lion Rridgts, by Mr. Bcchamak, the Ptt* 
lidoat, waa r*adi which I* gixn in auotliu part of the Jaunat, p. 13, «i4 
alao in vol. xi^ p> I'ii and Hi, 

Kr/urrl of Ike C'omnullt* appttattd lo m^tri Prim for Camatutiica/iamt 
rSari»g SetMim IMIS. 

Thr eommillm awarded the following Priaat t — 

1. To CaoB«B BDCuaKAii, Bw)., for bl* "Dctcriptino of a Marine lly- 
ilronieler, fur aiccriaioing on Ibe t[jul the eonipaiotiie Sailuiat ot Prcahnaia 
of Sea and Hirer waiti." fScc Journal, vol. xi., p, 9t,)— Tba lloaorary 
Sil>Cf Medal. 

2. To Atmnnw pTrc. M.D.. for hii eoainunioatian "On Ihe Valoe of 
Gaaea frocn differenl Ci>aU, ani tbe price of light in dilTcrciit placca ; alw a 
new aoda v( ctuahaling Iba Conauiupl t£ GaKa,&«;, aud of utiitiatiug 
llluminaling Power." {See JoiinaaJ, vol. ai., p. 181.) — Tbo llunoraiy 
SU*er Medal. 

3. To J. SrswAUT IlapavnM, Etq., of Colqukaliie, for hia " DcacripUon 
and Drawing of ao loiprored Railway Urcak." (See Jownsi, *aL li., 
I>, 22.)— nie lloitoruy Silver Medal. 

I. To TnoMAa SravawnoK, ^iq., C.B., for hia " DcacriplloD, Drawiagi 
and Modol of a Portable CoHbidaoi, aoeeeaafully uted by htni in Marina 
Uarka." ($aa Jom%al, toL it., p. 62, and 231.)— Tl* lloaorar]' Stlfcr 
MedaL 

Svlt. — Tboogh Dnltnown to Mr. SteTenwo, the cuoiB'litca toA Ibai a 
puitablo colTirdani, with duuble wdingi, bid been pretiuuly Died in 
eogineeriog woika by the lat» Mr. Itntllh, nf Moulroie, which wai pat 
logelhcr on dry gmniid. anil then aMted 10 lla placa. Hut (ba flOBIBiii- 
tee cifoaider tliat .^Ir. itiereniuii'i eulTerdam ddfen from ti. and paaiaataa 
<«rtain adranitgra. from lla pc iter |>oriability, and mate leatly adaplattoa 
lo ail liicgular boltcni. 

Silrer Meiiali were awarded — 

X To Mr. JoHx It'DowaLL, for hia " DMcriptlon anil Working Model 
nf a Nrw Machine or Screw I'unip lot Lifting Water." 

6. To Mr. Kouaxr MotrnMuisHT, fof "a Self-acting Safety-Break for 
Kail way Carriagea." 

7. To Mt. Wiia.iAic Kitue. Manager of the Gaaworha at Galaahielt, for 
h'ta camniuiiiealioa "On Kuiuuuiiuag Fuel in Caaxorkk." (Saa ^eiinaaJ, 
vol. ai-, p. 1»0 

fl. To Mr. F&tDiBicK ScnRHCK, for bit cnmitkunieitian. "On lbs I'ro. 
gnu andPoMtlon of LiiliograpUy in ScoilaiiJ, t,nd. in particular, ht* oxtiiad 
of preierriDg Corraot He^iiter in Colour Punting." 

9. To Mr. DA.vitf. KasEiva, for hia " Ueioription of a New Oall-Coek 
and IloieXack, for LJitteras and oilier pnipuaea." (Sea /umal, nl. xi., 
p. !85.> 

10. To Mr. J\uiL* Bona, for bit " neafriptian and Hodri of a Stop*Cock 
fgr CoTroiivc Plmila." (Sen Jnumal, vol. Xi., [i. IR.'i.) 

II. To Ml'. JotiN KoLai Milne, for bit "Dctcription and Modd of an 
Overareh SuiprnMon llridgr." — It bring nndenlood that >l it recoivi- 
nienrl^d In iu jirnent lorni not I'nr Hallway Uridgei. but for foot Undgta 
and utheri of couiparatitely (luall apan. (See Janrnal, vol.xL, p. 32.) 

A variety of oibet piriui were alio awarded. 

A'oe. 27.— JoHM Cay, Esq., TAS.E., Preiideni. in tbe Cbair. 

The following comtnunicuiiatii were read ;— 

1. ■* Dttcnplioa, fith ruiQ Prawinyt, t^ an Hydrmilie tfott. etpttMlf 
adapM/br plaem ui\ert Ihtrt U lUlh or no ria* and Jail o/ (A* TitU." lly 
Mr. Jauko Scutt. 

Tbia dock is bailt of bviler-plato Irua, with a cailty tn tbt buttDnt aad 
round ibe lidu, cnpaiile of being filled «ilb water, wbitb aiokf Ihe doeki 
anil Uia thipii fliial<ul mm it; Ilie watitr ii ibtn puiDpeil out, when tbe doek 
fiiea, bearing the ahlp with it, and thai part uiHUmeath tbe ahip Iwing led 
lierfectly dry. Ibe ihip-carpenler can harn accoia to every part of tbir thlp'a 
Lutium fur all neceuary topatn, mthoiit hailng itcnurte to Ihe iliii|jeruiu 
pror-cu of " hcariiig down." Tlie inientor ■taiei thai a aMp ii ttiucb leaa 
itatilc to bo tiiaiiiL-d In »iii:U a lluatiug dutk, Iban by being hauled up a lone 
anil iriegulai inclined pUiic, u the pieacni tlipa arc found in practice to be 
wlien laid down in place* wheic there ii iiille or 00 rlac and fall of lido, and 
where there ii ffci)ucnlly an incgular coral botlooi. 

2. " Dttfripliv of an Electric Cloct, on «n in^rw^J i/rinei/tit." Dy Mr. 
J. IltACKIK- — Ihi* elock wa* atatnd to b« an imprarenienl upon Mr. tiain'a- 
cleciiic clock, botb in ih« mode of arljiiiling the pannintnt maffrieta, and 
in the mod? of brraktng and re.eiiabliibing the circuit i tbe break being leia^ 
liable taoxtdlM. It w«i uUo aiaied Ihai.the cleclriccurietit acted to greater 
advantage on tbe o>il of the pendulum. Mr. mackie atao claimed aa new 
tlic limple train of tlie raiivcnicnt, which cunilBla tit miy (en wbecla; and 
be alao claioicd a delicate uicthud uf adjusting tbe length uf tbe peniluluui. 

3. " D^Mfri^iui </ an io^rorrd BiUanp<> or E^itiKbriiim FWoe /ar Lde 
molitea, ife," — Tha ebjtet of tbw valre U to extinguiih Ihe friction uau^llf 
atttndanton the tiae n( (he eomioon allda.vaira tn locomulive engine*, antl 
which II the leault ol ilie pteitiiie uf the (team acting upun tbe beck or 
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exlarin ioifaM ol lk«W vtlrei. By lh« prepaui tontlrucliMi. tht uitMOi \» 
brought Id (fa« porit hy • nMhod that plkttt ibi t*1tc in kn cqiiitibniuni of 
prrMUir, on tb« principle of irtion *iid reaction being c*)"*! ■"<> ■■> oppotlt* 
<ILr«ctioni, TTi* u»m2 friotioo of the ilido U eipeclcd lo \it ibcrebj almoti 
entittty rcnio««d. 



ROYAL rNSTITCTE OF BRITISH AttCIIlTECTS. 
Jhe. *.—t. Bcllanr, V.P., in lb« Chair. 
^A pajiet •' Oh tkt Itt/lnily ^ CwMtrie Dnifit 4* rtf«rit Tnttry," 
waarvaJbj Mr. R. H. Hilliog*. 

Th« object or ihia paprr «ai to aliow tbat dealKB, ■• Keards OoQtic 

mtffy, it « Oclil »■ jpt almost nabraclifd: frooi aiagrarat uf ili utl 

•imple chanctFr, and rooiposBd of porrly Bcoiaetric corves, ftii iuliuily of 
beautiful iraerr) majr t>cpn>due«<l. By %arjinitlio dtagruu whioh aone 
M Ibe toundnljoo of Ibo Incr'j lu lj« pio^vctd, »■ eodUM Okriel; of 
dMijcna mny beoblalDP<l. Tliif Mr. Itilliaj;* illu»tnileil by mean* of one 
of \ht moM oimpU forma ut iliagnini ; cunibliug of a circle, wilbiu 
winch »Fn- fuiirulhrnt luucbliiK itie circoinfarence, ond wboo* diSDiOlcr* 
intrc uuiMlitnl ihnluf ibe Isriccruor. Namcrouailrawinitaaf IbedeaisiM 
pfuluM^ fruiB lliis Bimple furiii wrrc rxhibilvd i ai <»i:ll IM eograiia; ■ of 
upHarda of one Ituudrnl oUieri, all ubtftiocd tn-m \\>* <-Lmv Bkvlvloii forpt, 
—and which an n jiorliuu ol « wurL by wliich Mr. UillLng* if about lo 
make koowaio the pfofeuloaal large the rotulu ot bia atudiea uo ihi« 
Hllleei. 

UfC- is. — Aoioo^t lh« danaliont annonaecil was a M8. *aliuiie from a 
Doted arrliiiecl. containing nollces uf 100 Duicb arvhiu^cta, fcam ibx 
oiiildle n^M to Ibe preaem time — A diacu»Moa look place an ihe tBthla 
and ilcfccit uf tea Mud io Ibe (orowlloD of monar, ,Mi. Itiitn etproanl 
au upiuiuu tliBl a« analynia liini on ibt tabic bare out I119 owu feeling, that 
Uettnuta »aiid waa nut Ibc cuuaciif damp id huutcf, — Mr. U', W, I'ucvck 
•tktrd tlut in Imii bouMa lu Ihv Isif ti' Vl'igbl nrai llio tm, built aiinulla- 
neoudy ,on Ma land. co\erinit ■ *ti>nH fooodklioii, aaline to lute, oue 
fiaithcd wilb pitvucd wns pcrfrclly dr), while that ID wbicli the c«diDg« 
wrrc worked iiiit wilb uud fcuiu Ibe acB-tborc kam* water out lu Ibe ex- 
tent df dri>|>piiiK. Ilr added Ibal a chrmlst supplied • puwcrfiil waib, 
boding liul, nhicb rcmored ibe etil. — Dr. DickiOHuo uicaliuoed thai sul- 
phurit) acid in aa carlh«ii ibm; plated in a dKaif nivta would »oon ftbtotb 
th« tapuur.-^Mr. C 1^1. Smiili *uggMlpil alnnimijihi haTe been employvd. 
Mr. UonatdKia nb(«r*cd Ibat mm taud could only be used when VKll 
iraabcd by I lie miii. 

A cotnniiinicaiKin wsji rrail fnim Aleisn. J. ao'l T. Smith, uf Damicli, 
on the ii*c of M liiiitlooe riitilitr id cumlnicliuu uf l>ridi;e><, niUi detail* of 
one lately luill uver llic Tweed al AvbieilicI, price 1,2(M)J., LSI ft. « in. 
tpaa, 16 Ceil ividv iu Ihf luiOdle. 

Mratri.. Vox ntid Hnrrpli'n paleat floor woi explained [teeJourmil, «ul, 
ii,,p. I&tt), and u plan of Nurlbwni>d« whi eibibili!-!. 

Al the meeliDB held Not. Xllih Ind, Ihc rolliiwin^ Rnjal Medal*, lote- 
tber wilb Itie I'reuTiuiua In lloi'lut anarded duriui ibe Jatt 6c«aion, went 
preMOIcd b) Ibr I'rcnidcul, m follow* : — 

The Royal Guld Medal of ih*' luitiluie.io C'luRLU itonEitT rc^cKRHRLi., 
Esq., R.A., Profcuor of Ar<bi'ectiire lu Ibu Royal Acadetn) of Aril, 
Lobdon. Menitier nf titr liiiiiiiite of France, Ac. ; in Iriliinony of bis dis- 
tlBGHishril mFnln n> all AicliilrDl, 

TbcSoaiio Mftluliioo, li> Mr, jA;<ite Macliilin, of Edlaburi{h: for a 
ll(»gn for a ]>ui|[iinK lu contuin fublic Uathe. 

TIlc Silirr Alcdid uf tbu Irjkhiuir, lo ^lr. lliirtKr Bartv GaRUHD, As- 
sociato; foe llm bem £*>«> <>a Uie applicaUoo ot Sculpture and Sculp- 
tured Oraaoiaiit lo .VrchllrelHrn. 

A Copy of Sir V. Cltanibcn' Treatt«» on the Deeunitivo Fatt of Civil 
Ar«bitc«iure, In Mr litos. lliUt Student i fur a Ucaisn fur a <>nrdea 
PaTiilon, ke. 

A Copy of Gwih'a EncjclvpHdia of Architecture, to Mr. Biiiutir 
SmIih, tttudoiili (nr Ibe beat Sonee uf Sketches from Subjeols e'^cu 
Bwnibly by tbe CounoiL darbg Ihe S^mIod. 



ROYAL SOCIETY. 
Dte. 7. IMS.— rbtBiriof Aosbk. Prnidont, in the Chair. 

Jii, Pifiiday delivered ih« Uakerian leeiure. " On llit Crytlailmf PaJarity 
kJ Himiulh and alktr liodia, anil on it» tttiahon la Ikf Ktiyntlm f'trm if 
force. 

Tbe author alales tbnl in preparing small eyliadera of bismuth by cait- 
iag Ibem in g)a>a tube*, be bad ofleu be«B enibarnuscd by Ui* anomaloua 
angneilo results whieb ibey g*>e, lud that bating detennined to iace«ii 
gale the mailee cluirly, it cuded in a reference of Uie eflTeeta to Uio crys- 
talline cooditiuD of ibc tiiiiiiiuib. wbitb maj be thus biielty slated. If 
UsmuUi bo crystuliecd iu t^e uitlinsry way, luid Ibrn cr;slBl, or a firaup 
of aymmoiric cryalaJ*, be selected and •u^{>euded iu llic loasarlic Held 
between buriannial poles, It lmni«diately either putnt* in a kIvcd Jirecliua 
or eibraies nboui ibai posiilan, at a small ma^eiie needle would do, and 
if (litturbed truiu Ibis posiUoa it rvturns to 11. Un rcMispending the crys- 



tal ta ibat tlie botiMnlal lio* which Is IranSTtfM t« tin BagneUc aril abaQi 
beoooo iho irrlical line, tho crysial thea point* with lU naxlniutn ikfTM ' 
of liirco. If It b« again rewispi'iiilrd ki that tbe liue parallel lu tbe Buf- 
netle ali« bu rendered vertical, tbe cryilal loses all ditei^tlce force. Tbit 
lino of dircctiun Iberofore, which leoiU tu place itself parallel lo lb« ua(- 
tiello axis, ike author calls the iM^ne-cryifaffk mm of the cryalal. It ia 
perpendicular, or nearly so, 10 ihc hiiftbtcst nnd mosl perfect of th« bar 
cloB^BKo pUne* ofth« rrykbtl. It is the same for sll crystals of biamith. 
M'hetbvr iliit msgne-rrysiallic ati* is parallel or Irausierse In thcBagoelie 
Bxis,l.tnbiso>UihlslDbolbiiuwt repelled from a uuuteur tbe Straoger 
tlsdiamagoeticnrlBiloasbelnzlnnowayBflrcied. If ibe crystal be^ 
ap. orif it be fusel and resolidified, and the mcUl tlieo svbjvclod' 
aciitin of ihe magnet, tlie diamsKoctle phenonicna retnain, but ibc m: 
cryslallic resulle ditspjioar, bpcoDM* ol tbe eonfoiied aaJ opposiagtcr; 
t A lime CI' lid 1 1 ion of the tarioiia pntls. If an ioKol uf bitaiijib lie iKoki 
up nnd rr^RniMitary plales bhIouIhI which srv crystallised unifoi 
Ihrougboui, Uivae also point ; the ma k tie-cry >t&l lie uxii bclog, as befi 
perpendicidsf to the chief plane of clrnvni;!-, and Ihi? rtlrrool fona, 
ihia r«s|>eoT, uf no cuaiequeiice. Tbe (fleet takes place when Ibe crys'i 
is Burrwundcil by (sasses of bisnintb, or when it is Jmnteised iu nalat 
sulutiun «f sulpbal* af iron, siid wilh as aioch foreo apparently as 
uiitliiuf: inienened. Tkn potiiiun of the crystal m the Mactielie GrM 
alTectad by Ibe appraiimstion of extra niaiiiiets or uf soft iron ; bat 
anthiir does uul tielierr Ibat Ibis rrsolls fruiu any alimcllTc or rvpulsl' 
fuice Piertnl iiu tbi- hisinulh, bui only I'nim the dislurhaBDO of the llaa' 
of futc<- ui' rer-uluuis of niuKuciic hcuhiu, by which they aci|aire ai ti wnv 
new furusi and, a* llix l<>w ul wl-IIuu which be %%'** >*i <h<i iit« low «r 
axit "f majfitr-cryttaUic/irc* Imdt lo fila<v ititff jiaralM, »r at a tamge^, 
to th* moftUlie eurtt or lint of majtaefie fbret, yaui^j Ikrtijth IJUftttei 
<akm the crytlal it tilualnt. nu the crystal cliaiiucs its puulwn with asy 
chnoge of diiectluii lu Ibese lines. Afler tioliciag Ihe iiiaKiir-cryalaltk 
ooiidilioit uf larlout iKidiu, the nulbut eulrn upnii a coiinideiatiun llf tik 
nature uf tht iMj/M'eryitaUie fvrce. lu ibe first place be 
clusfly nlidllicr a crystal uf bisiuulh has vlaclly Ihe saiae nmoi 

pulaiuD, dismugnulio ot othnrwiw, wbeu pri-'nuliag its u)agn«-i 

oiiK^idnafMur /raasctnetolbg lines aC maicnclic furco fcCUn^t on It. tor 
Ibis porpotc Ihe cryitul was auspniid^d either front a torsion balance, ne 
as a penilulum tbiriy feet tn li-o£iti, but wkBlcrcT the posiiioo of ike 
uattue-crysiuilic nxis. the iiuiuuiit iii repulsion was tlie sauie. In mhtr 
ei peri men Is. a vertical axis wus cuustruclcd uf coouoo silk, and Ibc 
lo bHexamiacJ was allULbrd al ri^bc angloe to lias nuiius; a prjs 
crystal of >ulpbals uf iron, l'<>i mttanc*, wboM leoglh was hot times 
broadih, was Qted uu ihe an* uiih iis leiiftiM as radius and its nsai 
er^stalLic aiis hurixunUI, aud iberefuie as taageal ; then, when liii* 
was al rvsi under Uic lunion force uf ibc alia, an elcctio-nmgi 
Willi BOaalcal Icriuuialion was so plateil Ibal Ihc axial lloa of 
force shuuld be, when osertrd, uljlii|ue to holb ibe leoKth and Ibe 
cryslallic axiS of Ihe crystal; and tbe coDscquence was, tli*r, whoo'd 
electric currvot circulated ruuiiil Ihe ms);oeI. the crystal a<rluailyM^ 
from the msgnrt under iIih iiiQueuce uf the force, wbiuh tended to idiM 
llis msgtie.ciytlnllic alia and tbe lauHnelic axis parallel. KinploylBft 
crystal or pUlc of bisuiutb, ilii^t hinly contil be made to opprvaek Ihe mtg. 
oellc pole under the iuHuiiiiu uf ibc maK0C'CO"'^i'i° ^ont i Mid tills force 
is M siruue OS 10 cuuuteraul rilliur the lendruey of the nssfinetic body lo 
approach oruf lhodtuuiut(uiMic body ii> ii^irv^l, whiio it is rsrrtcd jn iIm 
L'ualiar} direction. Iletice ibi' author coodiidrBtlial it uiicilber atlractiM 
ni>r repulaiuu which cauacs Ibe set or drlflrniiaes the Uiial posilinci of a 
mseoo-cryst&Ulc biidy. lie neit voosidprs it as a force dcpcadsot tipaa 
the crystalliue (uoditiuu uf tbe bmly, and Ibrrefure aiiociated wllb tbe 
uriKinal iDuk'cular fuices i>f the oiuiu-r. lit- shows exprriinrnlally, tkal, 
at the loagoct can luuie a tryiUl, su mliu a crystal cau move a ms^oct. 
Altoliuiheui tati-i uwsy this puwer Juit bcfoie the cryiUl fusoa^aad 
thul cooling restores It iu its origiual dlrecliuu. He ueii eoosidurs whe- 
ther the ctlecia are due to a lorco allagbihrr urigiual and inhpreni In Ihe 
cryilal, nr nhelbct that which appears id il i> nut psrlly iiiiluced by Ibe 
uisinrlic and electric fwrce* i aad be cuncluilcs, ihnt Ibr force mana- 
rested iu the niagiictic field, which appears by etterual ncliiins sikI causes 
tbu luoliOD of the luass, is chii-lljr, anil olniusi riiiircly inductd In a iniuBO 
aubjeut iudced totbecrystiillint' force and adctitiic to it; bulatthesaaie 
tjuie csslting Ibe fores sod Ibt- ellVcli tu u tiegtro which they couM Ml 
have apprnacbrd wiibuui tbe ioducunn. To tliis part of the forca be 
applies the word magneto cryileilie, iu contriwltsliiiclluii lu iDagrie-crysialtic 
wbicbis ciuploycd to exprcAs Ibo contlitLoo,, qualily, or power nbidl 
belongs esseutiully to Ibe crystal. The autbur tlieo roninrks upon ibc es> 
traurJiuary character of tbe puwir, which hnoniiDul refer to potartly, and 
gi>e> expreistan In erriaiu euiisidfm turns and views which will be beff 
learned from (he [lapi^r itself. Afler this, bu rtsames Ibe eoosideraiinn 
riucker's result) '' «^oa tlit rrpnUitm qf the o/itie osei ijf crftli 
already referred lo, aud annes al llie couclusiua Ibal his resulls and till 
now described bare uuo cuniuoo urigin and cun-ie. He then cnnsiders 
PIiiuLcr's reiulls iu rvlatiou lo lUote wbioh bu foimcrly obtnioed wilh 
bt«>y upliciil mlass stid niaiiy other bodies, lo cusolusion he renisrkai 
■' how TApidly Ibe kiiuwledgo of molecular forces grown vpon ut, asd bosr 
itriLiiigly every luteeli^aliuQ tenilt lo desvlope mute and nture Iheir i. 
punaucc'aud their citreue altracttoD as an ohjeci uf study. A few j 
ago uissuriiim was 10 usanoecullpuwcr AlTectiiiguatj a few bodies; ._ 
il is fuuud tu iudueaco all bodies, and to posseai Ihe most iotimatc relatloM 
with cleclricityrbeat, chciuical acboo, light, cryslaliisabon, sod, Uirvafh 
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i(. >Tltk thi fofon Mmnmnl in cuhfrian ; «n<l wf nar, in <1i« prwst 
Male of tkinci, well re«l argeA lu cnntinaa is nur Uboiini, xnnaara^ed bj 
tlw ti»pe of briDflac it inio ■ boad of mUta with grafilr lUelf.' 



EXrERniENTS AT THE ROVAL ARSENAL. 

ich, Dte. I4.— -A wriet of ciperimciiti h«*« btta Utel; nrried 
tbo Kfijii ArteoB], 10 Bwtiuia ibe iinclirmbililr of CapUtn Chult' 
*^Bf^*>°i ^ capkftng t*o ))idI« ■: one finn| ia miihI teivien, and knv 
br Hangn nu Ui b* apprtlifkilrtt lo thoic eniiilojcd ia vorklnf thtKaiH 
wkn doat)U>tliniu4. Capiua CtiuU maJt f«*y(a| viptrioianl* «• bii pria- 
ap|« an bftard Iho Krt^Utal gririivFrj-iliip at PaiUmaulh, whith ««r« DtMt 
aiiabcCorj in hfni, and on tubmittin; the ptin lo Ihe luOioritiM. IhB 
■alter waa rrfrired lo ilie metDbrr* nf the Splert Commiitri' tl Wimlwieb. 
wba fite ImmciiotM that an B'incb icaa of fi:ie«l.. Ii fnl lonf . abouM he 
nlacted from « qoanlit; rrranllj recfited ffom the (/>b Monr Compwir In 
fofkalure. Tbe una Ml«ttd had b«en preirininlj tf-URil in the lunal trajr 
kj SriDg Wo ruunda with om (aIU abot atii] 24 lb. of powalcr tich time. 

and lb* exptrinrni* wen OMDIUDMdbj triaR two &&-|HHIII<I«r hollow »])Dt, 
wilb A lb. of pnwdcr «a«)i diarf*. m4 tontjniied willi Iha dnubU «hnl and 
IbeauicqiunlJtrof (Mwdirapl« the GO«li round. Fran the 6Iil t« the 
^^■ttraand 61ti. of pn«ider«tre lued in eirh cbarga : fmra the 31*1 la ibe 
^^^h rosnd. 7 lb. : rmm the Slitio the 90lh mnail.Hlh.t from the 9Iu 
^^■jhalOOIbronad. aib.; rmm Ihe Itllil lo tbe 110th nnnd, IQ Ik i ftom 
^^■11 lib to the I2(hli ioukJ. 1 1 lb. : froin the r,iUt lo tha ISOifa Tornid. 
^■A.; (ram the 131h to iho ItOlh mund. 13 |i>. ; from the 141il to the 
ISOlb rouod, 14 Ik; fioni l$lit l« the HDlb round, IS tb.i froBi tbe tGlK 
IA tU irOth rouod, Ulb.; fmm tlw Ulit ta the IMth lounil, lMb.t 
(ram the IXlit to the lOOih roond. IS |h. j |«,m the. I9lrt to the flOOth 
rannd. lgl>>.: from Ihe 'JOIst lo Ihe 2IIHh iniind, 20 lb. ; anil from the 
211lh la iliR TJOth ruuiid. 21Ib. The lart 10 ^0Dalt^wlth the beaej- 
tlisffe of 21 lb. of pawiler. and lbs pin dMblis4holteit «aeh tine, were 
ftred reaierdar • and on examlalaf the ^un after Ihe experiment, it did not 
appear la bare ■•>t4lneil any percevliblc tnjoi;. notwilhatandinitbeeeveni 
teat it had n»dcrr>na. Tlie pin b only of mt BClal. bat lb la trial baa 
■howa Ihe Mipecinrily of tbe eittlan at ilio Low Nfoor ComiMay, aitd the 
aeaaH riah lo the gannen foplajred In flriaf the guna under a le«t which it 
m aeeer t«DieiiipUted they would be tohjcetad la. II n intended la 
carry oa the efperiioent anlil Ibe gun i> bant, and lo add an additioeal 
pnODd wei(til of powder to e*eh char[» of every 10 roandt. The flriof baa 
ilrtady di»tble<l one c;atria(e. inil a carpenter iltenda the experiiMBta i« 
^ga« of iojary to the pUlforni by the reto\]. The nltliDita molt ia now 
■■feed fatward to with great anxii^ly. the lett Ihe |dq hai already oprrl- 
^^^H ba«inK far ctcecdei] the aniit-ipalloni of tlw affleera who have irit« 
MM*d Ibe eipeiimcoti. 

i'rc.20.— TheexpeTlmenle were renewed in tbe Wndwirh Mirtbei.liithe 
pre»*iiee of C«Ian»I Dundai. C.n.. [ntp»ctor of AriillMy, and U.-Col. Cbal- 
aen. Awlttaol Di rector .Gi-ncral wf Artillery. A new deeciiplion of .12. 
pniiniler the') wa» )Qbii>ilic(l ly Capl. Thiitle, of the Amrriran armr, who 
wat alao pteMnt. Tbie iboll it ferinod wry etntllar ia ihape to a iu|ar-loar, 
only rather tonre Uptrinf at the point, inio whl<h ■» nijiplc ia inintcd. and 
ffwnea art nade iloaK the eone nearly iit entire Jenf th. in a tlightk cuffed 
fom, whirh vained tbe ihell apparently, uh»n Gred, to go forward Id a 
Straight direeiiDn like an arrow, imiead of revalring ia tha tame manner aa 
tbe tomniaii cirmUr t-'ielU- 

Ceyrrinrafe with Copt. TUtlb'i SMI. hvisAi 32 lb., «mJ 4 lb. dley* 
^Peiprfer. 
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en. 
4 lb. 
■lih. 
4 lb. 

4 lb. 
41k. 

4n>. 

4 lb. 
4Eh 
4U>. 
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tihtll. 

T. flhtll* 
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H.IB 91)11. Mlb. 
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* C<ix. Ttihllt-iSJlh.Shell. 
AUtbc roflMla of iKWh Bimi were llred U an eleeailon of 3( de«rcM, and 
tbowcd that tbe lenice of ib( gum and the ibdii u»ed in tlie Briilih ter. 
riee eould be depended uponwhfn Capi. Tliiailr'a shell* only )n one iniltnce 
made a range of 950 yard., and Ihe three olbrra only HQ yarde. with the 
lama sdvanlaget in every re»pevl. 



NOTES OK THB MONTH. 

Aayaf ^exdnNf—Silter MedaU were ewnded lo ]>It. J. Bidlilie and Mr. 
C. A. Coold, en the 9lh oil , for draxingt ..f the « bileball front of Ihc 
BaBqnetJog Houie.— The Profeeaor of Ar^hileeture. Ur. Co«kerell, will, we 
■adeniand. coDiBieitre bi> eourM of leclurei In the iiodcait nt the Aea- 
te>T oa Thoraday, the 4lh laiL,— aad eoDliaua tbem duriDs the Sre luo- 
eaoduK Tburida;». 



Gat Utttf Jtir Ikt UoiuM nf Partiamrnt^—k ^ ineier. of very Urge 
dlmcneifJDt, hai bseo coniuucieO for regialeiing ihe get at the New llouaaf 
of Parliament, at Ueiirt. Glovcr't iraa<futindr«, Drury.laae. Il ia nan. 
Btmeted and caw under the Hipninicndcnce of Mr, Defile*, of 67, St. 
Martin's- lane, the inTeolor and paieatce. Thia m«dilnci which lita be 
pisetd in the New Palate at Weattniaalsr, u an alnicut ttnpendaiN pN«« of 
Bieehinitai, being upwardi of 10 feel in height and 20 feel ia cimnaference 
or girib i il il in fitrro a heiaJton, Ihe decigni are in Ibe Gotbie iBRKner, and 
ia eiaei keeping with the Interior al the New IIoimm td Parlianeat, m 
that IlisaB oraaiDenlalu osllHa uaefnl Mddilioa to them, aadoiqbl lo 
he placed lo a* lo be leea by lbs paUic. Tbe laaebine weighi (our tons, 
and i> of ctpadiy lo pau 10,000 feet of gaa per h«ir, and of npplylot 
2,00(1 li^hl* with, arenrdinit lo calcDlailoD, itiB loi* of only half a tenth M 
pretiursi at whii'h pretiuic il will woik with tba grciBit caao. The prin- 
ciple tad tbe aelloo of ilie machine are itry liaapiaa and yel very aocuraU. 
Tt.ac* are two chamben, the lower contaioiag three partition*, ealted 
diaphngtnai at the gaa, in iu pBkiage tbrougb the ralee, act* upon ibcM 
diaphmfiH. they maee tbe maehinnry in tbt upper rhainbar, and by tbeie 
nieaaa ihe qoaniliy of gat eooMimed li regutared. The Indiu cantisla of 
ill aBiall dialt ilmoit limilar to Ibota of waicbei : on llMte Ihe ooainmp- 
tien cut be cilcaUti^d with nry miaiita accnracj. The iron hia been 
bronted. and hat a tine iiirface, tbe caniaga being rtmatkably afanrp aad 
clean. Tito naae ot the patentee and the title el the Chattered Oaa Com- 
pany and the Boyal am* are introduced. Thii meter far exceed* in diuicn- 
tioni anrlhing of Ihe lort e*er before attempted. 

TAr T^w fiierr.— The cantervaion of the Rirei Tyae bare for lorae 
yean dcen engaged in deepeniag the riitr and rcnoriiig ob*tnicllone to the 
•hipping. One of the rantl formidable bar*, which bia toog dr6«d tbeir 
eacrlions, wai Cockran Sand, about lire eiile* below N'ewcaalle. Tbe re- 
moni of iki) land rtpeted a etupendoui oaIi tree; wblirb. on the lib 
olt, aher being akilfully and aenrely chained to a reiiel at lav water, 
wai at high tide weighrd and carried' to Newcatite, where, by mntni of a 
power fa! craoe, it wai itiied aiid laid on Ihe qu«y. It nievircd IC fi. 
6iu. in circumference by IS fi. long, and it u conjectured iliai il oitiM 
weigh at leau 13 tan*. A tree of such dimeuiona (and thi* may be oonii* 
deted but a cnolaiy of the kngtb of ibe item} mut lead a> back to a ««ry 
earl;ptri«d. Certain il i«, that from Ibe apjioarMice of decay it mutt hare 
been many ceoluriei In ittUtepoartion. Before it bowed it* Ipafy bead tl 
mutt have been at lu<l of fr>m IVO to 500 yean' growth. Tbe lorftee of 
tbe lido on ohich it liy it corered with a metallic coaling ef IfiM pyrites, 
which, with another loaly covering of pjii:et, faim* a kind of gallery, to 
itime ptrie ^in. tn liiii. apart, bating in many part* ibe Kiiermcdlile *pace 
Allci) iii>with hpautlful cryitals of pyrites of minute ilM bke needles. It 
sppcar* dest Ihsl the tree muit lisre f*Urn or rcmainrd in tbe position in 
which it wa* found; ai below il and imbedded with it were iiiitatilic* of 
tmaU pitce* of >irancb w«od sad hue) nut*, iiio*t of which were peTf*ral«d 
It the lop, and empty. Tbe wo«d or bark below Ibe pyrites appears la Ike 
rxicnt of )in. camplclely eharred; tnd for 3in.or4in. farther tbe wood, 
slthnnith It hai not changed ili enlour (the laminr bring iltitinci). ii yet 
({Uite deesyed. After this part ii remored Ibe rett u<iniie round- — .%em- 
cu/le Gnanfian. 

Ducor^rg af <m Amatnl CUf iti Atia Miiim:^-TUt COiulanliioiil* Jimmal 
gircs wimr curiiiiia drlaila rvgnrdiog ■ ciiy aaid to bare been disMiered in 
Asia MiDwr by Or. Uruaoor, — ai>c of Ibe ogcaia employed by lh« p>*eni- 
menl of tbo Sublime Parte in peiMlmling iota lite most remote and inac- 
oansibla rrpuna af lb* empii* fur tbe purpoM of lahiog a eaasu*. While 
oeeepied in eapbiring the extemiivoesear4tiua«of Bosouk, on the ronfinea 
of rnolun. CappadiiciR. und (talatia. Dr. Brunoer. nhute alteiiiion nas 
atlra4itrd by Ihe bold and curious pusHgrs npened into ihc living rorh, 
was Bccoslcd by n ^dlager whooflered to show hiiu thing* far OMrre iate- 
rcrting on tbe other sideof Ibe moontitlair be would truttlo hit guidance. 
Af^trHonie bcutatioA. Ilia Duciar Hrniod bimHlf and folloieed hi* guide, 
lakiait hi* srivaril with bim. Half-an-hnur brought tbem round Ibe 
OKiualaiD; and then tbo Docliir fnuml bmiielf, Mys Ibe nnrrattve, ia pr»> 
•cnco of tbe ruias of a roiKidrnitile Inwo. ThcMc ruin* are Hinntcd to 
the tootk-out of tbo illlage af Yoiiikeui nod lo the mirib of the vlllaco ed' 
Tscii^puj, dieLanl b*ir-a-l*iiKu« ftutn one noother; and tbe Doclor'a 
prufoiind *ludy of all the sccuiuii*, aneianl and modern, of Alia Mieor 
furnish no trace by which ha can idsoilfy tham. The eiie uf the leien la 
half s li'sBun in length. Il rnniains seeen templea IcUli enpolu nod tn* 
hundred and eighteen bouien ; some In good preMrratioo, olbera half 
chnked up with Ibeir aira ruins aad with seat fmgmenia of rock delachod 
from the oTerhanging anonutain. Tha buuMS bare cumpaitmcnls of Ihrte* 
four, and sic chambers, — mid Ibe temple* are al*o flBaked with cbantbrrs. 
The largest of theae (diScos i* twenty feet loof; by tweoly-eigbl wide. 
Sa far m thn mini leoald permit the Doelor lo mimale il. he canjectotee 
the height of some of the temples lo be ffom isreniy to thirty feiet. There 
ere mors nf pluicroaibe interior walla; b«l out an emblem or lodlcntlou, 
says Ur. Uinancr, lo euggeat Uie origin or dale uf iiiv ruioed cily. All 
hi* inquiries on Ike enl^ect produced frwa the naiives uu batter answer 
Ibao Ibut tbo*o remain* are " moounieut* of the iiilidrls.'' Some old men 
remembered to bare eeeo birds aad trees painted in freico on the nlla. — 
Dr. ilruDusr propOMe his dt^aerted city ni a puaste for ibe Hrchs«logls>i. 

Stotup ^ Ik* Dalm ^ Wtilmflom.—lYkt marble sitli^ nf the Dnite of 
WelliagioD, eaecatcd by Mr. Mllner. waiplucdoa Tiiriday. 12ih December, 
within the Tower of London, uf which hi* grace it ItigU Canslable. Tbe 
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f JjtXVABT, 



npm WM dfpoiHttI on « pifiiW pril«l»l 19 (ttt in hc%ht, mii'«t-y it- 
l«rcCB Iht Wbit«Tow(ruidI>iE F^cn froaliiiK tli« fliglil «f ttcpi kwiiog 
from TtiiWrt'.iate. The 6gun u •buut eijlit r»rt bifih. Hit jrate it re- 
prcacnlcd ancnyercil, kttircd in a plain i.iiliUrj coat, nilb s dailt lootelj 
Mlapeadtd from Hit: itioutiieta hj a carJ and U-iXt- 

fteUantiansat Cambridge.'-X corrvipanilrDt of ths Athrtiaun arad* 
lbs foll«iriD( nolea leUllux lo irnprw'M'Cnla noxrlakinR plac* at*.«m- 
bmlet ; — Tb< principal loUreal coiifina<» lo Iw e"ot*6tfaleil in Jmih Col- 
)egeCI>ap«l, Cambrid^p, olivre th« work of M'tDralion 1* illll pmcRnil- 
iac— alowl; iaJ««(I, but on Lha <nh»ie aalitrMlorlly. I hail boprd icmx 
am tliia to have litra abti- lo Bnnnur.ec ila cumplfftlnn: bul fund* bnio 
iowH tntardiljr; wliile ibrdidicDllr ""tl eiptiiwof Ihe worit li«*«b«CB 
emrvoaatf inrrPMril by ihr nnrtprctrd failuie u( ibr N.E. Towirf Piw — 
wUcb fcaviag fof ibr lad lljree cco'urica b^n proppnl up by Ite maaoar; 
with nhich Ilishi-p Aicocli fillHl up Ihr ai>I« archM (like « teaa «bo haa 
•renalAmfil bimarlf to lh« aupporl of a Kick until al lut hn raoDOl ataiid 
wilhuulaDit). flhrii tbii nturrniQwl bef-ao Ui ahour alarming «]mptoMa 
of aprrilT duMofall. Al finl UirT Uird to patch up llie hrukru pier by 
■ahlar-nark (aa OBC pnl* aplinla ti) a bnikra Irg), but ia mini tbi* aupM- 
incnmbRDt tiriihl craahfd ihr mri alonn lU it had iloaa ibe ol<J, aud Iha 
vboje tMRtrd (o be t*miinj( d«>wn oD tlip bradi of Ihr rt-iiotalori, — ai it 
wer* la Appraw ihe mimi'i »r iIip ((ood «I4 Btabop. Tbf ntiht c«uri« now 
wonM hove liti-n lo hi»»t uRdcrpmnvd Ibe loirer with liinhar aborea. atii] 
haia renotrd tikr faully pirr, rvtioitdlnn it from lli* foondalioti, — Bb Iwa 
btm accDtnpliibFd lui aurrraaTallj at Haicfnrd and Arniaeh, under tb« di- 
rect iun of Ibe iaie Me. C-alintchnni, Hat mote liniil ciiunacli pre*ail«d 
at Cunbrid)^; and Mr. Saliin custratcd blmwlf writh biiilJinK ■■> iai'raal 
hnttrru, and filljnj; op tlie luw.r p»fl 'if the archM wilb a wall— Uioa in 
part uuduinK hii own work, anil nllnii-lher inuLiuK r&tli«riin (inmcbilji 
bolcb. Muthlimn and monvy hav« t)ri>n ooniuniFd lo Uiri** oiKralinoa. 
hut nieannhilfi lite nlliFr Kork* hRT« nut bfoo quilo at a aiaudBIIII. Tlic 
tartp naked- look I Dic cait window hai been replaced b)( ihreo eiquttilii 
Uttcrlj,— Ihe raitrra ttahle liaa been mlwd to it« orijdDal bi^b iiilch,— and 
the flat plasttr ceilirig liat ti>u<tr wuj- fur a loflj e»r»cd roof vf limber, 
well laeeonliaii niUi tlin npnanl Kiann)[ Inmlrnc; of the liaei of the 
arehileeinro brlnw. Ity tlm rounittpn^euf on* lay ninmbrr of theeolle^, 
to libos* nierljon* Ibta work uf rMtarsllon owe* mucli, tbe chapel ha* 
been pmeided with ■ bcaulifnl orKaa, for wbinb Mr. I'ligin bnailcfligncd 
a ver; rich me. The hud arcbiiect who has saccer<Ird Mr. Saltin la 
the aupcrinlcndeaca of Ui* wocli, baa fuiniibpd ao cleRant vab acreeu to 
be cri-olcd at Ihe anlrmnot of lb* oboir; wliicb, together wilb Iha rtcb 
■lalU IQ be nirangad on iiiiboraide, are Ihe wnrlc of Ratlee, tlie wood 
curtrt of Cambridg*. Painted glnaa it umlertiijixl to be in pnigmt fur 
Ihe e«Kl«irn triplet : and the Bve lancelatu tbe aouili ar« i» hr filled is ■ 
vtjir oarmpandiDE wiib llut Pl*e Sittert al York, bj Dr. Prencb, lb« 
Moater uf the Cttllpjce. It li lo be hiiped the fiiurlaocilaapiriiaiie nil! 
uul loDft want Ibu aane apprvpriale decoration, The eiteviirr of Ihe 
ebapcl baa faeeo leH unlonchrH. wiib tne extrpliun of Ilie elvtation u( Ihe 
choir roof; wblcb, now that ii li crawatd viih t'u;iu'« favourite rl«lge 
nraainratof inelal. hasa lerj ilalely appeaidnci?, Su iducIi tor Jmis 
Cbapel. Of tkautheta. Macilalene. of which 1 h«»e ajread} tpukeiioua 
former occntlon, liai had ila uobte mof uf carved oak, nbicb hna been 
br»ujihl Iw liiiht by Ibe rcoiOTal of a flat plaaier celliiift (at rcprcacalrj tu 
Le Krui'* <* Mrni'inala") Iharouftkly repaired, — and the raat niudow, 
which bad l>een bhicktd up by a plaaicr altar >crpFn, opened and iralored, 
tin ihn rpninval uf iliip icrreii, fraKnienli nf eiquiitiL- nichei wcra <lia- 
covcful hrlilud il, nbich had liptro tmll<-d down In makn way for lhi> 
modern eirrticence. due ul Ihnc hat been alirndy rmloird in the 
■naai adaiiteUc manner, anil the viheni nre in pfn:.rr«ii. Thn win- 
diiw* are ti> be filled Willi alatned i[lne*i uiifl nevr au<t apptopiiaie 
■latla and other B4tiii|ti are lo trc ciecled midrr Ibv artivr aupcr- 
tnlrndiiDce of Ihe Dean of Wiodaitr, Ihe pnuenl ^Inxiei of Ihe CnlirHC. 
The Chiiiel of Chritl'* hai been dernrsWd with a teej- gorpeoui ei« 
window of iinlnled plaia, by the niunini.'eiK^eor Mi« C-uuline Riirnry, — lu 
whom tbe L'lmenlcy i* alreidy Untety indrMrd In nlhei najii. Thn window 
ia dcslgncil lo be ■ memorial nf her btniher.— wlii> wai a nitiuiier of the 
vollepe. Tbe iniit it Vlr. Cliilleibu>L'k, nf Slralfatd-loHuw, whabaaauo 
eecded admiraMy ia the diOicult piulilrni of (llliriB a large popendiciitar 
window with an bittorical *ii>>ijcct. That tubject I* ihc Ciucifiitan — and ihc 
effect il rieh wlihont rAnfuiion. Tbe other wjnduwt will lugn b« fllleil by 
tbfl memben of tii« college. 



Z.IST OP REW PATB2IT8. 

■liA{rnB iH RxfiLAMD »tuiit KortMBCH 23. ro Dscbmhk 21. 184B. 

Ktrn Amand Lwubm de Pooulacnoreau, of Stlnotr^plice. Ifiir.liot^ Cl(f. for 
(•rtala ImpCeireBinili In trie pnirrH of ind apjuniiiii far itttUna hitf Iwdtai. aail In 
Ihe appilfaUani uT th« pmduiia ihfrrof la nrlsiia lucfnl yurpattt. [A coDDiuilcaLliia.) 
Ataled Nm^ ZA, 

John GoBeber. of Wwdartti, T-nrkihlre. a; rlculiund mitbtD* nafcn, fbt a maeblo* 
lot thfBahlnf Mtnand atbri Rraln.— Not. ;1I. 

John lAD*. and Jotia Tayhip, ol Liwrpoo]. enftnMra, for InpiDnranH la (Oftnt*. 
boIlM^ ud puap* la roiM^ nrrlacea, In pruudtiug nmm\t. Ia ibe Mn ilnictiaa of MiU, 
In cailnrulihliii Are, and lo brewUiB — Not. JU. 



UwaRI Sphuact. of Raehdale, I.aiLca)hlr«. eheniit. Ibr iwpioeenrMa t* Um mm*. 
b<Utv«f Balleabltlnn. and 10 Ueulaa aili(i|inducw sblalMd lo lhtproeaa.~K«< 
». 

Vniltam llfrfliwit ldmii,of Ranlpury, Oilbnl, rnglnwr.rot Im|in>t*A#4HlDIB«<^A^a 
ll)i (■ililiK htj lud draw inio clisll. and lartulltnr odier •TicfUlilFiiiiidiuti-ea.— Nae.K 

Jotiah l^vlfa anil l^tiir^ l>4«1<*, ^if Ih4 Atliian livn Vi/^iiKlii, S(atf,>tllahlvea ItOW 
IniDclrra. IWr InpcertnenU la MMD-rDglm.— l)n. 'J. 

Kobtn Hnni. ol Kdhilnirfh. Tor ao Imjirunri KiJtr cin, oted Id atpanalaf Iha vM 
ftom 0(100.— Dee. J, 

F'lantli Hntln^ (imnilrfct. ef Urervoul. enttneer. forniUlK lispriweBiaala latf, 

Juliii Aiinainiiin. uf Rillnbiwib, briaa-nilinder. for Imiirameiala In coaMmrlMc 
n.ur.daatia.— Upi;. -J. 

Omrt* Anutlmnf. of NewcaaCle-upoa-TimT. leoUewan. toj terlain Imprnnaran la 
tUmm.mgnrt.~ Dec. 'J. 

Pr«ilrrlck Cclfkrr UkLTWftl. of Hun|tabtt4, getiUvDiah. t*>i tffip'Pet m ita I c 
corDrouillrallDn* fmiti aivt vhv^ xa aiinih^r by p^rflrinty.'-L^r i. 

WllUam Yduhb. at ihr fiMA ur fttnrj Baimprmva vje] doiiH, nf Kf «Mtv«1or, I 
foe crrta^ii imtiforpxnenta lu tnacliliierr nf aii^ariiiji for wlurJlEi^, nalllnS' or i 
tliHul. yanl. or Mtiet SliMMia naEerlaliL— I3ec. 3. 

Nutwrl Nrl»n CelllDlkOr Oiford-eoait, Cannim-iCnrl. dr^intaU tur tertala IBpfOeal 
eonpeunilau be aied fM the pmenllaa af lejurr u> tivalU un<ljt ceruJn ElKomaMWS 
-l>K.a. 

Jam** Tarlw, of Fnmtnt'a-lan. RenUemaD, (a> iDiprareuieaU in propflllDl Mf»ttt 

OlbiTIVHili.— !>«■ It twu nrnnlta. 

Jodii ttfodenon Piirtti. of Ail>lali1s-[ilaoe. tAnOna DrMii*. aoelnm. far an Irspmat 
atdw of appl^lni corrngauil Iroa lu Ikt runnatiun of £n- proof Haon. nofa. auo ettee 
Ukt •iTUiiuns. -I)k. :t. 

Jolm liblrv, df NDribamplon. lion .fannder. for ecrtvln 1mpru*anianta in tiieeettttm^ 
tlDD and aimifCiiKut of iiixr* roi cv4lUii|[, aiid vtlitr puriKian.— I>iv, t. 

Tliiiiiiia IMayifiD. of Hn' UL ■Irtei, prantlcU cbeinlel. tor ImiprciRaitiita la dlvatai 
flaik* 4,.'1 ,ift:tT lurfavra — t>n. 4. 

JaiiiM Youiie. nf llaarlieiict, inaourii-iuiliiR chiEnlfi, Tor inpronnienia In Uut pie> 
parn^liini^r cftrlaiu mai'iUlt u^td in i1|«-tntt anil ppii>t*ne.— tire- V- 

Jubn UardiKT. ot WokiBCliwn. cnKlneer. (oi Imprvnineala In (trdera fin tntdgea aM 

fflLhrr itTUClUFI*. — life. U. 

liVllllaii. t>ui»l IcTaii. o( ItuittiT, U'arw1<li>blrr. printer and lH>ot»tll>r, Air aa Iw- 
provft mvLliofl or rreihodi of i>roduc]nff naillnei on pipirr. putatjoard, parchmeBU p^ 
|tlvf (i^wh-, and oxhrr nw* f«brlo*.— ti«c S, 

ADilrpT l^mt:^ ot 5-oulliaiiip<oii.riiK^nPfr, and WltUam Allurt Sammert, Dt Itfllbfvoe, 
HoutbaibpioiL,<iiitJimr. for i«rlam liriprwLiiKitA in tl«ank-«iflLiM aiid at«aai'bolla*K 
anil 111 ctmlD ipiinntui LonnrtLtfil ibtfrrqltb.— l>«c- ^- 

Johi) Tiitl"n, nf .N. Suolh Audlty-itml, LoDdon, DKChantir. (or MfalB IvprareBeaM 
In tbe cuntirui'LJan and arnjifeiDeiit of nruiln paria of bulldtn^--~I^i 9« 

Cbrlilupber Nlcteli. of AlbanT-rvad. ITamtMrinll, (anUeonn.for Im prm a uw ia hilte 
mairivdcUirt ot fflo»*«, and jtrEloletof drrtaarni faTt*Ttiir».^1J«-B. 

Wlllluii Mmrt. nl aunon-dnel.CietliFiiireLt, aiinufarturtr. (OrlniproeeiiieoMliilkt 
niaauAHlun of caiKtUa — l>tr. ti. 

OtBf|( l^nmim t<«e, oI llolbern, Uldilleau, lllliDitraptMr, Car Improninaou lo pn- 
dotloeornamfolal dnipii.— Dei;. D. 

Kilaiiiiid llarlltj. ot Oldbatn. l^Qciahlrr, nitcbBnlc. for »rla1n loiprarrnxnl* In mt- 
(hlnerv nr a|ii»?aiui in Ijt eaipUtywl In tbe pr<|iantlDn and aplnnlaBOf cotloa and iiltar 
bhrin.i« ■.ibal44icra.— I)rr- 11- 

Jumjib i:ri'li(. Ill bliHiriai* Pnia Mill, near DIatkliuni. Idnauiai. collno apJdarr.BMl 
Jama* titttithlut aihd WLlrlam Drail4liafr, a/ ihr tniDt litacv, wtib niukm, tai rtflato 
liDprDveinci>u In, itid apiilteablr iu louiTia, lot irearlni Tarlniu (l«crl]iilota of plaiB oirt 
omainrntal t'ltllt falirlf*-— liei* . 1.^- 

U'llllam Wbaruin. ■tvinitiiteiinrnl of Ib< (arrlajtc drputmcnl Df tbt Loodoa nfi 
Norib W*aliirii Ita^Jviir MaEl4i[i, fliiiioii-ai^iurt. fnr errraln Imptutemeiala in the «00' 
■tru.-T\un rrf v«!iJiI.a UBid on ml^ua^rip nr nii niber ruadi and wBFa — llH- 1^ 

He Illy Ualkri. lit Utittiain-iirrri. Irfiiiilon. iipcdle niuiiiCaeiurrT. Tor (attain Intprota 
ni#n(« ill tbtf prtlc>*laar |irui'0«atft ,jf maniilni'Ki'init .irv^llrt. — |l'< ll^. 

WillUiii Wild, u( t>tlli>rfl. Iiautnilrt, oiuuldir, ror reilaln ImpriTraBenU la loUrr 
■Warn mulnri.— tifc. Ifi. 

Air>r4 I'briiciK Stiivn. uf Cbtncerr lan(| fsi Improimdila tn catUiif prlatlaf tjpat 
ami ciUjdi tliiiilnt ralixl lUrloua. ami al» In caallni ijnailrati igid •|i*'0>* (^ eiMtawal- 
c>li»i>.)— tin'. Ifl. 

WklCiaiii Clai. of Cll/uiu LMi: Ciiinherlaad, etiKlnetr, fbr nrUilii liniimirnwaM la 
iDbcliiiie«7 ^or n>ll(fi| Iron i^r r>Lb«t m'tala, parta uf vhlcb lin]ircmBiniU Bra apfJInOia 
U oUiET oiiiclilacr)! In ivnkti cyltiiilfn or iull>r*B(t uani, — Urc, lit. 

Jraipli tiitlr^. sr Nuwiion, Uannnulti, tngltiMr, lor loipromnifnta In oveaa ami 
t^iniiKrt—l>tt IS. 

t'dnrd Smilh. of Krnilah Town. Minilnw blln'l nuniifielutvr, fnr I mimmmro V la 
wlodaw tilliida. Mid lo (jiiliiaa appUHljl* lo wlDdow blladi, iluan, and otbar lO* por- 
poiao. — Ut«. m. 

U'klllani MiJ'ir, pf Culthrlt. nntr Lvlgh, l.«ncat<*r, manufdcEurrr, fi>r Impuji m nffata In 
loouia fui oetTliii' crrinln ilm-rliiiiuiiaiii cluiht.— Urc. t^; 

Jcibn Curt VTl fill. i>r Shiffivlil. York, loo! raikir, (iran Impi-nrrd brico tar ibe lit* «f 
mrpenlera kin'I ,'lfipr*,— IJft. ii*. 

J«tin CllnVrn. of Uriel:. meal. Si)I)L>.ai)u»*. pnilWaHir of nuilp, for Inptorniinrnla h 

Alllrt.— llFl'. lit. 

Jutin Ttrl*, ind Jcba U'lnnta. of UreriiiHil, laid nUven, for Imprmennen la In uart- 
Inj l.iril,-l>«, ill. 

WIMain CuiUlQ, of ltrlriet.|ilBce, Knmtitun, reoi'nnan.rorcrtuln liii|iniTeni(aiala 
Ibf iriTlliiid i>f manulaelnrtna Uruiul* lai taliy, Tuikay, anii t«l>*t. ur rul gll^f ran>tl> 
and vrlrru, allhi, llnrn, miieit tioibi. anl tu^ u( all dni'tlptlant* by oblch aiedisd 
ttai <n>|i Ii (ei]iilr*d, lud nerfiel aod rt^iiar figurva or piilMint art prMueed.— 
l>*r- lis, 

Ttiumu DlrVIni, or tlldiltetnn, Laiioaivi.illk manufjinurvr.fnr mlaliilmpro*ait)«aU 
In mai^lilntrf i3rn|#paral,i« lur v>4r-pLti^ and l>aaDilii|; ytmt t»i lIievuIb compo vd nf allbor 
otllPr fiUrvui tnatrrltti-— 11^. •! 

IVIlilani Wtlkiitiiiin.nr liudlif», WoTPMUr. manudrtiifar, (ur nnrlatn InprovMnaaata 
mulii imi-mitiTiinii In ihe cunitiuuiuii amt maitutainoreor rlrr*.— INc. . I. 

Janii* Ki'iry »Upl« Wiiili-niib, of ihe City.ruid. LAudDn. aipftliniiitil chomlil. for 
liDpTDir*in«iilB lu 1h> piinrtij|i..n of naphlba ii'ullnl wuvd tyltit ■nd h;'l>alRl oii<iw tit 
Jdrinyu: . PTrnlifneuDB tcM. auil ciiploii. iiiU nrialn albat prului-ia <i( ilia daUruMliw 
dlttillaliQi] of vrii«l, |ixil. And irj-lulfi vllier v^cvLabip mBlIf ra, aiuj of acoUlc ut lloW 
atidslialr, uilI lu tli( ;>uriniaui>n of ciial ur aod tulurrBl iiaiilillia, llkeirlK aplill bp|n( 
Hi* priiftufUuf l:>rmcnlnLloii,-.I>rr 3K 

ChirlcB Auguaiua Uiibn.af Kliit VI'lllUun.itn(t, tlfll nigliiier. fur linprunrmrnU haj 
pnuUni.— Uei.:Jl. -^ 

Xnbn Pvim, Oreeniakb. Kent, enHliirer, liir OBrtilo Imrrowmenl* In aieain.eiuElfi 
Dte. 31. 

fl "" Arma-il Ic Uimple de I'onltliwn'orfau, of "oiilb.Blrrel, ?ln»l"ifT. I.^ndoii.1 
certtin bvfrlanic Bfiparaliib ai,4l proor*«*a Tur iirrrenllnf a-nd ruTtnf cbrpnifalanfl I 
BlIeitlunB, and lo ptniiii ot Mop (Cilalii otildunli; dltcMNa. -.Jt EonmuDtcail 
Dec. 31. 
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■■ I irnwl ban IlkvTiT 
W)lhal. H Iwfr • churlri ■• Uw wtad^ 
T< U*> an dheai t jiliuc" 

I. "Pedantic prejudice,' sayi Ttjlor. In hb S<rte« from Booki, 
"iaof nil prejiidic* tlip mnnt obctinale;' »hprFfore, all tli« rnatw 
unlurtiy i< it iliat it nhmild ui ^i>;i[ly inWt Ixith ;iri--hiti>rtiiriil 
nady sfwl «rcbil*ctiiral priuMice. Th* «iriBf«iiience i«, thm while 
the ttvAf Is pomicd chiefly hifltoHciillj nnd ■rrhsoloiricalljr. with* 
Mit any ^nrctM of tmpartUI t»qtihctic j)](1inTU>tit, pmrtin* i* mor« 
terhnio] thiin krthtic. Sud) li T)i« utatc »f thr nrt nt the yrru-nt 
day, that vc are not only conlent with prettinjt both niodern and 
accand-faaiul nntiqnity. iind modern and i>m>nd-hand mcdiipvalitnn, 
kit actaaUy plnmr imrMlvt^ tipiin tilling «■•, a* if wi< ountrlvr* hati 
tfacrabrTMeoniiiliaJied aume cutrrtnrdiiury Hrhievem^nt. To nicli 
■bfltinily [>rc|HMtcrcKi< niont i)> the blind and super*titiou« 
rrrrrrnrt fttr niedia-viilivm (■■rr'M-il liy Himc^-or in other WDrds, 
•ucii is tlie arrant huiiiliuit now practtted. llinl with "nrt" in tlirir 
mnutba, people do not ocrunlc to affeel ndmirntion for tin.' ino«l 
■trocsona hnrhariini. I could name n very cnrefiilly and ripen* 
drehr |tOt->i{i p II Mi rat ion, which rxhihiln iia »pecimcns of orthodox 
nedteTol ait Moie of the moat hid<!r<ma monttera and mnn- 
atraiitin CDnceimlile.— truly diftbolical anirels, and htgtat or female 
•aint* that would better aiMwer to the idrn and nnme of hoin. 
Still, such is the force of ii)i|>entilion, thotifcl) it be only the av 
perEtition of faxhlon, or faatiionaMe ore hnolnjcy, that it c^n pre- 
rail npon peopK^ t« uvtrrromc inMinclive dii^it, and pretrnd to 
■dnire fi|pirca whicli, were they to appear to them tn reality. 
woald thraw them into Ata. 1 particularly remember a fifn'TV vf 
St. Geor^, of mcb intenec ai:lineM and deformity that they of 
tlMUwelvea were <|uile itifiiclriit to ecait- thp ponr dra^n to death. 
Thai lliio^p) of the hiad may ■ml dn ptiweu intereiit for antiijua- 
lio and thme who hnre ^ol an neituired relish for them, ia not 
denied. An record* of the infuntinc lii^pingx of art. and accord- 
ingly as eorii>«U)e«, they have a certain fictilvoui vnlue; but to 
prqpoM them as actual studiea, and to think of imitatinft them at 
the prevent day, in an ex<iuisitcly prepoftcrous us it wuuld lie for 
Urown-op personn to iilfect to ■peak tn the dialect of the nunwry. 
and imitate the ehRrmint; iioiiHciiHe of the "pretty durliiign." 
Even pwpH* and mnmma« IhcmsclvcH do not venture to do that. 
Such deitree of intrejiiililj' in defylnft commvn-Heiiee ie reserved 
for our l*uiiiM and Pu^nula, whuw: ultru-urthiKJoxy in adhcrinic 
lo veaerahle uneoiithneM nnd "terormitT i» more Ciilt'iiLnted to 
■koek thnn to eilitV the uninitiated, and artinta mixl esperinlly. 
PMhion can aanetify' the i;rD«M.-itt nl»iirditie«; tlierefure, tui ]oD|f as 
Pusiniitie tatte and orthodoxy can maintnin thrmnclvc* •» a 
faahion, ihey will go down, — bb g« down they alw will und muitin 
a different sente of that cicpresnon ; anil then fii«ihi»n will try out 
a^iut them aa miieli or mure thuri it now dne* fvr them. 

11. Aaone [DNtanee of tlit* leiiirth to which faxhion ran p\ it 
wsa once the faahion to ndinire Strawberry Hill, idthou«rh it wan 
•ndi a ilofrurel piece of architecture that it ought to have eiil irely 
deatrojed Waliiole'a credit ax a critic and connnitsenr. \erer- 
thilew. it ba« been enpreawely praiwal lir on* who P"<<"*d in his 
day far an eminent anthoritj' in the tiotnic style. To our very 
(rut aatonlitlimeni now, we read from hin pen as follows : "The 
CoDnoiwwur will here' (vie., the Dulco of IVvimKhire'D villa at 
Chiawick) "contemplate all that i« eitquiuto in Ihf PiilliKtian archi- 
tecture, and all that is faiicinnting in the Gothir ttyle at Straw- 
berry Hill." Oh! JnmeK IMtnway— for thon art the man— thuu 
Biuat bai'c been melhiMcd by an enlrii pMt.prtiniUna piitation, ere 
thou conldit have written that, and eoiiUI not liiive init exnilly 
mImt when thou printeiUt it. nenmM on lo tay: "The nitlde 
arHittert, who puraued the Ktudy <if Knpcli^h antiquities with so 
mucli •cicnre nod grace, withheld from hia nwu wurli the merit nf 
a perfect imituliim, nttnhiiteil to it by his frienda leM verwed iu 
archileclnrv than hiniaelf." .\lmoKt inrn>iliMe i* it. that n man 
like L^allawny, who set himself iiji for a jiidi;e in mattera of archi- 
tecture, and of Gothic more eapeeinllv, «houM have hrouuht him- 
teli" toepeak aa he did of Strawberry Hill, inctead of denooncini; 
it aa the ahwrtinn of an e4|iiully vultfar and puerile ta>ite. Allhonirh 
(kithic wni ntit [hen hy any mean* mi welt nnilenttood and iijipn*- 
ciateii IIS it now !.-, Diitlnway himtelf, it is to be preaumed, had 
ftudicd and wu* intimately familiar with the bert models of nil its 
varirtira in lhi> kinj^om ; nuA oiiirhl, therefore, in deceiKy to 
liav0 beeo acaadJdiaed at >Vnlpole'(i wretched parody and KiBi* 
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cnck imiutioD of it. Aa it in. hi« eiliHTafrantlv' hypertolic 
praiM in that iottance^nnd ttaauredlv nothing else than extraviH 
pant it wna to ipeuk of Strawberri- Hill a4 exhibiting "nit that !■ 
fiuHjiating in the tJuthicKtvIe" — ni«cr«!itii hit judement ([^Derally, 
and rendan tut opinionn VHlueleiia,^^! any rate, of very questiot^ 
able value. 

III. Attention to rule* and the authoritr of cxamplet will 
suffice for prodiiclriK the prusaic — the respectable, but atill pnmaic. 
The poetical, howcTcr, is nut to be ao achieved even in arcbi- 
teeture: for criticism does not bextow that epithet on what » 
merely borroired or reilected from the ^nial conrcption* of other 
mind*. At preMnt, we arc content with the mere maati»Kint of 
art (i4ia* FergniHunV "rat>nkcy itylm"), reflected upon us from 
lumioariea now set and departed. And we arc fain to mi^kk* 
such reflected lustre for the tmnx son of art. and to how down to 
it like devout IVnianK. It niuct be admitted that noonshin« has 
ita advaiita^vv, gne of them betny thnt [iei>ple ore not datiled by 
iti it is beuden mild and Rkelanchuly. inspiring pensivene* and 
cogitation; and reason wo have to he thankful — no, nut thankful, 
but thou )rhtful— and penaivc and melancholy when we find that w« 
are likely never more to liave any of tUo genial and invij^urutiac 
■ufMhino of art. Melancholy I certainly am juct now, mild I UMd 
not add, — for when am 1 over otherwise i 

IV. Rveti buitdinga have a sort of deatiny attached to thmi 
which, wholly irriMMetiveof mrtual merit, either ensures or denies 
them culebrity. W hlle it in the fate of lome to be continiiaUy 
Bpoken of— to be noticed a4n>i" ""d aifajii in JHiokK, and repreaented 
over and over afrain in eii^arinp^ it i« Uiat uf others to obtain 
no mention from ttmifiie, pen, or peiieil. Many of the nnnller 
towns of Italy, for instance, contain unedited K|H'rimen«of archl- 
teetore. quite wi well worth Htndrinir, mime of theiii perhaps 
nutrv Ml, than ihoHe which are repeatedly publithed and spoken of, 
l>ee«iu« lliey b.ipuen to be uf greater notoriety anal guid^buuk 
fame, snd also to W in the uxiinl route of touruita,— « route which 
even aiti»I« whu go almuul pntfi-iuioiiiiily and profeivtedlv "in fearefa 
of thepieturesiiije.'like Ur. Cumhe'ithero, rarely ever ueriate from. 
There are edincea, too, for which even celebrity iiwlf cuniMit 
secure Trnni the pencil the attention which they merit. We have 
one hero iit home which may be *atd to be a virgin (ubjcct, nolwith- 
ataiiding that it ia a mottt noble work, n muniiineiital |i)le, and one 
which England is juRtly proud uf, it bein^ what no other country 
can match. I do mil uy that no view uf it eslata, slnoe one there 
\* which M-emo lo have been atereolyped, and repeated on uvwy 
oecaxion; hut liow far doiwa mere uiikIo general view go towartfa, 
the graphic and architectural illiialratiioi of a pile which would 
fumiidi Niibiectsi fur ul the very least fifty cnpr.ivintrs? Vet. aoit 
ia: noone liiui ever thought, cveD as mere matter m n|ieciilation— 
and a safe s|>ecuI»tion it aasuredly would he — iif bniiging out« 
complete work, entirely devoted t(»— what I will not yet name. 
Such a aubiect would em^oy the pen as much as the orncil, for 
many are the beraea and tlie deeds uf heminni — of Briiinli hcruism, 
with its achierementa and triumphs, which might nith great pro- 
priety Iw recorded. It might have been thoveht that notional 
pride alone wuuld long ere this have induced Kngliind and Ko- 
gllshmcn to exhibit, in the w<irthte«t ponnihle form, graphic niid 
arch it eel oral illiiKiraltiiiiH of what, if nothing e\ie, itt still the 
nohlrot |illo upon the bank* of the Thomc^, in spite of the New 
Palace of M'estminttcr.—lU-ailcr, you will nut now aak its name, 
or ini|uire what it i« that 1 allude to, or 1 niu^l blush forrillierl 
your tdituHencKH or your ign<irancc, ihouid you nut hnre felt alm>j 
all along that il cuu be no other thnn 

GaKBNWIOH llosm-TAL, 
which, although ecrtainlv not faiUtlexH, posseaaea a maieely aad 
glory that would alone for far greater defect*. .My Public, only 
put on your beat speetacJea, and cvrnpare the PaliM'.e hight Burk- 
muhAm, and the Iloaiiital bight tircenwich, and if you be not 
iwixed with exceedingfy uuplenaant feellnga and qualnia, all I can 
My ia, I do not envy your taate, however much I may eevy jo«r 
stoical imperturhility. 

V. .'Vnoiher noble ediAce St. Paur« Calhedral. is tn the _«_ 
predicament ns 4trcenwirh Mixpilat, it being similarly uliuhled by 
the pencil, instead of beinj^ made the subject of graphti" illniitra- 
tiun in a complete aeriea of vlewa. Thr interior would alTord. 
mniiy highly scenic subjecta to an artist cajiahle »f doing then-^ 
justice, and nelecting the most pictureHpie |Hiiiiti^ w an to bring 
out the architecture iind place it in its niiitt attrai:tive atlitiide« ; 
whirh iH certainly what han not been yet attempted. Ilitheno, 
the pencil has done for St. Paul's scarcely anyllting more tliiin to 
eihioit a formal frigid view of the nave, — a surt of dry nrihitec- 
tural aoJitumy; hardly at all mure pictorial tboji a »virtioD, without 
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the Bcrnracy ind trastwortbineiM at on^. It oiiKlit he thmifht 
thmt tlio profaufd wlmirwrn of "theKimt Sir ChiUtopher Wren" 
would long are thi* faave nifcgMted. — nnd nitt i>iily «uiticr«t«l. hut 
MrnciClj prornntMl, sume wnili whiili Klxmid linve for iln otijVcl 
the imti^fartory il]u»tn>ti<>Ei af hia miuAcr-piecc. Indeed, a kind of 
/iit«lit)', nuUiward futc, or dcntiiiy seems t(i hang over St. riiul'ii; 
fnr to what else than futility, except it tip lo Ihr miwt unMConnt- 
■ble pcriT-rscnM^ ran mr ascrilH' it« tniljr-virrti-lied trnphiKmenty 
in which CTf rjrthin^ ttandii ai^nrf It in not bo much too ronfinril, 
M it ia confimedlj- huddled-up. W*i» Iho wane ppncc cmiijined. 
Uid reduced Intu some rcKulnr iihnpe. it mnilil perhspi M sufK- 
dent, and preferahlc to n moTV twended mie; in«mach M tuo 
fTVMt ijiiu;*' nniiiTicI it icndN tii diminiiih to thv cj'c ihv ipparuiit 
hulk of a tuildinK- F'*r the meanncM of the iiiifTxiundin»( hini.-r^ 
it is nut at all difficult to account ; hnl moHl uniiocuuiilalile it jx 
that they iJioiiId hnw been [ii-miitted to (^>w up quite uopri- 
dnuMly, — xitiajiitedlv, (Hid at kU srirtfl of nnicli^ without the 
>l!f;litett retard tutlml aUgnmvmt which it nlwurrwl fur iinlltiary 
Ktrrcte, and whirh ought mo>t inwure«lly to huvc hww tr\ffiixrd 
Ihr-re. At preiient, St, l'«iirii (.'hurvhyard is ■ rcpnMch to the 
City and its •* powers that he :' the more so as there ia uo upot in 
the "hole mctinpolin that held* out grsatcr uppurtuiiity for ardti- 
tectura] diHpliiy, whlK' nt thii mitttf time such diitplay could not 
but he itnieraliy heaeAdiil to the City itself, br wrvinK tw a 
cuuntcnrwie to atlractiona nt the wcttt-cfld uf tu« towu. iio 
doubt the tbIhu of property JuBt around Si, 1'iiuI'h tit bu vtrv great 
■a to render any ■iynt4iTiiiitic phtn of ini)iruv«iiieul a formidHblc un- 
lUrtakiag ; atiU, were any nthcnie of the kind cnrritd out, n con- 
ridmbla riac in the viduo of tLc property niiuht TOMonably tie 
looked for. If, howrver, the otitUy rc<ii[ired fur improvcmont ac- 
counts fi>r thf. actual delifrmity uf the >Thi>le nrcu not bcinjc cor- 
rected, it dvt-s nut account fur the deformity it«vlf, which nppe«ni 
to have liccn r?>tabli^ed pcrfetUy for the rnMnie. Nolliiiiff lens 
than tuexplicable \» it, tliut wlintever irrvicuUrity «a« p,rrmtlted 
C>la«where, minit.' Btrtiifieiit nie«iitiires abould not hnv^ Ix^en enfurveit 
to aoiure at IcMt a decent A*cii/a for th« new cathedrul, if uiily by 
makinKtlic line* of tlic «urroundin([ hixiven pamllel to itttiiinn, 
and equidivtaiit from the edifice on everj' Kide, ScbemCKof im- 
ptovdment have be*n put fortli : one "f them, noarly fifty yearn 
ag«, by the lat< Gcori[C Dnnc4-, which, Ix-Ride* ^rcntlr «xlendin|{ 
and armnictricinji the nrcn immediiitely around the clmrrb, 
nUniied a nc<r street curHcd from the east end of tho Ctiiircliyiiril, 
in a Ktcaiftlit line to tbo MnniiRicnt, — now more wnntcd than it 
Uien wiu. 111 order to relievo the exceo^ive trnllic through Cheap- 
aide^ iucreaned an it ni>w in by ibnl to the riiil way* on the other Hide 
4vf London 'bridge. There wa« certainly Himotliini; happy, too, in 
the idea of approximsting, mm it werr, tit» of 'n'rcn'i! work*, by 
forming a viata, one end of wbich would have been (crminnted by 
the Monument, and the olber by St. I'niil'ii. Little more than 
twenty year* an^ifwardii, Mr. .(.imen KlDiea brnuKlit f»rvrard nnother 
aoheme, confined t«> the improvement of the "l^hurchyard," which 
wiu infrenioiialy ahaped to follow the outline of the plan of the 
Cathetlra], there bein^ a imall crpscent fiirinp ench of the tran- 
aepta and itn comiciri'ulnr portico. I'he nrbi^me wfm to bAve biN>n 

Eromoted by the Duke of York, but he died before any fleps could 
e taken in it, and it dropped nl once. Now, there exists nn ob- 
«tada to Kiirh cdtnplete improvement whiili dirl mil at that time, 
tha prenent St. I'aui* !>chool not being then erected. 
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Tke CaHrifajal Straint tjf Whedt qf Haiiwoy Carriages. 

Tb6 inveaticatioo of the stmint of the tyrM of wkeela of mil- 
way carriaftC", produced by rotation, ia intercating, nut only on 
Mcount of itf import&ncc with renpect to public arifetT, but oIm on 
scoount of tbe very idiitnietive e«anii>le whidt it afford* of tlie 
•pplication of dynamical principl>(<8. 

Little more tlian a year n^u, a fatal accident occurred on ono of 
the principal railways of this kinf^dom. by the tyre of a railway 
csmnge in motion bein^ thrown olf by its (Vntrlfu^I force, and 
striking a cnrrin^c of another train. Mnnv other cage* have 
oceucred of the «imiUt disruption and violent projt'ction of the 
ponderous mnsaes of mctiil of wblch the tyres of nil way wheels 
are composted, The practical <in|i(inanci< of the question, there- 
fore, becomM very groat, when it ia eonaidcred that the rentri- 
fugid Mtnina upon tyren may be M great aa to «eriou«ly affect their 



Btreni:th, and that the momentum wbicb tliey acquire when pro- 
jcctnl may be so great as to reader thru most detitructlre stents. 

M'hen a material ■ubxtannt IN movInfT in a currp, the tuta! n- 
ternal force nctiuK on it In a direction nonnul to the curve may be 
cvtimateil from a Icnowlediie uf tho actual velocity and the radiui 
of curvature. Thin nonnal force is umiiUly calleij centrifunl ; 
and the prindpal value of the theory uf centrifu|[iil fiiree consiiti 
t:i tbis^that it leaiN to a determination of the nonDally-rc^ilied 
part of the external forces nctiiiff on n moving body, when the 
mngnilndes and directions uf the external forciis ihciiiMdvo un* 
nut be iiwMTtnitied. 

Ily a prinriple whidi nooxl not be here demonstrated, «iac« It it 
til bf found in numerous niecbiniical treatii«ft, Tht tentr\fvgatfirtt 
(in pnunda) of a miaU hi>4g movinj/ in a mrve ^ Ike v^ij/M (in 
pounds] X the t^vart n/ Ckr ttumlnrr of fvtt deterUiat per m r mid 
-^ 3^i limi-t Ihf rwrffUK of rurvature (in feel). Fur iustatie»— if 
the weight of a body be ID Ih., and its velocity 8 feet per Meoad, 
in a curve of wliidi the riidiiiii is & fin'l, the |>rudiiet of Ihs w^alM 
and S(|UHrf uf lliu number uf feet per wcund is 10 x aquare m H 
= 11) X <Ii = BW. This divided by 3»j times the radius (= Si^ 
X y or 141} i^veaffflb., or nearly 4 lb. fur the aoiounl of the 
centrifugal force. 

The rule above enunciated, when expressed by a matheinaticai 
formula, ^ives tbe value of the centrifii)(til force e<]ual to 
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where m is the mam of tho body, o Its velocity, W ita weL 
r the nidlu.t of curvature uf its palh, and g the force of ^niTil_^ 
When the velocity is expressed in feet per neciind, the furcej 
must be ilmilarly exprcKKc^l. nnd thcr^-fiirc — 3!Ji, since tlwt is the 
vdiit'.ity, in fet-t, ftenrr'itrd^ <lurin)i; one dccond in a body falUng 
freely bv the action of gravity. 

The ^jrmula Just fpvcn will now be applied to determioe the f 
toovivn due to centrifugal force vf a oitcular rin^ revolviog tui^l 
formly about a fixed centre. ^^| 

Since every part of tho rinft revolves with the »mc velocity 
about the siimc centre, it is acted on by the same oe(itrifLif;iil foroe- 
It is easily seen, then, tbiit if the riiip were perfectly deiiblo, \\ 
drcular fumi would not be altered by thi: ceiitnfu|tal forC( 
Hence, it follows that at c^cry [joint its tcMBioci is tangential,! 
in the directiun of it* length, as it would be if the ring wers 
flexible striiif;. If the teueiuu were in imy other than tho tAUgcfl 
tial direction, it would tend to tend tbe ring. It is also clew that 
the Ivn^ivn Is the lamc in every piirt of the rinj^ : let this tCBawn 
be calUa T. 

This being preniiseil, let us consider the force* acting on k qoad- 
raiit of the ring. Ilie qundrant at it« two extremities is acted €■ 
by two t4ingentiiil forces, T, which are evidently ftl richt angles to 
e»eh other ; ami kIm) nt every point by it* centrifngAl forces uor- 
nmlly. If dr be an element of the arc, fi<f* iti maaa, e its linear 
velucity, nnd r the radius of the ring, tbe centrifugal farce of 
clement of it, by the principle above Inid down, is 

If the radius at any point of the qnadrant he inclined t« 
radius «t one extremity at an anelt^ e, the part of ttie oentriTv 
force reaolvcd paralJcl to that radius is 

lidt. - COS 9; or, pd« o" cosfj 

since d» = rde. 

Now, the •um of the resolved parts of the eeiilriru|*al ferw 
parallel to T must equal T. since inera is e<)uilibriuni, and all the 
other forces acting uii the i|undnLiit are perpendicular to theat. 

Ilcnee, T =.f^d» v' m. = ^^, 

inteirroling between limits V and 00°. Let f he the length of 
whulc circle, and therefore >i/ its muss. Therefore, putting iU 

weight = W, li ■=: ~ . Also, If l he tbe time of revolution, or 

tliat in which any point of the ring movr^ through the space I, w« 
have v ( = /, and n = . SuliKtituting tlieee values of v and ft ii 

the above cxpreasign for T, 

Wt 

teatim of nttg ;s —x- • 

which formula gives the following rule for finding the tennon dl 
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to centrifii^ Airce in a rins nrolring uniromlr. 7^ ttation (in 
M«tM)s) ^ U« irrijiM a/ Uk ring (in iMnindn) X ^jr >tf li^nffHi (in 
iMt) -^ Ay 39^ rinwa tA« A^uarv ^T lit niontrr </ ««wrMl* in tsAirA 
lU ri ftf remWtnr. 

\r# fihill next pxnmine the effe<'t of & pro|rTM<;iv» mntion cam- 
bined witli tht rntiiltnn of the riii^, nnil )ir<ir«pil to ihov that if 
tke «enlre uf the rin|; hnve h pto^rMrivc motion, the teiuion will 
h* the same a4 if Iho eenire irere fixed. TKU may be e&&tly seen 
from the fnllowini; iilimtrntionj. Suppme th»t in a ship or ear- 
rtAM moving with uiiifomi r<-irtiliiift>i mntii>n, k litrini; with a 
wn^bt Bt one end of it »er* vhirlod niiiOly, — it ia quite i^lear 
that the teniion of the jlrin^ would not be at all intiiienrerl by 
th»t yr9§nf<twm of the carriiu^ nr veimtl ; tho c(iritrif«g«J force 
wnuld he ihe tamte, whether Ihv plane of tho iitrin/» ralation were 
boriiontal or vertical — pnrallcl or perpendlculnr, to the ilirecti»n 
of pro g r —i ion. Again, m hoop kiIm ulon^ Kmnuth icniund with 
■n ■wngniil reloeity, whether it be ilirc^cted i>aKtw]ir(l <ir aiulh- 
wurd, of to any other point of the corijkiss — ^thnt is, whether it« 
progresnvie motion coincide with or l>e ini:lined to the ci>iir>H> uf 
tbei wulh'i: diiiriial rotation. So nl«ti, a budv riv/iirjf ut any )>iiiiil 
on tho e«rth'i> ■iurfiiM), except it« puleii. Hulter* x diminution of 
weight on aMMMint of the eeiilrifu)^! force ariBin^ fruni rotation 
iilMnit ihB ranh'ii axis; hut litis diminiition is not at nil inlluenrH 
by tbtf annaal or pri>grvBiivo nxititm : the centrifu^iul forw it ii]m> 
the Mme for everj'hour uf tht' dny, aiid on ei-ery day of the year — 
that is for every an|i;Ie at which the diurnal raotioa at th« point in 
i]iie«tioii can Ih> iniiiticd to the eiirth's orliit. 

H'e «ee then tlmt the cenlrifufpi] fiirce uf a body rotatio|r in a 
eird* about an awtgacd centre,' i« meiunred, not hv the nimniiilt 
motion, but by Uie rolatiuii rrlalirrly to tlmt centre. Ctmte^uently, 
th« rale above griven f<>r determining the teruion of a rinjii; revolv- 
ioif about a fived coiitn;, Bii|ilie9 tu the tjree of railwny whei^la, 
which have nut only a rtrculiir niotiun about their axles, but a unU 
form pro^reMtve mwtiun alio. 

It may, buwever, l>c more ronvement to traniifarni the rule, m 
■• Ut cxpresM the tenduu uf the tvre in tenns of tho vcI«L'ily of 

ttie train. We have tbown tlmt T = -|, where / in the longtb of 

the dneumference. and ( the time uf rpvolulion. Now, if the 
Khefl Uu itut slip, the train moves tbroujfh a diicUnce / durin)! the 

tiaae (; therefore, if V be the velocity of the train, V = , «nd 

the above exprn«iva becvmoH T = — -r- Let a be the aeclional 

ueaaf the tyre, aiul r the tension pernait of area; T = tc. Aim, 
it is cvidrnt that the 6»Iid content of the rin|c ntny br out ei)ual to 
it* length tnuiujilicrl by it« >icctianal areu (= /■). Fli-nce. if the 
veigbt of M unit uf volume bu «*, we hnvo U = urJx. &ub*tilutiii(r 
Ifaca fur ^i' and T, 



re = »•— ; or, T = ■, 
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Jtow tlib espre«Mori, if we Like a foot for the unit of lenffth, 
icivea thr tcniiuH per njuarc foot of the metal; hiit what U tuiially 
reiiiiirfd i* the tvnsluii jier ii<|ii:in< inch, whitli 1> of rmirM! iho 
li-lth fMirt uf till* Ictoioii (itt Kalian! fmit. Hence the fullDwing- 
very nrnple rule, aiiice 144 y — itt x 38; = 4o:iI : — 

The {ejui'jn of ttw tyre in i^undA prr ijnare infh due to eaitrifugal 
fam ewMub tht tKSTth pari of the i/^figkt in ijouitAi of u t-ubif fout of 
the meitU mutltitlitd Aj iht ttuarv of lite nurrAer of Jktt vhwh (Ac Intin. 
trartit in n wnviid. 

The fofJity of applying: this rule dependu nioterinlly on lu In- 
acipendetiiv «f |he radiu* u»d other dinieiiMons of the lyre. Aa 
the wei^it of a rulw foot of iron or steel varies from abuul ■I.WKt 
to ♦,8iMh lb., the futJvwiu^ rule la nifficlently accuTAte for praciiail 
parpocea: — 

The tennion in poundu on every siiuare inch of the aectional 
■nw of ilie lyre s=. rur. iquake of thk kumrkh or rr.itr wntcir thk 

TK«I.1 IBJk 1-1X4 I.N A OnKINO. 

For exouiple, if the train moved SA feet per oeoond (a mile per 
niaute), the Mratn on the raetai per square inch would Ik> JW5 ib. 
= 3*83 Uin*. It is curiiiux to obaerve, that in the oonie traiti everv 
IjTTB wouhl iMt wihje<t to the aanui degrm of etraiu, wlmtevcr ita 
radJUB, width, and thiokaeak 



SUBMARINE FOUNDATIONS. 

On XuhiHttrinf PvtiiukUiiM* ; purtkiJarty the Screv-PUt imrf Jfwr-.| 
rajw. Jly Aleia:V))i:r Miro«iKLi^ M. lunUCE. — (Papir reftd at 
the Institution of Ciril £ii^inccri>.)* 

The entire auhject uf the mctlioda of nrepnrinit (ubmArine foon- 
(lalUmt. if tr4-iited of in ua (renernl and mmprehemdve a Duiuner 
u* it* imprtrlance demand*, wiuld Di)t i)(ily fai exceed the limits 
of a paper for the lni>tilutiaB of Civil Enipneera, irat would he 
t^diniiH and uiinpceacarv, M the majiiritv iif thc> memhera are Iho- 
rou^ly oonveraant witfi the nrioui xratem* in their daily pmc- 
tlee; It bi pmt|HMed. therefore, to limit the present innuiry to a 
cnmory meotion of ihv ordinnry method t, and to deiote tlie Kreater 
«pM!U to ndeti-riptioii of tht- Screw Pile and the Screw .Moorinff, , 
•nd of the workd in which they have been employed. Sheet piling 
whether of wihuI. or iron, U now fHmili»r to 'every one, us the 
drii'infc it i* an operntiun uf diiily ocnorrence, and (he numerous 
neicritilic treatiaea on atone foundation*, pUced In poiitions of pe- 
ciiliikT diffleulty and danger, render ail conunent upon Ihem ijuitc 
Kiiperflitoum, 

I'ho EddyMnnc and Bell Rook Lifrhtliouaea fumiah splendid n- 
aitiLiled of auch works. The acieniiAo akill employed in joining 
nnd binding lo|rether th«ir partf, ^ivins to them a I moat n mono- 
Ivthic Milidity and Ktrciiicth, ii iM^yaad all praiae; und yet uere 
lifrhthoiiHeii now required (o he placed Id aimilnrly e.tpofed pn«- 
tions it is more than probable that ttr«ng opoa-work structures, 
npon iron pilea, wimid h» aubstitnltid for aulid atone lowers, amm\ 
xktX aaviu^ nould Ihua be effected, and the atrfinirtb would be in> 
rreaaed by remoiiii),' the only cauae of danger; fur the wai'es are 
only formidable when they are inflexibly opmiiwd. In thai part of 
lfia< KuUjrcl whirh relal4-a to fouiiiliitinnii pliir<>(l id Initika of tooae 
t.it\A 'IT mud, covered by the sea. the author would confine hi< ob- 
aervatiuna to hix own {irnrtical experient-e, and atudioBaly avoid all 
ciimparimin with other niixln of proceed iiiir, which ha ia aware 
Ritiy, and proliably will, be brought before the Institution, and will 
doublleu receive the ufual impartial consideration. 

An oecount of the dreumntAncea which ted to the introduetinn 
of the kcrew-pile and aerew- mooring, would poase^^t but little |{vne— 1 
rnl intererit. and is nut nerenaary. It will suffiee to ubaorve, that/ 
a priijcct, ciiiilrmiiliittyl by the aathor, inrolved the neceavlty oTa4 
much greater holditi); power than waa peiaaeaaed by any pile «•! 
mnorin); then in utie ; the furmier bein^ nothini^ more than si 
jinititt'ii "--tiike lit' conxiderahlc niae, eoiily either driven into or o«- 
tructod from 'he ^rimiitl, utid thii latter a lar^re maaa uf stone or 
iron, which when submerged became of limited power, and waa 
quite inenpable uf rviieting an upward strain. 

The pliin wliich op- "t- '■ 

jieared beat adapted for 
obtaiuioff a firm hold of 
«4)ft f^'ind or aand, 
■raa to insert tu a vta- 
aidcrabl* distance be- 
neath the lurface. a bar 
of iron (fijE. 1.) having 
at it* lower extremity 
a briHtd plate, or disc wf 
nietaL in a •piritl or 
helicjil form, on the 
princ-ittle »f the ac-rew 
111 urder that it should 
enter the (^iind with 
faeility, tUruKtin^ imide 
any obaLacle* t» ita de- 
<e«nt, without materi- 
ally di-turbin|rtne tex- 
ture of the Ktriita it 
poaaed throu|ih, iind that it ahauld at llie aame time ofer an ex- 
tended b»ite, either for re«i«tin^ downward preaaure, or an upward 
rtmin. Whether thin broad apiral 0an^, or *' Ground Screw, nwit i 
may be tvrmH, be Hpplied to the foot of a pile to support a aupcf^J 
Inctimbent weight, Ar be empUivrd a« a mixirtng To reaifit an ' 
upwnrd tttriiin, its holdin)^ power entirely depi-nda upon tho urea of 
itw di-iC-, tUo iiiLtiire of the f^und into which it Id iniertcd. and the 
depth to whitih it IK foreod beneath the stirhce. The pruper area 
of the aerew ahould. in every ^jkitn. lie determined bj the nature <rf 
the ^nsmnd in which it U to be placed, nnd whieh muat be aacer- 
tained by previoun experiment. The lai^^ aice hltharto uwd 
hat hven i feet in diamvtor; but within certain eiie4, preacribed 
liy the fui^ilily of manufacturing them, the dimenoions may be ex- 

• Aa itiatruiaC ibia papa wia ftrsa la ib« Jauraal. Vol. XI. kta4(ll,p. V.'. 
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tended to meet tBJ CSW, and mj b« uld to be limited only by 
the poirer xwili^Is for forciof^ them into the n-uunil. Kithrr th« 
•crp«'|iilD, ur llie ■crev-nnwrintf otD bv tm^oyeA ia every de- 
Kripliuii of frround. faftrd ruck alaiie exc«p1e(l : tor its helk&lform 
AiuUiM it to force it* vtay Mniuii^ Btone*, and oven to thrnst uide 
■mUqib-^imI liinililen. In iians, hMrbouni, puttmriea, and ruad- 
itmjn rook la, however, ivldom met witlj, except io detached 
miaift, the ground brin^ imunlly an BL-cumulation of alluriul de- 
posit, which IS well Mlauted for the rccrplion «f mich fautidMioiiN, 
and i« alw that in whlon they aro ^n^nfrally muHt re(|iured. The 
^und acrev has been alrewdy exLenaively uaed for wvora] pur- 
pMfei, and ita applicatiility to mniiv others will be evident Irom b 
nMODOt wconnt of Ite preaent cmpWf menl. 
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The fixed, or pertoAnent mwiriutrti most commonly med ire of 
two kinds; tlie spuu-chuiii iiiouriii^, aud the sink t>r or imioriaj- 
block. The former of tiiCHe {^k- i) consi&tij of n filrnus chain of 
considerable length, iitrcti:}>(-d uEoiifr the croiind (ncT<>eii toe riverV 
aad retaiijcd by liLMvy a:ii;hui!>, ur tn nun nff-b luck <■, ut L-illier end, 
add to the midille of tbe Kr^Juiid-chuiu the bucy-cliuiu in (hnrktcd. 
Many of tbcH; mourinin were furni«ily laid Uovfii in the Thnmes, 
at great cxpcaso, and they etiU continuo to be the oiilv ni<»>riiig» 
iu u«« tit the royal dockyards. The diMidvuntagcn of tlleIn^ mour- 
U^are their expvui*e luid the obftruttiou they present to uavigu- 
Uon; for should a vessel cast anchor io the neiKlikourbuod, ii iit 
almuvt certiiin to get hooked into tlie ehaiD, from which it con only 
be freed by thv ii«»i»tniicv of a chain -lighter, at cunxiiicrabtc ex- 
pense and loM of time. Iu fact, mooring- chuina acrv«a the nn- 
chorace were adopted to inxtire the aiichum of vvatieU briiiginir up, 
when the harbour was crowded, And in such cmn the harbour flat 
was obUged to attend to clear the nnrhor ut slack wuter. Mesxrs. 
Ilemmans, I'arkeo, aud othtiro, atitte the expense of each f^ovcru- 
ment mooring of this kind to be about ^iUlJA 

The other kind, whidi in moir generally employed, ronntts of a 
heavy siitker, to which a utroiig ^ain is attached, eitendintf to u 



buoy shackted at the other end (Os. S), Th» mnkcr, which is a 
block of vtiiiic or iron, ia either laid upon the surface of the 
ground, or is placed la an excavation prepared for ita receptioft. 

FH.». 
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Th9 advantsf^es of this system are it« timplicitv and chcapncM 
conrtruclion, with the pouer of hiildinit nearly equally weU 
^lery direction; but, on the other hand, when the »inker is *ub> 
jected to a heavy Ntraiii, it in in^nerally found dvtident in holdiitf- 
power, becAuae it rhiefly depend* upon the Miecific ti'i'vity of tbo 
miiM. and because the ground, which mimt be greatly broken ap 
for its reception. ofTcrii only a feeble rexitlance tu tta aubHcqueitt 
extraction. Amither iliiadviititage in, thnt WitiK ireiierallv cvniiatd 
to HhallDW liayH and liarboura. v«*M-b Hnt often a^ seriously Injured 
by grounding upon them, ux when they come in contact with 
anchur*, wliirh it i* nmieiided should never Iw permitted te be 
used in hnrliourii '>r riven. Moorings are Hometiniea formed of 
timber frames, loaded with stone and buried in the bed of the 
river, as in the harbour of Sunderland, where they have been ex- 
tensively applied by Mr, Meik. 
Theae evident defects in the ordinary svetemc of modrinf;, ii 
^- ^ iluced the aulhur, whir 

seeking fur a simple, 
elTectiie, and at the 
same time infxpensin 
mode of holding the 
buoy-chain down, td 
adopt a oMxIitirjitionof 
the serew-pile (tig. 4); 
tiecause it offered great 
faL-ilities for entering 
the ground, and when 
arrived at the leouired 
di'pth, it evidently at 
forded greniei liuldi 
|)ower than any 
torm, 

Kvcry description 
earth ii more or 
adheHi/e, and the great? 
cr its tenacity the 
Inrgtr must bf the por- 
liiiii ili'ilurbed before 
the mi tori ng can be dis- 

!ilni-ed hy any dimt 
orce. The masa of 
f^round thuM adjected, in 
the ciiite of the «rre»- 
iiio<jrin){, IK in Ihe form of the fnistrum of a cnne, invt-rted; that 
is, with its bft«e M the kiirfnec, the bmadth of the bshe beinf in 
proportion to the temiclty of tlie gfound; lliis i» prewed on by a 
iryiiuder or water e^iiial to its dinmeter. the axis of which is ita 
depth, and the water iiuuin henrit the weijfbt of n ciilumn »r sir of 
the dinmeter of the cylinder. The comparative' initKMS of frruund 
urhich must be removed in dragging up the two kinds of moon' 
are shoirn hy the dotted lini-s in tig*. 3 ;ind i. 

It is evident, therefore, that if a ewil-iron screw, of a e: 
area, be forced into Uie earth to a certain depth, it must aSo 
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firm point of ittadimont fiir n biio)'-rhBin, in evtry ilirct-tion 
(tg;. i), and will oppnw a p<iiri>rftil rHnctanfe ^Trn to k vertical 
Krait^ which cpnn-uly provw fnWl to «inker raaorlnjf*, dep«odtDg 
(u they do) chitiy oa their specific grarity. 

1(1.1. 



.; iC 






The fir»t trials were u|njii n tuiiii'unil ivily r^miill -^ule; Imt tljrir 
■ncem wb* to dectaivp, that tlic nirriln vf th« mimr'wg^ wcro a.o 
konwlcdged. and thtrir use coon becaiive cxtentled. Tlie depth to 
whicli llinr miMinnipi liave been acrcHeil vnrles from A fe«'t to 
I* fwi ; tlf former la Atev enoufih where the wil is uf a firm tind 
nuyieldiag dMcriptioD, anu the latter depth i» fi>uu<l tu give «ulli- 
dent timmew in n vrry itvnk botunn. It h evident frnni its form, 
tk«t errr) put of the MieW'iaoorinK in h far beneath the muiface, 
lo prevent a veflael from receiving injury from gmuDdiiiK ioinie- 
";Ijr abovu it; the mixiring chniii >tv»e jirotrtiditnf from the 
_ad, and it ia alMi obvit>iiis tbitt nnchora, ttroptioii in Uie ncigh- 

rliood, cauiiut W hooked into, or vet foul of the chnin, one end 
tUmu being attached to the ground. Althu'igb t^L'twmy dhuuld 
t« the \awl cwitidcntion wher« a large amount of Jtropertjr and 
maay Uvea are At rtake, still if the end cut b* Mfelf attuned by 
len OMtlj mean*, it U thu duty of thoae having charge of pitblie 
works to tomider the <4iK«ti(^n, It ia right, therefure, to stale, 
tlwt •cnsw-niiKirinfii. of tliu most powerful rltHrription, can be put 
down M a tenth part of the c<i>it of the «pan~rhain mooring [fi^. I), 
and at ovm ln« thnn the common <Ione muoring (Av. S), |iravided 
it btt of eijuiil iibwer with the fonner; settiriff uiide tne defocta 
which have been noticed, indeed, with Tvapert to the screw- 
BMMrinM, it ta»f Ite vtateH, that nhero they hbve been Iitn^^i'At in 
M* mni arc beat known, they are rao«t ftpprecinted^ aa u well 
ibown In the recent aftreemenl withtiieCurpurutinn of Newraatle- 
OB-Tfne, who jwid for the jiermiiuion to uiie tho jmteiil in the 
Tjnw^aa appliM to iti(iiiruii.i. alone, the sum ot •4,3001., wiihiaM 
nir HMinthi of the expiration of the Inveiitur'H piivilege, and 
when the renewal of it appenrcil diiiibtf'til.* 

Id fixing iheue nmnrfci^ in the jmrta and harlioura when* ttivy 
hare been uwd, the )ifr«uuti hitherto en){B^ed in the operatioii have 
bMfi grttvndly compelled to avail themrielveK of any inMni within 
their reaeh, for the conitruetion of a floating rtauv or platfurtn, on 
■hich thomrn nmld executi- tlie uork. Bargea, lighten, and pon- 
tanna hare heeu therefore indifferently employed ; thuae that were 
•ItJioiit derkfi bein^' pinnked over for the purjmw. Two ituch vetf- 
■ata beinj; lunJied tiniiuUidii tu r-avh utlier, with a ccrlnin apace be- 
twe«n tht-m, are »eiurely moored over the *pot, and the wrew- 
■onrin|t lowered, with the chain attiurhed to the vharkle, from the 
centre of the utage to tlw levrl of the wuier; and bh it dewcnda tu 
Uw bcittotn. the irofthtt of the apparatus for tcrewing it into the 

ad am «ucceMvely attached. Thi* imporam* (fig. 6) conti»t» 

tUoag vrouglit-iron shnf^, in lengtlm of 10 ur Infect rath. 

"ted with each iither by key joints or cuuplinin, the lower 
:ily bavuift a Miuare •■ocket to lit the head of the centre pin 
of the mooring. When the centrr pin revtaoii the bottom, 

* n* pawnt ba* Wen ffncw^ (dt t liia of fsiuMcn >(gr>, fton Vb« jaar IMT. 



B rapftan ii lirmly keyed upon the shaft at a convenient heiglit 
tbc men then abip til ocapaUn-bari, find apply their power whil 

travelling round 

■pon the ttage^ 

the CJipftan being 

lifted and again 

fixed aa the moo^ 

ing M acre wed 

down into the 

ground. The ope- 

fBtion ia cantina- 

rd until the men 

can DO longer 

mow tho shaft 

round, ur until 

it la considered to have been 

forced to a sufficient depth. 

In the liver Tynf, wbera 

iDBuy of ihtnti moorings hare 

been laid down, a bargo of 

peculiar construction haa been 

prepared for the puni«»ccoQ- 

taioiuff within ilvelf lUl thai 

k ntcefBory to facilitate the 

work. 

Thomort important ^UTpMe 
to which the screw-piIe haa 
hitherto been applied, to uty 
considerable extent, is for 
forming the foundationi of 
ligh thou M*y beacon «, J el- 
ties, &c., in aituatlonn 
where tho soil or tand is sa 
luoM and unstable ns to ha 
ln(»^)able of snppurting any 
maasive Binicturc, or where 
llie Koves havo w nnidi jwwer 
of tindemkjnin^ liy their con- 
tinnouii a4.-ti»n, or D«at so ben- 
vtly that Che stability of any 
tnus* of mnsfi'iiry would he 
serioutjy endangered. Many 
banks off our (easts are like 
the tMMjdwjji ^wndK. which, 
although when drv NCaroeW 
retain tlie print of a horaea 
hoof, will, when oovered by 
the xea, awnlluw up the lar' 
geiit ship, and are moreover In 
auch exposed situations that 
no solid structure erected 
upon thrai could resist the 
uctlon of ilie sTii for any 
length of time. Fnitn the 
number niol durtitemus nnturo 
of the Miiid-biinkfe and shoals 
Pl. t_ surrounding the I'nited King- 

dom, tho meAiLi of p Lacing 
conHjHnioiis and pernianertt morks upon them liecomeaan objod vf 
the bifjbeht importance t» nnvigntion, llui nothing of the nature 
of a lighthouse upon a submiurins siuidbauk wiu. ever proi>oseil 
prior to the year lFCt«. the jirojcct till then being considered ex- 
tremely hsiardoua, if not impossible. 

The author having ut that time natiefied himself as to the liold. 
ing power <(f the Mcrew -moo ring, and miido some nucceMful Miieri- 
mentn with the screw-iiile was applied to by the Sxiety of Mer- 
chant Venturers at BriBtol, Hi devi»c the means of plneiog ■ fixed 
liijbt on the Dumbiill, an tKcuniulation of mud mid other alluvial 
depo-.it ut tlie entnuice of the Avon, and about the end of tlie year 
1 tut ho laid before that society the plun, «pei:ifitnlioii, und estimate 
of a Bcrew-pilc ItghtJIiouse, BimiUr m principle to those since erec- 
ted by him and hin aonj but tho Corporation of lb* Trimly House 
having subacHueotlv undertaken to buoy and light the Brirto! 
Lhooiie]. the author* plan wan nbandonad, and a ttone UghlkouM) 
wa» pluc«d on tke fina rrround in the neigbbeisrhood. 

Uftween the years Wll and 1B38, some unmieocssful altempU 
were nittde In iiiLroduce the plan in vnrioua localities. In the Ut- 
ter yeur. nt the suggestion of dyitain (now Admiral) Beaufort, of 
Ihe Adiiiirnlty, helnid a plan beflire the Corpi>rnti>m of the I'ri- 
nily House, by whom, at the rcoowmeiidntion of Mr. Walker, tlieir 
engineer, it was favourably coiuidered, and in Ibo mouth of -lugust 




in that yesr, the aitttioT and bit mn laid ih« founilKtlon of Maplin 
Saiiil U^hthonw. (See Journal, VoL V.. lan, p. :).».) 

Befun- (Ictprminin^ the Ipnirth of ihp pi!e« atui tin' iiren of the 
Knwt to W eiii|>loml, a imn-ful nxaniin.ttHm uT the prouiul vm 
niB«lct and it was |im)HMe4l to uw nine laatleablp iron pil«* of i in. 
dlameler, anil V6 feet in lenislh, with a awt-inin wrew of + fert 
diMneter, «eciir«d to thv foot of eiir-h. fiitfhi of the pilcti were 
pUovd Bl the anglM of aii dctuKitn, and one in the centre ; thc«(i 
wereirat down Ul nine cunkm-utive ilays. bcin^c Mon-wcd into the 
htnk to Ibe dflfitli of «l£ fwL. leaving 4 fin>t abortt the fiirfane. 
'I'hv tidr rlsM on thf bank abimt 16 frvl, and Aeldoin leaves the 
Mirfar.p dr>'. The inKtrunienl u««d in iryins tlie nature of the 
)tr«und iriualtonniiliiypcl in tMtiiiu it* holding miwer. It ciw- 
nietMl of a jointtfil mil .la fi^irt limH. iinil l] imrh diameter, hai'injr 
at it« font n cpiinl tlnrijci- uf fl iiii-li(':> diainetor. It was moved. 
nMiud b}' moant of cntm \e\erA. keyed apoii the borinir-nid : and 
HpoD Uiette lererH, when the mrrcw wax turned tn the depth of ST 
feet, n few bcuirds aercUid, furmitiif ai)l»tfvrmBul!lcienllv lar^e to 
•uppurt twelve nu^n. A bar «i»h then drii-en intu the tiiioK at ifnnie 
disUDce, it* l»>ji being hmii^kt M the «»me level an that of Iho 
burini;~rod. IwelvL- men wvnr llii-n placed u)k>ii lli^ plntforni to 
a«i.'«rtiiiii if th«tr vi'i:,-!!!, io|;«Thcr witlj the ap|Mriklii», in all about 
MM l'>n, sutFicfd t" tleiirces the screw. After -Mmip time, the mew 
ware removed, and Inc lorol waa again applied : hut no sensible 
deprL-Mtion of the »crew euuld be obaervod. 

AllbuuKh tills was tbe Ar»t acrew-iirile foDndatiun that waa laid 
for the r«ceptivn of a liicblhouw un \ hank of loose sand covered 
bytbcttca, it whh not t^O (irnt thai wbm erected, am the |iitctt re- 
mained uittoHi'hed for two yeur^ in order to atcerlain if any change 
would uecar from tlie nctiun of the ten, or other cnuoe*. 

I'eiiiliiiK thin terra of urolialiim, a lijfhthouHe was jiropo^ed to he 
•reeled in Murei'omiw Iiay. and it wa« dei'ided to (loe Hirrew^pile)* 
for the foundatiiin. The novelty of the woilt, the peruliurity of 
the ailuation, and the dread of failure If it were intni»ted to *tnin- 
gera or tkoae who were not intercHted in it, rendered it ohlijitntory 
upon the author and hill Hun not only tn iiend iri a de^i^ri for the 
Gvuadataon^ but uIm for thu •uper?<triH-lure, and afterwaida to 
devote their attention most aa'tiituijuMv to the superiTitenilence of 
ihccreclian of the whole stnirtnre, which wiia commenced in the 
latter part of lH3fi, and the lantern was lighted on the eth of Joine, 
19*0, — every part, with the exeeiitlon of the top of the lantern, 
bein^ eompletvd in the month of !kliireh. Aa tbiit li^bthou»e wn.t 
t^ lirst ot iiit Kind, and it wa*, iierhapi, tbe tirnt iittfm[it to [ilare 
a hahitntion of any deseription in a pii^ilion tai prcivcrbially un- 
stable, a nhort deitrription uf the structure and of the locality bc- 
«miw oecsBMiry. 

The ntuation selected for the liKlitliouBe (see Journal, Vol. ![[,, 
IMO, p. 181) )« about two miles from the nearest xhore^ on the 
vcriie (if a bank uf lou*e sand, whieh ihifted urcadomilly, until it 
waa fixed benenlh and around the house lir a *ii|ier|iiit>ed niaHs, 
Mvernl feet deep, of Ktion^ ariiillaceous earth and etones. It may 
b« rHiiimked, that banks vt pure sand arc very linMe to whifl at 
their Kurfuee, and il is extremely dillicuU to ptnetrjile then] to any 
con»iderable deplli. the absence of olay or any plaslic niiiterial ren- 
deriRK the particle* nearly incomprceitible. in this ca(.c, seven 
wroojtlit-irou jiilea, IS feet luuR, with cnst-iron scrcwa 3 feet iu 
diantetcr, wero enipio)'ed, one beiiiu plated at each iingle of a 
hex»«vn, and one in (lie centre. Seven balks of llaltic timber, 
14 inelieur Hiuure, of the best qiudity, were Mtoeted for the vup- 
port< of the liouae ; the dix exterior balks were each <b feet loiijr, 
and tlie eentr>> one uua J7 feel iu leuyth. to adsiiJt uf its ri>iriK 
throiilfh (he hou*e to the ba^e of the lantern, which it assists in 
auppoitin^, aurl ti> kjvc nddilional stability to the whole i>tructure. 
Id tbs foot of pftch of the»e sup^ivrtiL, a hole, i inches in diHioeter, 
wt» bnreil to tbe depth of ; feel, to receive the eml <.f the pile 
uiion which it waa shipped; and to strcngtlinn thvm for the same 
ttuLanee upward*, teveral alrviiK iron hoops were driven on ^ut. A 
small spiral lliinge wan fixed on tlie foot of each balk, to drair it 
into the uind, in the aame manner as in uiitting down the pile*. 
Thu diiunetor of the hexa^nid lia»e ia AU foet, and the diameter of 
the platfonn on uliieh the house ataiidn is 'it feel ; the exterior 
|iilM haviofjaii inrlination inwardaof 1 foot in i. it should bo ob- 
aervfld, that any de^'e of Inclination can bo given to a pile whilst 
It in iu motion, by merely placinft at a cor res poo din^' nnete the 

Silatforni upon which the men worlc. The floor of the hoiiiiii i>< Xii 
est above the aurfac« of the bark, and the tid« ritnt about 'S'2 f^et 
un the iiippurtu, at the etfuinocliHl apringt. 

.K mure detailed account of this tiirhthouw would be Biiperfluoiiw, 
tJie reniKindvr of the work belnij of the ordinary cliarnetiT f<»r 
litmcturcs of this kind; hut it may be observed that since the time 
of its erectiuii in the winter of t»39 and 'M, the only repair it has 



receiTcd or reiiuired ut the uccoalunal application »f a little painl 
Tbe tutal expense of thia house was about 3.3M/., of whicft 
dioptric apparatus for lighting cost nearly l.iHio/. 

This, as iiefiirr ohwrveil, being the first lighthfiuse placvd on a 
hank of loiiw SHiid euvereil by the spo, and from its iiruxiinitv to a 
deep channel, entering fairly into rnmpetilion witb noatint; lif^bt*, 
a few words un the comparative merit-t of fixed and floating lights 
may not be out of |iliice. 

In looking out at night for narrow and inlricnle cliaoneb tu 
from land, it is of the utmost importance that the mariner sbaold 
relr with unduubting coufnlence, not ntily on the stability of tW 
liirnt, but also on its unvarvin^ potiition and apiiearance. All tlnbe 
adranlagea are posscmed oy tfic Fleetwood lighthoasc, and tbe 
others construdird on the Mime principle ; but iu Ivnipcatoua wea- 
ther, the flo.iting Ughl bhipx nre nearly obscured by the apivyi and 
their lii;htB have no steadiness, on nccount of the constant mottoo, 
wiiilftt hundreds of lives and millioru of properly have been lost ia 
canscaiience uf their breaking from their moorings. Nor ou) they 
he x^d to occupy any precise position, sliifting at, they do with tfca 
wind and tide, twice thoJangtii of the chains by which tbey rule. 

The comnaratire expense uf these two mode* of lijihting is yet 
to be considered ; and here tlie ftdvantsge is still more iu favour vf 
li.ietl li^'hl». The annutil expense of the Fleetwood tighthouM^ in 
lighting materials and attendance, amounts to ^-I/., as nupeAn br 
tbe statement of Mr. f. Bidder, resident engineer at Reetwaod, 
Itiid before tbe l/ighthoitsc (.'ommittee of tlie House uf COHunom 
in lliU ; while, on the authority of Captain Washington, K.S^ 
the avemge annual expense of the ^oiitiuK lights of Great Britaia 
is I,;il0f. A rer«renc« to th* r«port of tli at committee augmenU 
considerably their averagu eort. 

In thc> summer of lHtk,a serew-pile lif;hthouse, M>r>nng alao as a 
pilot Htatiun, wan plaeed in Kelfaiit Lough, (.'iirrickfergus Ray, tm 
the tail of the Hollywood bnnk, about a mile from llie ciutol of 
Down. The dc^pth at low water where Ihi- house is p)n<H-d is !» feet ; 
the stratum fur a few feet next the surface woa coarse Kaud and 
gravel, but the soil benoilh wax lenneioiis blue clay, and wa« eaoilf 
ponetrated. The c.int-iron «<Tews woro 3ft. Bin. diameter, ail4^_ 
were used witb malleable iron pileu. 3 inches diameter and 9S ^^^| 
long, and were sunk into the bniik to the depth of 16 feet. TI4^I 
ttrucliire ia very similar in principle to that nt Fleelwo<id. the oalj 
difference being that the house is lar^r and the Inntern smaller, it 
being only nece^iary for the light to bo visible from a distance of 
six or Hevi>n miles. ThiM ]igtilhoii>u% from a variety of eauws, was 
eonstructed nt ennxiilerahly lesk expense than that at Flectwood- 
oo-Wyre. Amonir*! these may be mentiouHl liie sheltered pac- 
tion, le^B costly lighting apparatus, cheap labour, and ituniMMr 
weather; but above alt. the de>>ire uf the author that his twtln 
town sliould lie benefited by his labuuni. j^ 

Three beacons have been erected by the author and bis aon All 
the l>ublin Bnltsst Board, oa thi^ Kish bank, tlic .\rklow bank, aao^' 
th« Ulnckwater bank. 'I'liese Iihvc nil been put down with the in- 
tention of placing lighthouwson their site*, 
should tht--y appnnr cvi-ntiinlly to HuGTer no 
chani;e by thu action of the sea. All these 
beacona art) similar in form and priiici(>ic 
(fig. 7) ; each cnnaintin^ of a nlugle pile of 
wrought-iron in two jojntn, connected by • 
strong M^rew eOupJini:, and njciisnring, wnCB 
together, b.lfcet in length j thdr dinmetcr 
at the surface of the ground is H inches, 
diminishing from thence both up and dowa. 
The incompressible nature of the Mnd offer- 
ing considerable oppodilion to the deveent 
of the pile, scnsws of only 2 feet in dia- 
meter were used, and on the t»tp of •apfc 
pile, when liteil. a balJ was placed of Sit. 
S in. diameter. The screws used fur tb« 
UlHi-kwater mid the Arkhiw beacons were 
forged of malleable iron, mid turned in tb* 
hithn, at great expense; but that will pM> 
bably never agnin be neceiuuiry, as they MB 
generally be iiuite as well made of easl- 
■ron and at much le«s cost. One of theM 
bnaconit was lixed in June, 1H4J, (he other 
two in the summer of l^td, nnd are all 
standing, Ihungh two of thetn diverge r«n- 
aidernbly f'nmi tbe perpendicular, having 
been freiinently Ktruek by vuhscIs in heai7 
weather. 

"*" la the summer of ISIS. a larger and 

more important beaeon was placed between the tjueen's tod 
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Prince*! ChaitDeh; the two mmt /requnitfd pasn^ into the 
Thamrx. It ■tnndi' (it thr msttrrn cxlremily nf the TdiJinie snod, 
in a depth, at luw wntrr, tif t' ft-rl. Thr foumlHtiuii U formed of 
fire screw-pileB in the fonu of iJie lettrr X, the ditti;»iiitls bi-iiig 
40 feet Bp^rti one bring pbiced kt c*di cilrcmitj nnd niii- iu tlte 
oeatr«. Tbew pilm nri; of mnlWnblr iron, d iiiobni in iliMuetur 
And i3 fe«t Innjc. Si-rfwt^ S fi^t in ilinmrlrr. were UAed. nnd tlief 
were sunk to the depth i>f 19 feel inin the hank, vhirJi wm very 
hard. The wiirk waji conitnictcd aAer the dr^itm. "id mnler the 
directiuii of .Mr. Walker, t'.K., anil ntnndN ahimt 40 feet abuve the 
level of low-water spring tides. The method nf jiutttne dnwn 
Xhtnt pile* wm the sune oa that adopted ot the Mnphn Snnd ; but, 
owiu),' tv the KTeittr itolidity of the ground, a raA of much Kreuter 
etoe and "trenKth wa6 rvi^iiired, to lulniit nf ntrun^er aj)paratus 
beinj^ uKd with levers of (greater lenirth. The raft rei|iiircd nl«o 
If be much more Mciirely mi>orcd by its four anglct, buiti^ always 
in d«ep vrat<!r tuid in a tttvtifi tideway. 

la the Hummer of IriiT, the fcrew.pile wan lubject to n new trud, 
in tjie cunstruniim iif a pier, nr Ji*ttT, iienr the rillitKC of Coiir- 
Lo<rn. about twelve milen nouth of .irklow, on «ii open andeip<i9>ed 
MTt of th« ciM>t of Wexford. On it« eommcnrement. n ttnrtling 
difficulty pre»enled il»elf, Itjirirea, or rtronijIy-ctinBtnicled rnftn, 
bad b«en previoii^y found millirirntl)- xteady to act (w Htnxiii for 
the workmen, when tcreviitnf dowi) either piles or mooHni.'k ; hut 
the coHSl St (AiiirUiwn bcin^ unproterled nearly from north to 
iuuth, with an open »ea of TUmileo in front, a»iirf of g^reat height 
and force bents almtnit without tiitermlMuon npoii the «hi>re. pre- 
Tcntinic the uie of nny Hoatlnx body in the constriirtion of the 
workfk A* « fttendy foiiling for the men i^ lo n rertnin extent n- 
aeotlal, it became indlitpeiDQibte tbnt the arrewing down of the 
pile" atinuld be effected /rum the work itaelf. The method of cwn- 
■tntction that wim ndopted was very cheap and simple. The piles 
were to be pUi*ed I T fri't jipnrt, in a dirr i-l line outwnnls ; a pro- 
jecting store was therefore riKK^d, exteri'lin^ th.tt dintaiire for- 
wards, with the other end redtini; upon and temporarily ultiiched 
to tbe solid part of the pier. The ticrcw-pilc was then run for- 
vard Dfon roUeift,lifltM hy turVIt^ and nlared verticnDv in the 
atnalKiD it was intended Ici occupy. A wheel, 3S feet in ili.»mptcr, 
formed of capst4ui-lMU* lathed tntfi^lhcr at their endn, with a deeoly- 
({nxived end to each, was keyed upon the body of ihe pile, iknd an 
endlrcf rope-band waa puwed around it, and held in tent<i(in round 
a smaller kTooved policy, fixed about ISO feet hack luwanln tbe 
■livre. The tendency lo pull the pile ont of the vcrtind line waa 
renstrd by a ruide-pole, with a gritovcd PuUev at U« extremity, 
which prcMteil ajtiiinut the ehoro aide of tlie |iile. 'I'lieitc prepara- 
tiotu beuifc made, a tiumber of men hauling upon the endless hand 
gaif a rulkiy ntoliou to the targe wheel, and acrcwed the pile 
down to it« place with (creat ea-ne. The same operation wa:i re- 
peated for the next pile laterally, — the croM-bcamH were laid <m, 
tbe overiianKinff platform wn» |>uslicil forward, nnd two more niles 
were inaerteJ, IJuriiii- thin time the ermm-bracvii were applied, 
and tb« penuitnrnt platform wa« fininhed. 

The works wrre by thi» menns conducted with audi facility and 
r^^larily, thst. in Bpile of roujjh weather, one bny of IT feel tn 
advance waa ifenerallv completed tra a day ; and it ii evident, that 
by a modilicAlton of the aame avKtcm, even more could he Aci^um- 
plinhed, with Kre:iter di*lan^«ii between the sets of pilca, if ituch 
ext«'ntion should be connideced cjecesoary. 

The new part of ih« Courtown jetty i* WO feet in lentftb beyond 
tlte aolid atoite pjirt of th« old )«lt.v. Th«- main roadwHV la 18 f). 
Sia, wide, with a line of railway laid upon each »idc, leaving a 
space for pB»«nger« in the eentr« betwefft the line*. It i« ler- 
ninated by a cr<>Be-h«ad or ptatform, 54 feft lon^ bv 3S feet wide, 
with a landing stage at »ach end, which can be rniaeo or depressed, 
to suit thv eonvenienoe of the vesseli loiutin^ or di>ii^hnrpng. 
Small MtUicrw, coarting rrnft, and the larKeat clnw «f tiiibtng nmncks 
ean now rv«eiveardi*eharge their cargoes very rapidly and without 
gn>nDdin|>. The bottom into which tho pile* were trnterted con- 
■ated of an average depth of about 8 feet of aand and gravel, upon 
a firm blue rlay. Serewa of s f«ct diameter were therefore cufli- 
tieaty with wTuugtit-iron pileik, of S inctios diameter, inserted in 
tkejgrunnd tu a depth varjing between 1 1 feel and E& feet. 

Tb» eijienM- of the eoiiKlnietion of the extension of this jetty, 
Ineluding everythiuif, from tlie Hcreu' |iiUi: tn the finished plstfonn, 
with the lines of railway, turn-tabIeK, landlng-itagei>, Kc, ««« 
%,IMU., 01 4IA Ida. per lineal yard current. In stating thU sum, it 
nurt be remembered, that it wait the tiret work of the kind ; ample 
alluwance Aas therefore niadn for contiiigwidM, and a> niHtenaU 
were much moro expensive than at preaent, works of this kind 
■oald now b« executed at le« tMnt. 
The aueceu atleoding UieHu ajiplications of the system induced 



ita exiennion to other works, of wbieh it will snffiee to mention a 
few instances, to demonstrate tlip larg*- fieUI ooene<t for il, not only 
in engineering wotki. Hut fur nprictiltutal and other purpose*. 

MeMM. llanKomo and Mmy (of l|MU'ich) have conatnieted several 
kinds of cast-iron acrev pouita, shown in dg^ fl, 0, 10, and II. •' 
Pi,. ». Fij. ». Pf. 10. 

1:1 ■:«,' .aj if^c"^ fifr^ 



w«isUSqc.4n. 



tftiiciisqr.nik. 







Wdibt > cwL 3 qr. U lb. 

Fig. B show* the larjceet kIxc, admitted for whole timber piles, 
which are ao often spbntered and Klinttvred, and even «-t on lire, 
by Ihe rayid Mows of the sleain pile-driver, when travcroing com- 
pact fnwind, and where wrwight-iron aboee are geuerally inithed 
Uito tke timber, e^en in ordinary ground, with the force of the 
common pile-engine. ThesDoall screw -point open* the way for tbe 
couic4d part, nnd tbe larger wrew not only drawa the pile down, 
but, when it has jienetratcd to a nufficient depth, nlTonls an ex- 
tended bnne for preventing further depreii»ion. Thun fcvcrnl feel 
of timber munt be saved, and tbe general length of (h« pile can be 
(«diireil, a* it will bear a greater weight, and offer a more solid 
base, when introduced to a letut dixtanco than when it revt* upon 
the ordinary sharp wrougbt-iron pointed choc. 

Fig. 9 shows ln« idispe adapted for railway signal -post*, and 
fie, II) that for the cupporta for the wires of tbe electric telegraph. 
F(>r Iheae purpoaet the screw ttoints must he very iiseful, bh, inde- 
pendent of the eooaemy uf labour in putting them down by merely 
Mrrewing them inta tbe ground, inetead of dJKging botes to intro- 
duce the crotc-fuet, all poeuibility nf iniurv to the hanks would be 
Eireduded ; whereas, at preseat, there is always a liability of caus- 
ng a slip hv diidurbing uncertain ground, and admitting* water in 
lhe«>ide«ol cutting*. 

The cast-iron aerpw-aoeket pointa (fig. s) have recently been 
very succenfully applied, for the mipporting poati or columns of 
timber-sheda and buildings, for railway st&tiotu and other pur- 
poses. These are genernlly conatrucled upon mndc ground, and 
the foundatiun fur each column i* prepared far excavating a hole 
about 6 feet deep, to be filled with concrete, which is either 
rammed niund tb*^ puHt, or oarries a large stone into which tlhe 
column iu iiwerli-d. Or Muni-Lime'i by having a transvcfite nill and 
struts at the foot of the pa<it, whiA mutt all be buried In tlie 
ground, and be lial>le to decay from the «'rt. Bv the xi-stem now 
intrudueed, tbe iron BCTew-aoebet alone is in<ertetj into ibr ground, 
by screwing it in with capstan - bars ; an operation which only oc- 
cupies a very short time : the earth around ii not disturbed, and 
the limber cannot be exposed to injur}- or demy. 

As an inaUnee vf the stability and Uiopowerut holding of tbesa 
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t«rew pMnU, it n» ba slated that when trying erpn-imanu upon 

lie*Brioii» fonnt, H«Mri. lUnwinv mwI Mr»y hch-wwI ft WMtinf? 

of th« ftnn wf 6s;. 9 t« K d«[ith of i fe«l inl» th» (p^vel of the 

jrmrd of their -tvTk*.a[ul ftf^r fijcinsriitto it aiioleSS feet in heifrht, 

k nu) cliotbMl to the ion, uiid rauttol it lo vil>r»te »* murh m poB- 

■Iblr, without npparcntiy affcctinx the stJibility uf the foot. A 

•tMljrard wu then nttnohcd to it, and * 

powfr of 4 ton* wrs applied with direct ver- 

tic«l tenntou ; hut without Wing Mr to 

4r»w it out of the fcround, nad ihf p"l^ i* 

now Rlandinic m firmly u ev^r. Since then, 

with * hu-ger nted icr«w point (lig. 8), k 

nia«t B9 feet in hrifcht. with m vane nt th« 

t«p Heel in l<'iii;lh, hu been placed, and 

althnuAh nnly in#«tted ^ feet into tlie 

(pwind, it in porfcrtly nndr, *fith tbraa 

Terr ahott arye-rope*. 

rif;. 11 tnnvsthc applicability to fmaller 
objceta, and a leni-piti Iim been tielerted ■• 
the BMMt familinr exnmple, aa it require* t" 
ho nmovpd «<o frequently, and thowa the uae 
that may be made of the acrew, for the 
•tMdarda of fendng, and for an in(init« 
Bumhor of a^cullural and tither piirpiicea. nt- n. 

Mr. Brook> ■■ill b( had cnnfidirabU (ini<ri<r>ri> in Hue um anil merilt 
nf ths jrr*w.miK>rinBi, and muRl acconl thrm hi* nnUru a|>tiruvBl. It 
«■■ ainre Ooniilu««e III EKP (aol* Itinn opinion*, and tbrtrrore, althoDKh 
he hai] Pot NinK prrparrd to addrca* ihe mtetiex, he nuold flatt buc- 
cincfly what had b«rD doQc ta the Tjoc A hra^y Erouad chaio, cont- 
portpd of llnk> cachSTrrl m IrogDi.of round ironSJ iiichr*iadian>r(«r, wa» 
MTMfbed atone the l>«rl of thr river in (hs dnep water, and ia Ihe dlrce- 
ttan of \hr eurrenl. in»irnd of acrnrdiinf; l« the olil ifiCem, ptacl»S it aa a 
bnBa acrnH ili«' Mrrani ''a» ihnnn m ihr wood-Fut. fig. 'i.) Tu ibia 
cbain, al gifFB duUnon. markioc Ibn ceotrc of each licr, and the mid- 
diataace brtwfen. WEfr iliackled aluddcd link manna|[-«haia* uf S^-inch 
iron, wbkl) had be«n pmiouilf laid dovD, with Ihe lower •ilrrniily of 
eacli atlaf Led to a acMO'.moariog, iDtcilvd into the bottom of Ihe riitt at 
•adi tpoi ta depiha <ar>in(;fn>m iu feet to 90 feet. The chalo aitAched 

Pjt- \'i- 





lolhe ahmt^rrAw «a« two falh-onir 1<>nger Ihaolhat lo which Ihe mooring- 
acrewa were thiiuklrd, to ■» lu hIIoiv the alrain to eome upea Ihe ueorlng. 
aerewt, iaatead of upon ihn %\\«itt tcr«wa, which laller were onlj ialendeil 
to hear tbeilrata artiinK (runi the iraicla rauciiiK arruia the iireiut, when 
tlie wlod waa oH cIUim ahore. The uiuorinjC) were t'lac'd wliere ibo 
dtpth rariad al low.waler ipriai; lidtta fruai IS w U fret. The bed of the 
rirtr C<Maitl«d of aaad for about ais (ret in de[ith, atnj Ihrn da; for aliout 
fcar fael ; raoh waa (eatrally met wtih, but the latier, where II <onaiit#d 
of a atntluw of ataala, oat peu^iraied by the vrougbt'tion aorew pukiil, 
tat about one foot, ot at fir aa the uiidenlde of the table of the tcrew. 
Tbr BereW'OiaarlDKa which were uieil were four feet in dianeier, and uo- 
laM the; were slopped by rock, ibej' were eatilj ioMftcd to a drpili of I S 
fret latu tho iiuxl ifiil cUt, in about an hour anil a half. Som* of llmiii 
had been «crc«ril iJuwu lo a depth of SI feet In leia lliaa two hnum. It 
inuil be iiliierveiJ, tiuweviir, Ihat a f*rj effieleni apparalua wan roiiBiinctpd 
viptcMly fijf ibc openlion (figt. 13, 13. and 11) >'. it coamalnl of a tio^j- 
prr barge, with •MuicircwlarleaTCt OQ eacti al'le, forminit, whrii lowrrriJ, 
n platform of absai \i> foM in diainrier. TbetapaiMi had ctghi han.v-acb 
'jn fret in lefltth, rcqitiriag ivui ot five men to each bar, accutdmK to tho 
^•ahlf ol lb« aoil lulu which the Krent were to be foicnl (fig. e.) T.^cL 
ureMT Haa ialeiided by Meaars, MiicbeU and Sob lo bear a Orain uf Tour 



heavy thip* 1 but during the crowded date of Ihe port, for aerrral oionihi 
nf lbs winter of 1817, dooble thai number of veateli jcenerall; made bn 
(0 thrni. 

Mr. Walkeb aaid, with reipeel to Ihe arrew.pltra for foaodalloat fiir 

lighlbaut** "|")n land or inud-lianki. thoM* upon the Maplin SaaJ had 
beCD rrrj *iii^c*ilif>ili fur, alllieugh the land on Ihn lurfafa had ahiDvd 
eonaiderably, bein|[ rarriiwl awaj anil hrought tiark again by ddTenol 
•talF* of the lea, tlie Ki^w.pilea Mood petfrr.tlj ; in fact, tbvy ofland a« 
obalroclion lo the paitagf of thr warra, and caoacil no aeoar. Wnb 
rrtprtl lo tho {luudwio ^auil>( tl wa* nut grorrallr known, that Iha Cor- 
pdinliuiiuf the Trialli Moute had caoKd a beacon to be placed ■• lb* 
back ol lluB aaiid, fuiinitliag of a baM of out aluoaa well •rcured ln|te<bcr, 
wilb aoMiiagnn (idrd eeaMl. or calauo, arbtcbwaa lowed la ibe aiiulaad 
gruunitrd ; llie »l<le« wora than noahiiipM), teatinii Iha boilom umler th* 
maa* of atone, atid an inio braron muai wa* tirpprd into it, I'bia brgrnn 
w a* now Ihe anty one ia exialrncr upon the (andi. He brlivird, IW 
beacons, or othrr tlnicrurc*, er«^lcd upon acre* pilea, wo'ild vlanil ■> 
well CD the fJoodwin Sands «• an Ihe Ma^ilin nnd other pUeea. Schrawi 
fur lightfaoaM* to ho placed upon tbe tlooilwifl !ijnda inert roDitaailjr 
prened upon hiR nnllCB; l>ul I1 iliJ uol niipcar to lln iimlmlmi'j. tli4( ■■* 

loiid ediBra, to be ereclrd iii thai locality, niuai have itg founrlaiiuo carn«i] 
rig. IS. Pig. 1^ 
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down to Ihe chalk, lo inmre Ita durabilitr. The Corpormlioa of Ike 
Triollf House wiihrd it to br uodcrilund, Ihat tl wa» not tbrir inlntfea 
lu [vlaee light* iipiin ihe Gooitnin Sandn ; but father lo plao« fheai arnand 
thai ■giiil, m order ihnl rt'tt'l* might avoid \\a dangrrk. At prrai^l. loOI' 
ing llgililH werr enipliy'd ; but if fixr<I lli;hii <ouI4 b* pUreil In the aame, 
or rqiialll utefiil lueaiiliei, hr had no doubt tbe prpjeel would he »ftM- 
taioeil. He hid a guud iitiinluu tif lh« acretr-pilra for Ibl* purpoae, aia^l 
wlirn Ibe quoitiuu cninc birfure him lu a lansible form he ahould he rwWi 
to give it fala atkDiiuu, lur fa< thoaghu that a lighihuuie cuidd be vmlol 
oa Ihat priuciple, in a dilTicoll piii(ti«n, morf ei mioniirall ) llian by aaf 
olher plia, T)ii> C.^rporaiion of the Trinii) HnoM waa now aboalfe tMl 
thn ilrennih nf iron lljibtliout*)', ti) errciittg one upon Ibo Blahop BOCk, 
in Ilic Scilty litanils. in a ailualloa which <wna even mora eipoMd than 
tbe Eddyiturjc. Tlir' iitan ailuptfd for IiiiIok the fouodalJOBS WM, lo berv 
bole) in the rock, lo ciatnp iim)Bc^a of \t\ni inia then), aud than holt down 
Ihe li^lilhiiutff Ujiiii, lli<fM> died iruna. tflji>lh«r thiatjitcm would aika«ee, 
or whether >liiufi nr imu for Iha airiictiErr would li« Ilia tnoiil durable, Pa. 
roiiiaiiied to br pnivHl. Al Ihn Point nf Ayr, Mr. Walker had adiifrtad 
aiiuthrr ii|iii4i«i Uit thr foundati'in of a lighiliooMi pliicrd apoa pllak 
Cait-imn cylindi'rt were tiiuk idIo ibc bank, the pllirt were pinml wilMa 
Ihem. and each wax dllcd with cooerete; thia ■yttcii) waa prac()e«Ue in 
carUio •itiiBiioue, olirfr th* bni>k waa dry at low water, bal wa* e>idf«lly 
not au generally aVititable aa tb« tcrow pile, whiuh vfTured great fiieiliuc*, 
bjr the rapidity ntib nhich it oould bo innrlod cTro al etinaiderable deplka 
under water, with very aitnpl* and laatpenatte apparaliia.* 

* Mr. Rrunel liai rvcmtiT ciuirri a nrr latemlliM and niacluilie nptdBMWIMa* 
irtHl. nmr tt>« pr«|Mi.*d ulieol Ilif brlrife '.m eirrilai lb' ^oiith U'tUa lljila ae aaaw 
«1u rinr Wja, ii uheiiiia''. A oit Iniri cpiimirr, J Itn itlimitci mrrnallT. 1| laoain 
Ihlriinm. nat In len)llia ll) Cwl rarh. ivlth Intemil aAcliel mil |.>eEl( )nl*U. aMamt 
villi pm< flml rvfl witb Ifwl, mi »rm»A nt Ihe eaUrn^e botiam vlih « «ha^ wiv-i||ba-Wa 
)io>|f, mil « little above It «gi a lielml lliiii.'>i iin^ecting llinntirt ■llmtiiKi (r«iaia* 
boil/qf lb* v^inAn, iniDnil ivhtrb:i aiAiJv Aiarnll" rvrahilion, Hith m y\<tsh t4 ! 1—'h« 
8f ineanaor r*|Htin-liii> autlifit Iit nxnual laiiKir, ami tifiimiii idnrlirt. i>l*cT<l*<ln 
vMa^Teirf.t Iniivthv tii>4o<i, ittar iri« tmnk nf th# vt^vr. but tiuxof ih* Iikfli4#neeaf Uv 
UdK. lit I ilt|itb cil Vi rTTi, In 4* Iiouti ami J 4 uiiiiuiii. (Ijtoii||1i (iiSiUjr antlMiid dte a 
(a llw nail ruit. Id dewrnillnl In >li>l i1>|ilt> III* ciUnfln mati 11'.' reenlMlaaa. Mi 
tht avtr*^ mU af alnklnff |wr ivTcrliilloB, r^ EB#4fljr ■ciurilpd w' lib the f4lcti of the 
•crvH, Tlie litre qemini it utiIj- iliii nlitiliouarinilli (unaiiii»Tl (« ri>nrliiK tbecetaW 
ifuAci, at It *>a «llowp«i en mt tot \vtig ^r*l(»l*, wltllal ltl« ^aiFrriur cora vt Hav na f^ 
liraLertly rlrarrtl uiiUand uii nc-aani iti Ihe lifTaka«eaer itu rutira aiiil ibr canMao.aan, 
■uil aUtrtaiuilllei IndiltiiUI la all trai aipcrliiieDia. It i* ilia lotaTitiun a Mr. Bnaal 
lo f'T ■ i;)tlDder S Irtl dlauKlM, wttO a If'r" haiLcal Amtl) «r kit*, Im'ik* drcMlae 
upou tt» dlmiiMtoiH of tkacyllMten fartlif faiin<1iilaaa M Ma D,^rlr*a, lo Da plaiee la 
allwaUtfoa ■■Uatr ifcart I* a ^nal dfaa «f ■itf'l, allg clef, ai,H aana, O^tbUiadlbi 
■ubaeiiucDt cipeTliiwol*. acraoau mat probaMr be alven lietMnn. 
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ON THE STRENGTH OF MATERIALS. 

On the StreujiS nf M^tnah. a» InJItieneed ty the Exitlmet or 
mtm'E,rifUnct of cfrlain Motkoi Straifu ammg /A* Parii^kt oom- 
fWfifM them. By Jaskh TiKMnnn, Jun., M.A., CollcffC. GlMgonr. 
— {Vnm the Cambridge aad Dublin MuOiaualical Jourtml, NQvem- 
b«r, 1840.] 

Mr principal object in the foUovin^ paper is to nhov tliat the 
absalute £lron}rtti of Riiytniit^rial oomTinMid of n tiiibHUnoe possess- 
in^ ductility (*ud few mtbEtanrf^, if onj', arc ♦nlirely dewM of 
thin prtipiRly}. mny vary to » ((rt'nt extent. aecordinK to thn *Ute 
of teoaion orrvlnxntion in which the partirlv^ havo beoii made to 
exbt when the matcfrinl m n whole U rnhjoct to pxtn-nal strun. 

L«t, far inttanoe. a cylindHrnl bur of milWMe iron, or a p\ti» 
of Iron wirf. he made red hot, and then be allixied to ruol. Its 
iiartirles may niiw be rcwird^ na being nil rumpli-tHy reUxed. 
Let DFXt the one enA iif the bar bi> RxfA, mid ihe titber be inad« to 
revolve by torsion, till the particles kt the nn-umferoncs of the 
baiare drained t« the ntmoft extent of irhii-h tbejr eiin admit 
wllbont umlerftntng n perrnnncnt altprntion in ibvir mutunl cod- 
iwction.* In tliii condition, I'ljuiil I'Jnmentu of the croM-wctiori 
of tha baraflwnl resistances pro[>arlionii] to the di«taiii-e« of the 
eleaMBtH from the centn^ of the l>«r; witiM the imrticJen are din- 
pW«d Erom their noailions of rclAxation thnmgli ipjices which are 
proportional to the divtancH of the |riirtlrleM from the ci>nire. 
The couple which the bsr nov resists, and which in eijiial to the 
nun of the couotvii due to the reuiHlnncm of nil the elAmentifof 
the MCtioQ. is that whicli in cumniimly aKEUincd ii« the meBHure of 
th* ttreniith of the bar. For future reference, this c«uplo inny h« 
denoted liy L, and the anglv through ohich it bastwiktod the looiie 
end of the t),tr by e. 

The twislinir of the liar mnv, however, he carried still farther. 
and durin|( t)i<^ iirDgrewi of thU nrocvss the outer jurtklv" will 
field in virtue oribpir iturlility. loose towanii* the iuti-riur ujixiitii- 
ing fturcesMvoly the cojiililimi of ^reiitnit i«n*loii,- until, when the 
Iwirtin; ha« l>een sulBdenily conlinued, nil the pHrticlcM in the 
aectiuii, rxoent these cjuite close to the centnr, will linve been 
bronghl to Bflord ibeir ntmont rf^xistnnce. Ilt-nce, if we suppow 
that no chnnge in the hardneM of the aubinance composioir tliv 
material ha* multed from the fllidins of itn pnrticlim piut on« 
another — and chat, thercrore, uti xmaireleniexitii of ihfi iiectioQ of 
the bar afford the saiiiit resiiitance, im matter what ihelr distances 
from the centre may be — it is easy lo prove that the totAl rrcixt- 
ante of the liar ix now j of what it waa in thi! former cnae; or, ac- 
eonltitg to the notation Alrciuly udupteil, it ii now ^L. 

To prftT* tbi), let r b« tb« ridlui of the bir, n tb« aliDOil fore^ of a oni' 
of arM of lh« SMtion t« rettit s itrAin tending lo cntke tbf partie<1«s tbdfl 
pml OM anoihc) ! or to rtiiil a ihrarin^ (itrnin, u ii ii coic manly called. 
Alto, let iha Mdion of ih« bsr be luppnicd to be dividcl inia sn infinite 
BoiatMr of <«nceatrle antiuEir elemeoM; llie ladlni of an; oua of these 
bcinc dcnolMl bj s. and iu ares by SvjrfJ. 

Now, wben only th«i purtiitlei al the circumference are ttisineil to the 
OtaiOit I sod whrn. tborrroTC, the force* on ci|ii*l aicai o( Ihe varioui ele- 
neats are proporiiausl to tbc ilisUncct of llit cIcdicuIs {rum tbc centre, we 

haie V— for tbc fnrcfl of a unit ol area st the diilinca x from tba centre. 

r 

B&aet the total laB{(ottt1 force of the element is 

■ ZwJfdx.V—; 

r 

awl the coupla dae to (he tsne element is 

r r 

and tbcicfere the total couple, which baa been denolcd above by L. Is 

I /»• 

'2*11 / x^Jx-^thstls 

I.- i'v' («;. 

Keil. wlica the bar baa been twitted k> much that all ihc psnklrt In lis 
i«cttoD afford their olmoat rctltlancc, nc haic the lolsl tanieoilal force of 
Ike eleneal ^7rrJx.T,j 

and the couple dne to ibeiaixe rlement = r .2wxds .if ^i*^.x*dr. 
Ucnoe the total couple due to the eolire leclioo li 

r 

^fiitx - |irqr4. 



* 1 Wte amine the raliitsn of ■ dillnltt "clutlrllnitl," urs limit ulihln whlrb tf 
IWBpMMMal a aotslarre t«dla^'md.lh(T "<■> »Uro la it<lf i>H||)n*l irlailr, jh^U 
ll^aa wbta iht dMurWnf fwn la n-ntntd. TIic oi^iiBdU mtirliulnii , in aLlcb Mr. 
BaMlniDB MTOi* IU Itn hm Ird hv iddk lnt*rt«Uii| etpcrtmaatal rMutit, will be 
(Dameiwt at a sort ftdvuifcd part ot ibAm paprf . 



Dot this quantity it J of Ibe Talae of I, is formnla (o). That is, the coopl* 
wbich iho bar reiiiu in ihli case it j L, or f of that wbicti it rtsiaU in tha 
former csae> 

If. after this, al! external atrain he removed from the bar, it will 
safume a position of niuilibriiim, in which tbc outer particles will 
be strained in lliv dirMtion nppoaiteto that in which it was twisted 
and the inner onea in the same as that of the twibtin^. — the two 
sets of opposite couplea thus produced amnnr the parti<'li*ff of the 
bar bolnncin; one another. It w csuty to snow that ttie line of 
Miparnliiiti bctwiwn the {KirtSulea atridned in the one dlreiTlion. and 
ihoae in the other, is a circle whose rndius is J of the radius of tlio 
bar. The particles in this line arc cvidcnilv subject lo no strnin' 
when no cutrrnal rotiple is applied. The onr with its new mote- 
ciilar armiitfenieiit may now be anhjerted, lu ai)m <u toe ploMo,-^ to 
the couple 4L. without undergoing' any farther alteration; and 
thcrefuee its oltimate stren^h to reMnt torsion, in tlie iftrecfim of 
tbe muptr L, hu Iteen i^mxiderably increased. Ita atrenf^b to 
reMHtKmiiin in the opposite direction hna, however, by tho same 
process, been much diminished ; for, a» noon iu> its free eilreniity 
nun bc«n made to rovolvc bnrkwards ttiriniKli ua nn^le of |f from 
the poiitioii "f piiutlibriLim, the piirticlea at the circumference will 
liHve Huflereil the utm<>»t displacement of which they can admit 
without undergoing pcrnuncnt nitenilion. Now it ia «asy lo prove 
thnl the couple required to prmluc^ a r.L-rlain aii|;Ieof torsioa la tho 
same in the new ^Lnte of the bur n* in the old.} Hence the ulti- 
mate AlrenKlh of the linr when twisted backwards, in represented 
by a ccuple amoiintina; to only ij L. Uot, as we have seen, it is J L 
when tho wire i* twiKted forwards. Thai in, Tht vnrt in itr nev 
afofe Am Iwke at tnurh slrenytli to reritt ttrtioa in tin one dtrtction lut 
Uhut» nstfat if ill fAe irther. 

Principles quite rimiUr to the foreifoin);, operate in r*K*nl to 
brnm^ subjected lu crow ftrHins. .\fL however ni^ chief object at 
present is to point out the exiMonce of such principle*, to indicate 
tlic mode in wliicb they are to be applied, and to show their tpreat 
pniv;ticnl irnpurtancc in the deterrainaliou of tbe strenfctli of ma- 
iKrifll^ [ need not enter f'Uly into their application in the caw of 
croHt-stiain, Tbe inte»lt)fiition in this case cloaely resembles thai 
in liic case of tnrsiim, but is more comoUoated on account of the 
different ultimnte rrsirtancwi afforded »y any mnteriKl to t«n«un 
and !■> cwnipre»Biori, «nd on account of th* numerous varietiea in 
the form of sectiun of beams vbich for different purpose* it is 
found adviiHible to adopt. 1 shall therefore merely make n few 
remark* on thi" >ubjevt. 

If f) bviit bnr of wrotight-iron, or other dueCilc material, be 
strni^htviicd. it* particles will thua be put into such a MAte, that 
it> Btrenjrth to renint cnma-fttrain, in the direction towards which it 
bfts been strxiichtened, will be very much greater than itastren^h 
to rc«iit it in tho oppaidte direction, eneh of these two pe«i«tanee« 
being entirely different from that wkloh the lame bar would iilfurd 
were il^ particles all relaxed when the entire bnr in free front ex- 
ternal strain. The nctnnl ratios of theae varloiu reaLataaeeo d^ 
pcnd on tbRCiimpitrntivi) ultimate rcsittBtieee allbrded by the sub- 
stance to compreMion and extensian ; and alto, in a very material 
dcffree, on the form of the taction of the bar. I may however 
statothat in general the variations in Ihe stren^h of a bartorMist 
cTOBs-atraina, which are occiisiuneil by vanations in its molecular 
arrflnpement, are much greater even than thiimt which bnve already 
1>e«n pointed out as on-.orrin^ in ib« strun^^h of bars subjected to 
torxiun. 

U'bat has been already stated is quite mflicient to account for 
many very discordant and pcrplDcing rexiltt which have been ar- 
rived at liy different I'spcnmi-nters ou llie rtrenj^h of materials. 
It seareefy ever oreurt thiit a material is presented to uk, either 
for exuerimpnt or for application to a practical use, in wblch tbe 
particles arc freo from gri>nt mutual strains. Prooesses have 
already bi>en jioitited mit, by which we may at pleasure prodacs 
certain peculiar i^trains of this kind. These, or ot>ier prooesses 
pr(Kduclni.''9uinewbnt eimilsr straiiiH, nro nond in the manufacture 

■ Or II If Hi ili*r ar* tutijfi'i iv nu (iralu of UinliindUipt >■> ll}> dna dirMllon orlu 
\h* nthr, Uiiniifli lh*r m%^ pa^hip* be «4^t«ct lo a au^n nf AtvtfinHlffu at ealeailoa 
In ihattinriloDuf Ibf l*D;ih or ttiebar. Ttili, tuiavm, doniiul fali U Iw cooiUmd 
la Uk« prc«n,l LiiTe>t;|«tioii - 

t Thli alalfmrnt, Lf Ddi atrletly, i* 11 laiai tfilrtmttT nrirlr true; i(nnl>vra Ihara. 
ptrtmtuU iDidi \ii Vt. Ftltbalf u aud Mr, Budiikluavii «u>iul irio 'ttrrv\via ti«jwrti 
q{ UieSriilali AaioftailDdi, «■ may tnuducl' Uiu ihv tutialaarr irflitiLCcd oalr Ln in 
ulrrcnrly klt^ltl <lr|tf(« Ijr \Seat^ Were the iitit mmpt^nl uf *uut« •ul'ttauCT tiuh ■« 

i(aTln(-«i Ol lianl ji'Ub, y m a n »\ t^ a i*i»II-1b aiuuuot «r aUcidllr. lb* ataicnifnt in 

Ibe Ual would tfiol liulrJ p»oO. 

: Tc proTv Uii>. lit ilit bai tw luppoMd la b( dlrulMl Into in Inflnlla immbM of vlr- 
mrntAf^ (fln<«<iLrlc <ut>Ta \MVr Iht H',allt4 annual rlnBt or frewlblQ tract)} ta lulM 
ravli u( IbrK Eubn itiroug^j ■ cinain aoflr. Ilia B*nht cwp^ wtit ba ra^ulre,! wbailj*f 
tiir tii^e ]» aWvly tuhj^vt nr> titt «f Iton af * ccfiijila ttt any n>4(l*rBr4 n<ib,fUtBE \ii vUhtt 
illin:llan nr nal, tlcncr. lu lalil (lirm ail.oi xlial It ihr aanir IMu(. lotoiit tlia 'bult 
|4', Ihrr.rt^b a rartaln ai^glf. Ihr tamp (niir'* wnt ba raqaJrvCl vhrlikti Lhr v&rtouaela- 
ciitDUi7 lubta be uttM eui niaaid, wlm its bat aa anbalt)* [n« ftooi cxwriial (trala. 
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of Alnioct all motpriali. Thm, f»r infrUnc«>, wlivn mtltenblo iron 
hu rM^ivH it* fiiuU (anrorro^tion by tlie Bri>i^»«« t^rmwl mU 
ngajfiitff, thftt in hy hxtnnming it till it'U rolif, tha ituier pttrtkiM 
Wkint in II -iljittf a/ extreme ei>m|ir(.'iuii«n. hdiI the intemni ones in n 
nuts of vxtreme teTuivn. The Mime seem* tn lip the rivMt in oaiit- 
iron «h«n it id tnkon from llio moiitil in whi^h it hiM btson caift- 
riie outer partionn hnvd pooled first, MiU hnve therefore contriM-H>d 
while tlie inner one* Mill eonlinued expanded by heat. Tbe inner 
oniii th«n contnet h§ they Hubeequenily cor)], iinil tlinu thfy m it 
were jitiU tlie outsr onew tofC«ther. 'Miai iiv in Ibe cud, the outer 
unes iini In k Mate of eAt»|krciuioR, nnd the inner oaes tn the uppu- 
ule n>iiiiilion. 

Tht! forryroinjr prinriples mnv Ben-e to expUin the Irwe cautie ef 
an impiHtJUit farl olMerteri ky Mr. Eatim Hodgkiiiiun in hia 
valuable researche* In ri>fp>i<l to' the Mrength of cast-irim [R^fporl 
uf tht Hriri*h A»*oHation for ia37. p. 36y).* lie fiHind tlint, oon- 
tfiiry til wbut hnd liMii preriou^ly «iipn(Mi'<l, n aitruin, bowerer 
Mina[| bi cuiiijHiriiinn to thtit wliiob woiild urcuKiuii rupture, wot 
Muffident to produce a set in the beanut oii whieh be experiincnttMl. 
Sow ttiiit is JUKI nbat uliould be expected in Accimliitii!!! uilb (lie 
prinviplea which 1 have brought fbnntrd; fur if. fruin utine of th« 
OMMa alreiid}' puinted ant, varion* |MTtN nf the lieiim previoutlf 
to the appticaliun of an external force have been rtrAiiuxI tu the 
utmost, when, by the application of btiHi forre. however hiiial), 
tbev are otill fnrtlier displnnvl rrnm their |M»iti»nt of relaxation, 
they rau»t neeeMnriiy uiiilprgn a permanent nlleration in their ron- 
■ler'tion with one another,— an alteration permitted by th«i ductility 
of the material; or, in uther nordH, the be:tm ac a whole omiit 
take a *et. 

in accxirdsnre wiUi the explnnalion of the fact ubaerved by Mr. 
HiHlfltinsiin, ] do not think »e nre to cunvlude with him, ibnt 
" the mnxiin nf louilin^' lutdipK williin thi' vliudiii limit liii« no fotiii- 
dation in nature," It iip[iear> to me that the defect of elasticity 
which h*" has shoirn lo occur even with very slight >(tr«in«, rxint* 
only when ihr t'lniin in applied for the firnt time; ur, in other 
wurdt, that if a heuun h»K almiily bi*eii noted on by a considerable 
■train, it mar af^in be Hubjected tu any onaller strain In the same 
dirertiiin without il>i tHkitiir a net. It will readily be aeen, how- 
ever, rniii Mr. ItotlgkinMiti'i fxpi'rinictilii, that llie term "daitk 
limits" a* couiniouly employed, ■» entirely vague, and mutt tend 10 
lead i<i em>nei>u>i ttfsultH. 

The conni deration* adduced Beem to me to ahow clearly that 
there reully eaUl tieo rlmtir tiuiim for any material, Uetween which 
the di^lncemenTB or defli^irl tlinu, or what may in (Tcncral be termed 
the changes of form, must be confined, if we wi>h to avoid giiitiK 
the material a irt; or, in Ihci rHse of invariable Htraiim, if we wish 
to avoid pTloK ii a rontiniiiiui »uireB*iiin of i»ct*, which wtiuld 
irndiifllly bring alwut itk debtructiun ; that these two elngtic limits 
are imunllv Kiliinlfd. one on the one *ide, and the othrr on the 
upiHisitc »ide uf the noMtion whirh the material asiiunie« when 
»uhject_ to no external almin. tlictiffh they may be both on the 
wane side of this pntsition of rctnxnti(in,+ and tliiil they may, 
therefore, with propriety, he called the rujirriifr a.i\tl iri/erinr Jimil 
of the chflntre of form of tlie rnmerijil fur Uie particular arran>;e- 
mrnt which has been giren tn its particlcti : that thcHC two limits 
are not Jlani for anv itiven materinl. hut lliiit if the chHnire uf 
form be t-ontiinied beyuml either limit, Iwii new limltx will, by 
mettns of iia alleratJon In the arnuijtemeiit of the pnrticlcn of the 
msterinl, be Riven to it in place of those which it previiin»ly p\tf~ 
Hsaed : and Tanlly, ilint the priKCwH'a emulnyed iu the mauufiii:- 
ttircof nintorialit nre iit-ually i>uch ns lo [ilncc two limits in close 
CiMitiKuily with one Miiutber, tliuft csu«ing the mnti^riul lo tiikc in 
the lirft iiu'lancr n net from any rtrain. however Hliifht, while the 
interval which may nflerwnidH raist between the two limits, and 
also, aa was before staled, the actual positimi a^iiiued by cnch ul 
them, if determined by tlic peculiar etriuiia which nre subaequcatly 
applied to tlie material. 

The iitlruductiou of »ew, thoiifcl' iierei<Miry, elements into the 

■ fat tnt^hmr JiarumiHiKUTi rfrT-lljly Urn GvOf Illl1»p1i'l vlrw" "nrf ■*pt-rini»ni(l, »«v h;a 
o-niiiiunlinlliiDt ill llir " Tntnucliuni u[ tli> ilnllimt uf Ihr HUtlili AuwIaUuii" rat 
ilir r'<i'>-^'<e' ^)*'>^ IM4 .)•. UJ.iU'l ■ votl hy Llai, tiiiIiIfJ " (:i[JCrincuUI Ut. 
titi-Un iintbr nuinilh iiid uilirr iitopFiiIci uf Caii Ituti," nn>. l>Mii. 

t Tim. If i>i* fwiMn of ( tit*iu- t» of aotne tucb (Dini 
•• (tail thoitu ID t*thti u( llir *[moii>aiiftii| n^um (tie 
nilc rib mr III* Iwu Hbft. »■ Ih* cah^ maf b#. t-r^Of Tvt 
»<i>lE In coniMrliili lu Ibr itiltli |iirl u[ Itia brani. II nioi 
Pr^illf occur thu (h«f Ihn vUilJc iltallj 4>F 4*dai1Uii4 n^* ' 
Lrn i>ui il tKili uii iHr i«nit ululr i>l ilip [lualilun ntaun-i 'i 
li)' tlH tiHin rbni ttrr ttam itii^nisJ furrt- T^ir Ir * . 
tin • tiH btrn luiiyuiird al liK ritiriiillla ■nd IcmiIvI .- 
ti> nWdl* l>ll lb* nil A tl nil (Ir)ilHl t>T lU iluclllllir ik > > 
to ■■brail Isa l-tiltclri ri<ti llxlr iiIuhxI Unainli, i/id U 
1h« lo^ W aim (riiTitallv rvniuvnl. ih- paftklr* a] 3 (ir^y 
f lo bt t>.U.|lfna><l lu lb( MluMI Drlut* Itw Juail bx 

brra oiiliilrKaiMi.. 




oonalderatloo <rf tlie atren^h of msteiials miT, on the one band 
eeem annojinK ^m renderinir the inveMtiiriii ions' more eoinplicated. 
On tho ocner band, their intrudui-'tiuu wilt re»Ily liavo tite effect of 
obviating difficiiltien, by rt-niut'in); erroneouH modes uf vlewlnsllic 
subject, and preienliiiK coiitradietury or iu en n^uoua results mriB 
Iwing obtained by theory urn! cxpiTiiiicnt. Iti all invutliptiom^ 
ill faet, iu whicli we de«ire to attain, or to approach nearly to, 
truth, we mu«t take faets as they aclually are, not iia we inixht he 
tempted to wish them lu be, for ennbling us to ditpenoe with ex- 
amining pmresMeii wbkh are lomnwhat ivnoesdod aixl iiitricaCr, 
but are not tlxe leu iaflueutial from tlieir bidden character. 




EDlfC.\T10S OF ENGINEERS. 

Thfl irtndy of enRiuoerinjr prunentii peeuliar difiicultin; H 
from the paucity of informntion, hut from the multiptieitr of il 
auurces, whieh are bo miuiy and m) widtily separuted, that th_ 
student mny well be bewitden^l ntid diMNmtTtp.'d when prewnled 
with a map of bin future eoiir«e. Let uh ciinnider a few of tfas 
briinrheM of knowledge with which he niu«t be adeuuutely tte- 
(]iiaiiited before hs can be «Hid lo hnve mistered the whole of the 
)irinei[ileK of bin prof eu ion. ^H 

An a larfte ii»rl of his biiaincsii consbrta In adapting mineral pM-^H 
ducts to useful purposes, he mii&t be Bciiuaintwl with the rae>>^^ 
chnntcHl nnd ebemical iinipertiet of minKriU*, and mtiHt be able to 
divtiii^iiiih guild metal from bud, sound building maierials from 
those whlcli lire pertshiible. &c. He must, therefore, be leiiualuted 
with the science of Miwr.HJii-ooY — or, nt leiiM, that part of it which 
in MiKceptible iif priurtienl applieiition. Tlic ch)ui|fes which in the 
prufireKi. of time are wruu||Fit in tliose minerals by affe<c(iri^ their 
molecular or crystalline structiirc, the viiUie uf dilferent nielhoda 
of workiTig; them, the rhemtcnl iJi»n>cex wniujiht by the atrao-^ 
sphere, and the action of fuieii.-a subxtinces, are contiidemtiniii 
which render iiuUkpenvsble an ntleiiuate knowled^ of CiiKHitrar 
The eufpneer employed in eoui'tructiu^ mitu'ays, roadx, canals, and ' 
harhouTK, muxt certaiiilv be acipuiiiited with (ir.aijotty : for, bow 
•hall he eatiniatc beforeiiand the probable cost of his works, their 
pemianencj', or the most jmlinoix mode vf carrving; ihem on, 
nnlewi he know the ualiire uf tht; mhIh iu which lie will have to 
opeiiite, the order of their succeiniun, their relative depths, and 
slratilication? Tu e:;tiiiiate the proper form nnd dimensioniuf 
the >tnictiire<i whirh form part of hi* works, he mini be thnniii)fli]y 
vened in the wienne of SrATics. To deleriiiliic the must elTeictive 
n>:eiil!4 uf inecli auical puivcr, and tho must ccunomical mctliodsof 
produeiug and rcKolalin^ mution, the kuiiwled)(e of Dyaahics 
nill be required. The operation of tlie utenm-eiiKine, almostpfaeric 
railways, the air-pump, the ventilation of mines, &e., are to be 
nndcntood only by tho irtve^ti^'iiliun of the principles of elustic 
fluid* — \'rtr.\ MArici. The sineiices ti( ineliii>tlc Auids — IIyiikosta- 
Dim, and IlvoHAii.iui, are essential in voiiittnictint; fea-walld, 
brcnkwnters, canals., und docks, in Bsccrlainin^ tliu power of 
wHtrr-milti> and hydro stntir-engines, in worhn of drMiniif^ mi^^h 
wHter-nup|i]y, and iii naval •irchiti-i'ture. ^H 

The sciences jjroady euumeriited by no means exhaust the list^^ 
included in the cn^^ucor's curriculum. JMovt uf ihem involve a 
knowled^'c of M.iTTir.iHATicn, luid nunie uf lliem of its hiichest 
branches— in dynumiun, for iubtance, ibc (irocetiBCB of the I>iSe» 
rcntijJ (_'idculuB arc involved nt every step. MHtheroatical know- 
led)(e will, moreover, be reijuirvd in a mont important branoh gf 
the enniineerii occupation'— purvey iii^;, and the nieaaurcmetit uf 
Hork^. To lay down the course of a railway or estimate the cubic 
c>intent4 uf an embankment^ would he impoivible without somo 
knuwled)te of Tuiookumkihv and Solid Gkomj^iuv. 

The iuHtitution uf coUeices expressly intended for the BCieotitic 
educntioii of Tounf( engineers, ia an ample evidence of the g;eneral 
reco^ition of the value of tlie aliatrnct acivncea for practical pur- 
uose». There are now three colle);eB in Loudon, or it* vicinity — 
Kju^ Collese, L'uivcn>ity CoUc)(c, and the College of Civil En- 
gineer*, 4it Putney, in which a course of vtudy ia mlopted for tbe 
especial purpose of prepariitiou for the practice of civil i-ii^iieeriui(. 
In estimatiiiK the lalue of bucIi inslitutions, it sliuuld bo oorefully 
remembered that the knowlvdj^c of the en|i^neer in of tuo kindit — 
Moie nt I lio nnd practical kno»JeJfi;v. T)ie former may be aeiiuireil 
^om bookit in the laborittorr or college lecture-room — the Utter ia 
to be obtained iti tb« workshop, or the eaual or ruilwny works. 

The siibntitntinn u{ certainty for conjecture, of demonatratloa 
for haKardmis and iiniierfect analo^iee — these, in fuel, ate tlio 
objecta of cvUcges of vivil enKiueering. Toe lietnils of 
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I«tur*i iM)- j;ff*r ill ciKh. but to nil of thHC irwli- 
Mv l>e a|)itlii-<l th« »'or>li> vf a printed etatciDcnt re- 
(prclinfT the Piitnuv Collcire, in wbtrh it i» wti thut *'tli« fo«Bd»- 
tidn of llie ityiXtm ii laid in n kiii>wledKV of the (xact ncienoaK and 
«n>p«rtie« of muter — i.<*., upvii Dtuthemntira »nd cbt-mirtry." 
Tb« nutbKnuiti^Al courM iiirludr*, •m«D)r tba scittncr* alKiv« re- 
ferred to, M fnrmin^ a n»r«>wttr]r imtI (if th« cducniion nf th« 
enpoeer. Georoetry, An»lv«tii (includini; tbe Different in t »itd In- 
Ic^TKl Caleulm), S'uitics, byimmifu, nnd HvdrHiiticn. Furtunatfly 
— mart rortunatelif— in kll three col] rim, the Alatbrmilicnl lecturea 
V« deliveri'd hy mntiftnaHi-vmj, not by raalbematiMl preten(li>r<j 
•riiOH mcqiiiremeDlH cxmiiiat in a <-erl«in impudt^iit dcxtmtv in 
, dasiliiu tJiaeyoa of those nho ate not* iirn'>r«nt than th»m4elve«, 
Ibv ft Au^y of OMlb^matte*] jargon. Tlio prnirlicti clust^ of 
' CuniMvy afford the studMit the (>|>)><irtunit}- of nnnlyxing and 
' MMiTiiig mineraU by direet ninnipulntion. The IcAurai mi 
G««w>gy include the prnrtiMl application of the science to srebi- 
te«tiire, muiiiK en^iierrinr, nnd minini;: there ore al-v) lectiireR 
on ei>-il enjE^neerin^'. mftnhiniTy, me^lianicHl dranin^, tec. \V« 
will noi venture ti> Assert thnt Ibic irmrto of inRlniction altnge- 
tli«r mipcrsedeii the necesaitf of further pupila^ in the office of 
K dwH eapueer; on (he contrnry, the <it)iHent in ArunglY urg*d 
to xr»)l bitnuelf of thitt Ailvant*)^, f'>r vithout it he never viU 
be At to cope with any irork «f mignitinle. 

tVa r«nnnt dose tbit nccount without referrinf; to nn inHdentnl 
adi-ftribifv of theae colleire^ in priinmtinir the imprincniiMit af 
engineering litrmture. Fur thu wrrti'lii'dly inHircurnte wurkd 
wtucfa were palmed on the prnctica] mofhAnie » few jeers tifio, 
we have new and admirable trentlses on the vnrinini Ap[)fir»tiiin< of 
the seiencun, by Mr. H(>d){hiiiBiiii nt l.'riivtTxity i'iiUrgi\ ProfeKHor 
MiMdeyaad HrHannnl Kiiijr'nronegie, and of the Putney lectu- 
mv, by Profemor An«ted^ I>r. Lyon Ilayfiir, Profe>i<M>r Davieti.i'bc. 
It t«a]uii|[ratifyinirto nilil to thialiKt, th'ennineof Mr. ('Dwip.iiii h» 
has xnnouoceil the puhliciitioti of hia Ici'tunv on Ilydrauliru, mm- 
inaingfaisownreiuinpcheiwith therevulliiof the eminent coittinentiil 
writenon the sabject. The rf.rnl(P ^eiHojmof hyUnnVico are •» 
■unjr and Mt pprplvsing, thiat tJiin work nsn murrely tuil uf run- 
igriofg Important lerrice to aeieure. Truly the laboun of luch 
mtn an wanted to brin^ the enjnneering literature of this 
country u{i to the uune Rtaniianj whirh in Fraiii-n the ■jilendid in- 
rectioations of Pitnnlet, Navier, and utbers tcarofily twH Uliutri- 
Oiu, baee attained. 



TUB DUNDEE COMPETITION. 

the time Ihnt thtt artirie nppenrs in print, the desl^rnt' fnr 
"an Omaiuenlal Itiiildirii; tii W <>r«-ti.<'I nl the Harbour of nmidee, 
commemorntive of the bndltiy of If*r Miijenly xl thiit port in 
IftM," will have been Kent in. In one re-pect, tliere 'a no differ- 
ence between t lite »tiiI neiirlyall other riinip('Ittiiin«, (he time allowed 
for tbe prepnrrilion of ileixpii" hein^ absurdly nhiirt. < oinmitteeic 
aeem to think thnt architeclfl are impromtatori, — that they require 
only to have n «uUjrit jini[M«cil ti» them, when their stock' of ever- 
ready iRKfiiration will «ii:ib]t> them to pour forth iden« as happy an 
tbev arc unpremeditated. Thi>y «een>. moreover, to fancy tliat 
architM'tv are alwayii at leimire to rit down to their dmu ing-buiird 
nl once, »» »oon »» thcv bnve rrad iin adri-rtLnrmttnt invititiijrthem 
to cMinpcte. Not only ijuite unnecewutry and absurdly jirepimtP- 

;Taaa, but thin hurry i* denlrrrnhly mischievous in it.i cim»ei|iieiiceM; 

, nor la It at all lu be woncltfrcil at that an maiiy cnjiie dexi^nH uhould 
W produced on Hucb occaniurm, aince no lime italhiwed fitr ilue 
atudj and Icinurclj consideration of the nubjcct. Cotamittee^ are 
not «t all aware that what are nircfnlly-execated dramingt may 
ncTcrtlicleiM be etccediin;ly careluM, utintmlicd rt^j'UfTu:, — crvrn the 
beat of tbem inferior tu nbat they would be were lime alkiwed 
for correcttnK tint idciv. It in only by attributing It to ignorance 

|»f Its consc^uencea. tlint we <'an itrroiint for the Inmrntjiblc hurry 
with which competillcinii are ntafiaifeil. we beiii|; uuable tu ima^rine 
that any net of men would knowingly frustrate their own object — 
via., the oltaiiiiriK u really ([""d deiik'ii — through their own childish 
iiD|taticnc<', and their not affurdimt arohitecta leisure for properly 

'coocvivin^and tanturing whot they arc required tu do. JVluny times 
hare commiltccB been ntnmgly nuxpcctnd of, if not openly charged 
with, unfairoees towards competitom: at least, it sbuwR mme gmce 

*sn them to be equally uttfalr to themBelves, hr defrauding theinaelm 
of tbe benefit of artistic tludy. At the same time, too. that it Is 
contrary to the iutcregit of tbu>e wito invite— at IcArt. pretend t« 
invite talent to their aiJ, tbe very uncalle>l-for htmlo iin|Ki!icd 
apod arcliitects in aloiort every inhtuncc of cum petit ion, ia a real 



p-ievanoe \a> thtoi. It fretpieolly comneU them cither to forejro 
competing altogether, or tUt to tiit down to an wddilionnl tank 
after the avocatiooa of the day arc over, and pcriiapa to sit up 
n««Tly all ttio night — not merely itnce, but two or three nigrbta to^. 
ther— in order to be able to aend uff their drawing before the ex- 
piration of the term allowed, '{"bus, what abould be cheerful em- 
ployment »• converted into mere toil, attended with foveriiih 
anxiety. Nor dofs the hardnhiji utop therej fi>r even toil mav be 

Catieotiv endured, if u-e feel aaaured tiint we are earning something 
r it, i'o cheer thooe who engage in architectnral competition, 
there eziirta ao Mieh aaaurance: on the contrary, tfaoy have to hear 
up agalnM the diahcttrtenin|^ naniranee that they are exerting them- 
aelvea for a mere ebanee, ainoe only one eao poetiUy be the sue- 
OOTcful man. 

There are suridv nna voidable voxationa enow attending eotupe- 
titlon, without theV being increaied by tbe heartleat iDeoRRiderate- 
nea* and arhitrary whimn of commilteett, who aaem to |>riile Ihom- 
lelvda upon uhowing that the power tltey poaaeM is imaponnble. 
Greatly would architectural compctituN' be relieved, wcdre nere 
•keiehea, inatead of finithed drawiiig«, to be reqiiirpd of thmn. 
Sueh draiigbta would evhihit thi> ideac of their reKpeetivv authoru; 
and when the lM>Nt, or what ahould be jud(;<^ to l>e tbe be<>t, idea 
had been aelected, it would then, be time enough to shIc for a fair 
and iiniihed copy of it. Not the len^l aitvsntaffo atleudiug HUcb 
mode would he, that it would compel — at laaat lead, eoinmltteae 
to give their allfntion tu idea* uxid omlters of actual deeiga; 
whereas now, it is to be apprehended, tbey freciDciilly tmlTer them- 
wIvN to be biaaaed and misled hy the mrro niuimul ability 
ih'iwii iti drawing.* lu fac-t, it may De Haid that, according to the 
jireHenl iiy«rtem, while tbey exeretie their power very arbitrarily, 
they generally exaroiae it ao as tu dupo themwlve* i» thv end; 
whii^h, though it may be aumo, i« but very Mtrry, satisfaction to 
tbtme who may hare been, if not always exactly duped, toUed and 
taxeil by them. 

I'htwe g^iicrnt and nrc)imin«ry rerrvarks have detained tia longer 
(bail wt! eKpcrtcit, Hbcrrrnrc we will not detain our rcAders by 
ApcIogiAing for them ; but continue withtiiit farther intcrmplion 
to notice tltc lery umi>'iinl circanistances atteudirig this partlonlaT 
Compelition. So far fmm there being tbe clighte^t vagueness or 
BmhiguitT Qn the pnrt of the (.'omnvitteeK invitation to iirchileet*^ 
it telK ihcm exni'tly what it in that is wanted. 1 ri the cate of the 
Nebon Mimumcut. the competitors were left to adopt whatever 
form they |i]eased — arch, column, fountain, obelisk, trophy, pyra- 
mid, temple ; — a Jiind of mHMlom that wna n^it n little eniharnaa- 
inff, and which mutt have chilled hy tbe perplexing doubta and 
mf^^vin^ attending it. Unlike the "Nelson" une, the Dundee 
Committee hntiefllly inform archilectn that the "ornamentiil build- 
ing' which thi-y reijiiire is I'l be lui arch ; *u thnt there can be no 
mxtake in that re<pect. Beside* which, the foundations being 
already Laid, the pbn is shaped out, and its dimviiwoni: f xrd : m 
that the l.-ulc uxletids U> no mure than that of dvntgiiifig a iiuper- 
stntcluri* upon it. There are to be three openings or paasages, the 
cenire uiic 'i\ tt. wide, the tntnller ones iu ft. <i in. each, and the ex- 
tent of the whole rather more Uiaii wt ft. These dimcMrioiis are sn 
eonsiderable, thut thry uet'm to indicatv the tiiteiitioii of producing 
a monumental uurlc; as will appear from comparing them with the 
cnrre-'pondiDg dimeDsions of some ulher stniottirea of the tame 
nature. 



Arch of CoattBDilDc 
A'l'h of litui 
V«iU Si. U«oii 

Arch, GtMB Park 

Mi>Mc Axh. nii<-liinf|h>ni Pal. Ii 

Arcb ol ibe TUiIeriet 

These iustancce may suffice, altbough wc should have liked to have 
tfiveii the correnponding dimen*iun» of the Arco della PatHf, at 
31ilaii, hut cnunul nt the moment find our memorandum of tbun. 
M'c hclicvc, however, that its priucipal upeaiug dues not exceed 
1« feet by 3*? fci-l, vioufc<|uciitIy fall* sliort of what i* lixeil for tbe 
one iu tbi; intended vlructure at Dundee. A> the width of Uiis 
last is to he 91 feet, hardly cuu it be under 40 feet in height, unless 
it ia to rary cunaiduruhly from the usual prupuriions, and consv- 

men dnolar uu(bi Ut lie ricvtnd Wib >u(iilnoa.u UkdiIhI tu ii)vlr ibvlui 

Utr, 111* auttigi ill 1 ilnifii hH lull aa build itbaUTM Id Of lUi evpivX II. U Mii( 
notf-A Axytx DoifFTiiaiit pnt'iife tttr AnhtiM-it td trnplof olbvr pMpl4»r cb«pdr|io>«t 
u !■ dimlfHl |i¥ tlw bIfnCIMDHDM «r (larilM olia vtbu IMn U>*1F Mnlw la "ilM 
(pUlo|-uii of EtbllilliiiD aad CvnpadlUKi Diswiafi I** 
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qiimtlj frani prtrftent, — iilthav^ pr*oedent, nicb rs It is— «ad it 
in crruiiily nort irocknvy than yhfi*— ' — ■"»?• hr found, nrnielj' 
Tetnple Bur, uhuM gatewtijr i* ontj- 19 feet lii(fh, Nllhuu^ '^1 fmt 
ill widtli. 

8u|)]in«inK the InrKe urcli to be mjtdc 40 fe«t bigh in tlic clear, 
almut 2« ftfl man will be rniuinwl fi<r Hut hrticht of tin.' whole 
structure — that in, tumtnlhix (u muni exHni|>lei vi the kind ; ■» 
tlint the whole would form a nittfis ftbout HO feet in length by 00 feel 
in heiichc. Now, wo do not object to « vork »f «iK-h rnn^iiituile ; 
vet liciw i» it to btt aocarnpllHbcil for the i[iait<'i|uate ktim «{ i.i>Mi} 
Fhearrhln tbe Green Piirtt, »)iidb ist only (infect in jenfirth br 
40 r<?et in height, ih Rtated to Iikve co4t somcwberc atraut So.noo/, 
It niii!it be .-idiniltrd tliat it U nu deep n nin»K. tlitil tutu of the wiRic 
HIM in other re>|>eFt», but imidi sliiilliiwer, mif;lit ]iav« been erected 
for tlie money : let ua tlierefure take ttie cmt at lO.OOilJ, exclusive 
of foundntioni. Vet, Alluwlnf; for the wune fxcIuMoti, only unc- 
fiftb of tliat KUTti i* ti> be cipendril upnu *n Ornummfitl Siiiirting, 
of very c«n>ideralili> «iie. I'tie epithet "uniauicntal" iinjtUea, we 

fimume, tltM a more than ordinary degree of dororntiim i» looked 
i>r, — |ierhap« Mndptural rmb«;lli«hmeiit u well tu arcbitecturttt. — 
The problem tteema to be «■ difficult a one, tlial we hope even its 
difficulty will lie nrodtictlve of urood, by compclliii^ the competitors 
In depiirt from tlic regular trnck, — to flia); piccedeiit uvcrboard. 
uuL strike out some new ideuH. 



IlKMARKS ON RAILWAY AXLES. 

Sir — A few years n^ii, there existed a ffreal differeni>e of ii|iinion 
BOfMvrniiu; the beat form f«r railway axles, whicli often ncrAsionfii 
much unprofitable discnauon amonc »omc of our mechanical en- 
■ineen, The (|ue*tioii ban kitdy lit^nn ailent, and espcricnce or 
unitation afiiieim to have decided the furm uow luoet KenvralJy 
approved. Tliere 'i», however, a wide difference in the dimensiiiriu 
and quaiitily «f mateiial in tiic nxlcs used for Mciiiur purimscit by 
diSeretit coinpauiea. Tin* circumntuiice, tu^tether witii the (crcnt 
importance tit baviug a safe axle, sIiowb the itecc»:'ity of aii exliih- 
linbod tfyKtum of proportions for future guidftnce, »> every one con- 
nected with railiroyi i» awure of the ituportftiil H-'kyiu^ Uiut wvuld 
b« effected by diajjcuNin^ with ixtty a few pounds of uoaeccHMiry 
material in each axle of a railway company'* stock. 




The fotir annexed dtrures are int«mli>d to represent the difToient 
farm* th:it havf bei^it used. No. I, which ih thickest in Ihd middle 
and tapered t(iw;irdH rnch vheel, appears tii ho idlo^wthur thr»wn 
aside : No, 2, which i* iisridlet hotwocii the jourual*, U still fre- 
iinently iiRed ; No. a, nbich iit niu'ullcl from A to H, and No. 4, 
whicli i« diminished from each wheel to the centre, upniNir tn hv 
the tiio form* miw immt in use, — the latt«r, however, l*ein^, it i« 
believed, the moM rorrett. 

The wril^-r i« in favour of No. t, althouj^h he has nnt hiid the 
)i)eH»ure of MH^inu; any Mtisfitclory proof of its being the iiioit 
correct. In the foUuHin^ cxp^rimpiit he wns, however, convinced 
thnttlieKC axles re<|uire to tie Mnsller in the renlie than at the 
whtwl liiMuie*, but in what exact proportioji lie him nut hi-en iible to 
decide. In the exjirrimeut nlltided to, a parallel hat of cant-iron, 
of longitudinal dimeitiiumi vimilar to tho«e of na ordinary railway 
axle, wttt placed upon two Hupporta, C C, a« aubslitutM for the 



c 



n^- 



RV 



K- 



J^- 



IT 



^ 



«b«el boww, a* hen abown, and tlien tubmitted to form acting 
eaiuaUf upon eaeb end at equal distanced from the tupportu, whicE 



Ctx, D D, were sunpoMid to be the centred of the Jotirnala ; tke 
B heinz grndually iucri»M>nl. the lur broke simultaneoutly 
throutfh EK. The ex|>eriment wa.i repealed; but in the eecoad 
trial tlie bur broke only in one point, K, — bein({ a littlo nearer to 
the middle. Thia waa cunsidered xidicicnt proof that a purtioo at 
the mctui mi^ht be rvmuved from the middle of the bar wilbont 
dimiiiiahinx iti lateral streu^h; and that by adding this neul 
about the points B £, the latcrnl ■tretifcih would btt iiicremad. 

The rnult of this expnitnont wu applied to a number of rail. 
way ojileM fur 4 ft. 8^ In. gausa, vhicli were to have been made e( 
4 in. parallel bar, but were alt^ired to the furui No. 4, tieing |4 1b. 
diamctvr in the wheel buwea, and S^in. diam>eter in the middle,— 
whiiih won Ciduuiated to rei|uire uo more material tlian if they bad 
been made 4 in. throughout, as oriifiitally iulvuded. It atill re- 
ntaios n question whether thin differeuce In the diameter of tiw 
body irf (tie axle woa the mint correct, an it was decided by men 
flunpumtiun auhneipteiitly tu the atiove experiment. 

Busides the nioitt economical form fur tbe bmly of an axle, it ii 
of imptirUiiice to liav« jounialx vqiinlly wcll-pro|Hirtiniied. The 
jixiriiaJn were formerly very nljort CMimpiLred with some of modem 
make: four inches was not an unusual leu^tli, but they have kept 
gradually incruMiug'. and »ix inches is now becunie very jg^rnenil :— 
there arc indeed itistanws whiifh far exceed thia dimeiuion. Tlie 
gradual chauicea which have been ir»inK on in tliis, as well u in 
ottter Darta of the axle, also prove the want of mure correct data. 
The ODJect of this papvr is not to lay before your readers any new 
idea reltitivtt to the form and prvpurtiont of railway axlm, but 
merely to eall the attention of practical men to the subject, wIiom 
liiug experience and obsiTvation could not fail tu aupply much tbal 
ix rcijuiied. 

Tiie narrow limits of the writer'* own observation in mllway 
mattera, would not wsrrant bim in offeriitij: mure than a mere suir- 
pcftiun, ATid as etich he beg« to submit tbe foMowing fumiulo, 
it i» hoped will nut be found totally void of utility. 






3D = 



= D 



diameter of G (fig. 4) 
diameter of M (% 1} 
lenicth of the juiirnat. 




WHterHn n = A B (fijf. *) in indies , 4 = B C in iuehe« ; r =r the 
number of wheel, to the wu^m ; 1> = dinmet«r of the juurnnl* in^ 
inches ; nnd re — the (freiiteit load to Iw burne by the waguQ 
cwti., iridudiut; the weight of the wa^uu. 

Vour obedient servant, 
Mandmtvrj Jan. (!, 1 8 L» . J. 
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An HUtoritat Inquir]/ hilolha True triiiajilfii '>/ Bfntitfi in . 
tnoTfi tJilirHalln irilli rr/rreiur to Architeetttrt. By Jauui FkhuitiuumI 
Kv(j., .^ri'liileet; author of "An Kmityonthe .Vnaent TupoKrapli' 
of Jerusalem." "I'ictureitiiue IllustriLtioiin of Aiieient Arohitec 
ture in lliudoHtaii," Ike. I'art the First. Loudon: Loninnai 
1849. 

fuKXixn KonoB.'] 

We continiio IMr. Per^sson's review of the atate of adeitatL' 

the tield which in open for its further cultivation, beaauae we thinjr 
it will do K<)od in science aa in url to nhow how much remains to 
be done, and the encouriigcmcnt there is for « eealoin student. It 
waw the. belief there were worlds to contjuer tliat •liinulated the 
aiiihitiuii uf Alexander : it wan brcauite he knew of none opeo lo 
hiti Ambition that his energies palled. Tliu belief that we are too 
near the goal Iibh dispirited many a learner, and hn» done much to 
retard the progrcwi of knowlcilttv ; whereas all that we have Uoni^j 
in only a reamn ntiil ii nieanti liv »liich to do more. ^^M 

In conftiderioif the ulate of Botany, Mr. Kergusson dwells upoiP^^ 
tbo importance of invcBtijjaiing the pheriumeiia of life; but still ' 
he dues not vhiiw their full inilucnce- Botany in loo mucb looked 
upon as a study uf deod suhittances ; but without we eontemplate 
from tbe beifiuiun^ the oficratioiiK of life, we can have no good 
system of phyuohtKy. Life intrudimes action, — action, conntec^ 
action; and tbe first moment of life is tbe first indicittion of decay. 
There la a sequence throuKhoiit dependent on a lint cause, and 
this must be carefully obiiervvd. Life conatitutei, the autfa' 



I«49.] 



THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



> 



I 



ays, • great dtstinctloa between vevetablce uti minerals, for the 
latter, mfmruwt knoir, Ibtc a caunie of exbteace which ia uu' 
dvlerrnimil ; but the othsn hnve « period tlio IxiuudM of which are 
lunitvil anil in moiit caae* kiKiwn, 

There Arc. it U true, grtat diversities between tho liroiof pUnti, 
tome vfaidi die almiMt as KNin u born — tioine, the gMtit* vf the 
fwetrt, «litch live hr centurio; Irut tliu carcvr cf eitth liaa il» 
bttimda Tbia liwitaliuii bun, ton, it* cutinectivii nevenaarily with 
tb perfonnnnce of overy fuuctiuu of beiuf;. Mr, i'trguwon 
^e«Ki oilh Tc^crvntion us to the rxititrncv of mineral* being 
liniitetl i)r ualimitrd ; nod thii not withuut |{ood reaiua, tbwu^fu 
ihr oi>ininiin belief &ud tbe cuniaiuii aystcitio uf pbilv«i>phy pltate 
IhtiBW^lvi;! H'ith th« eternity "f tlie niin«rul «truutiir« of the gloho. 
If, fKiwever, there if a wide rrtfigv hctwwjn the life of ■« cphemeriil 
f<tag)t% and of mi ngmi drutfi>n-trce ur umIc ; and if. Ido, there i« a 
wid«rNng«, but a lem doe, between the life of a day-Ry and on 
elepbant, a turtle or a ravon, •«, on tlia nthpr hand, far aught we 
know, there may be % wider raoKc which in th« inin^r&l kiiif;dom 
mar fpi-e tbauunda of yeant of beiiw and n limited life tu ninte- 
ruli whifh we look iidob aa laatiiiK "^ «ver. We know that the 
hkr4eat ftrauite, the.aMt cODoolidnted clar, the purest limcirtone, 
hiLd a beginnio)^, aiid are the rcsiiltyLnti of former comhioAtioQH. 
U'e know, too. that there kre mineralii mi fleeting in theit form, 
that they can hRnlly be prteerved or watched (p. 3T). ThN« are 
incident to the marJaine of the Kl<'h«, and if the phenomena are 
Dut developed as tbuue of individual lieingB, then they relate to 
tltofc uf tlia glob« iteelf as an organised body, and are suhje<-t to 
the limitatioiM of condition whieh tho nrBana of other buriiex un- 
dergo. There In therefoie nolhlnn; whirfi, in the ■Iiseni-e of posi- 
tive pruof, justifies ns in believing that the exiilence of mlnerala 
la withuut a limit, nnv more than thnt uf plnnta and beuta. 

He do nut know wlietlier .Mr. FerguNcon evtablishee a true dia- 
tinetian, when he lap of the planta, that though the individual 
miut jieriKh, [■■ all it ia eiven to live on in their nlfipring. which 
differ in nothing fmm ihcniHi'lvOH; till it hei-omeu more like an 
uM-illitioii to-and'fru of nut.* iiiditidual thruiigli uu Imltifiiiite time, 
than the limited career between hirth luid death, which neemit the 
h«i(iimiii|j[ mil end of each individual. 

Botanical elaxrification Imd' l.hu writer to ^ve xnme raiitlon' on 
tbe nbjcct of claMlflcation generallv. Ht hhv* truly, that it muNt 
be ever borne in mind that no such tiling as the elates establiHhed 
ealM in nature. Classi Heat ion, indeed. i« a le|{itimate Hppli<:Bti»» 
of tke«ry. In conaiderin^ the lawo of li^lit, we amnime the New- 
UMiiaa or lIuyiceDian theury, iiiit ailmitliiifr thereby that either 
rcpneenu tlic true facta ur the true retulti*. but taking cither ai a 
unvenkfil Iteneral tij-iitem to enuhle us to follow uiit cunsistentJy 
the Tarioas operatiunk. The mlNi.-tke uf ou pMltdKiI lenrnem b In 
tbia^tbat they believe the direi-'t rimtr^r}', and adopt Kewton or 
Hnyi:etu a* the cxiHtunilcm of facl». The iojurjr tu M-ieiiirc >» the 
gTTMler, as uuuiy nre deterred frmn prtipoiindin^ new theoriea, 
which mar tend to elucidate the fat-tn. So in the clnMlliriitiuri uf 

Knta or bciaat«>, the claeBlli cation is only a mattt^r of espcdlL-acy ; 
ia nalurt! thnre in no ru^ceuus province, no bciind irithin 
vhlcb the feline tribe i* rt^tr.-viiied. ]ilr. rer^usMiii expliiiiin that 
an arti£ciiU classification b not tu be found in nature, hfCiiuse slio 
works out her problems with a complexity and iritinitv uf detail 
which man cnn never ciimprebcnd ; and tliMUt^h every plant is sub- 
ject Iv immutable lawn, ftud perfect ^l^Kularlly reiKii^ from the 
kiiiiule ultiinalo particles to the whole ag^rcKated kine;doa), it is 
nvt »acli a furual arrangement tut our classification attempts. 
Air. ferniaovn nppruveti of tlie retetitiun for their reepeetive 
t* Of both the Liuoeau and JuiiHieuun ur antursJ srsteiii, and 
n very useful suggcrtion. that naturalists should, like gram- 
"ians, admit li»t< ol irregular pliuit» or unimulti, insteiid uf 
ing them Into plsceH where they do uol lit, or niuUiplyltig 
genera to an iur«ni«niei.it extent, lie would likoHise phu-e be- 
tween eodi cUm ur (cenuf n list of neutera, which bclung eipially 
Ift eithar. U'e would extend hi> liberality n* tu the two iVktems 
in boiauy, by UHing the same toleration in uther krunchea uf sci- 
CflM. If tbe Newtonian theory cicpltiins some phenomena which 
lh« noduUtory dues not, why nut lulmit both? — for neither Xew- 
laa nor HoygenB u more than a heartny witnesn. A mure cntholic 
l i ri l n y oa titoae matters ia indeed niuMt needful for tbe right growth 
«i kn»«IedKC. 

Od proceeding to Zoology, Mr. FerguHOD givM some time to 
Ontology, the intellectual lunations oranlmals. Here, likewise, 
he atma out uf the common beaten track, and inituad uf binding 
UBMalf In the functions of inotiiiit, he holds forth that beasts hsve 
■iads of the same kind ax man. He st uncu «et8 a«ide the i priori 
Ugnmcnta derivi?d from the Ureek metaphvsiCH and suctarian dog- 
Aata, aad takes facts as he hnds them, iit cumes to tlie answer, 




that the growth of mind sfrreea with that of brain ; that tim law 
is followed from the lowct polyji to tbv hugeot lieaKt ; that mau 
has more power only by the higher development uf hi< nervous 
sf-ilem; and that hu mind does not differ In kind from that uf 
beasts, hut unty In extent. 

The next M'ctiou hriitgn as tn the knowledge of msn, or Aalhro- 
pulugy. The writer h«re cumes io contact with the two eUsses uf 
phiuiaopbera, onu of whom makes man into nothing more titan a 
beast, uesrly nkin t« the monkeyH; nnil the utlier strives tu ^el 
him apart jutogeiher from the heastx, in hiN seal to *ave the ever- 
lasting soul uf man from the heaattt that ilie. Had they, ke aays, 
unly made their system uf metaphysics heller, instead of striving 
tu set aside the trutlis of phy«iDh>|iy or imrchology, tbe errors uf 
both would nut have happened. Tiie conxlileration of man la tlus 
renpeei is twofold — fiwt, for hii body, whicli belongs to suulugy ; 
and secuml, a* a being hnring propertie:s and faculties of oliich no 
uther beniitii ha> t the like. 

If, in body and In mind, man partakes of the same nature with 
these, yet bia works abow ua that be has other and higher powers 
and a higher deatlriy. Mr. f'eri^nuuui thinks that these are cxetu- 
plitied iu tbe dimiun uf Ubnur ur employment, and in priigreds; 
neither uf which is exemplified by the beitfetx. We do not think 
bis premises support his eunclusiomi, nor that he has here well 
wrought out bis unn nyiitem. An we said befurcf we consider that 
the KjH'cial distinction uf man is his sulMrdiiiate i:realive power, 
ami Air. FergiiMun'n an^uients arc a proof of this, Nu other 
living being hns the like power, atid the organiiatlon of man ii the 
iiislrument fur deveJupiiig thin. 

Mr. Fergussua save, very liigeniausly (u. QS\ after epesking uf 
the division of employment, that in a civilised conimonwetilthlike 
£n>;Und, it wuiilil he caay tu sharu out its twenty millions uf 
people into u thounand claiuei, as dintinct in their fiiuctiooa and in 
their lualon un the malerial world as the thousand species intu 
which natiirnliKtu clai>tify four-footed beasts, and to sub-divide 
them intu a hiiiidred thuunatid rnrietien; nut only perfumiing all 
the wpurate fuiietioaa of all the separate Bpei:ica of niiiiuuls, but 
thousanda uf funetiuns which the lower beasts do not perform, and 
bavAiui trace uf any power by which they might he taught tv per- 
form them. So, tuv, all the fuuctiuna nhich bvaiitd have la a 
higher degree than iniin, are by him mudu une of fur Ilia parpoaW: 
the tieetness ofthchorsc, tho keen scent uf the hound, th« streoglh 
(if the elephant, are mdde by man hit senaats j and he eiigroHM 
tu himMll^the ruiietlons of the animal kiugdum — nay, it may be 
said tliuse of the vegetable and miiieral kuigdonM. In all thit 
complexity of functiumi, tay« the writer, man i« itill one gvnua, 
and fvr nil practical purpuseit oidy ooe specie*; and it U thi* unitj' 
Id inulliplicity, and moltiplleity in unity, which givos him his 
infinite power or« the mati-rial iinivente. 

The writer asserts tlie will snd the power to influence the ani- 
mnl ikud mnteriiJ world ; to alter the breeds uf tbe horse, tlie dog, 
or the liheep ; Iu ehangu the couTMes of nvers ; to remuve forcsta;^ 
to niudify cjimate. The division of employment and the tendency 
to prugroM, ai« only resultants of the onginal power and urganis*- 
tiun which we have defined. 

Mr. FergiiSMin, in contradititinction to many of the modern 
sehou!>s holds the etiiential iDe(|ualily uf men, in their physical, 
mentiJ, luid psyehulogicAl organizatioiL, resulting in an essential 
iujii|uality of all men in power nnd poaltioa. He allouK, however, 
of a real and e^ieiitial L-ijiuilily of all men in means of enjoyment, 
and uf tree will uiid power to impruve or deterlurata their cundi- 
tioiiiu 

He oppunea tho morphulugical durtrins of Lamarck and his fo)- 
loweni, that one tpeces uf animal can be developed out of an- 
other; Hiid idiU that* which says that the more perfectly ovganised 
Hpeeies were developed out of those leas organised, aa the world 
became fitted for their rrrejilioii. Upon this Mr. FergUMon r*"j 
marks, that if it prove jitiythiug, it proves too mucti ; for in that ' 
nase, when the world arrived at Uiat state that the amphibia were 
developed unt of the fishes, or the birds out uf the amphibia, nil 
tho Aslies or rejitiles ought tu hare given birth to the more perfect 
kinds, and perished theniMelveH. So, tou, ttben man aiu developed, 
the Iviuule niookeya having given blltli to him, their dmo rucc 
Hliuuld have h^conie extinct, rheru la not, therefore, one fact tu 
support lilt- ductritie. 

.Mr. FerguHiun, by a single reference, which is all be lias gpvt 
to it, neeniii to udvucate tlie doctrine ol one pair only having p vcn- 
biith tu man ; and tu with the ulhcr nnimaht, — yet, on lii» own 
principles, without any sufficient reason. With regard tu the 
human race, unless he adopt* the morphulogic*! dwlriot*, <^hlcb 
he rep udiatea elsewhere, be cannot coiiciliate enlisting fsc ts. I here 

• "VBil*««a( lai Malursl BUwrf »( CraMloo.- 
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miiy be no sponifii? nnittmnirH] difforrnfp hi'tw«>i>« man iitid ronn, hut 
as iht" writer himM-'U ahow* (p. i9), tJii* i« no rMuton for identiljr 
whon iith^r nnd hii^her miirki tif dUtiiiMion eiiit, Huu lie is td 
MTiMiuiit Di<tr|ihi>l(if[irAll;' for th# nepro, for tnstniire, a|i|>onrN iti««- 
plicable, ior we finrt tlip iiiyni »ti E^yptiiin miinumrntH Ihrp^ 
ttioiiMind vpsrs olil eiacllr h he i* nuw ; wh^roiw, rtdoptin^nny 
ipv<-ii ijiiHntily n<i pirpn^infr the tenilcfncy to rtmn^e, the specJAe 
reUlliin«tiip »f the mi'mbert <if that mce iroi:M hnvo paixed aim}'. 
Morpholoi.'y admits <>f mi urithini'tiiul nn.-ilyviu bpiiiir Bpplird, and 
Otf nmuU is tliiil it failH h»ture the Icct. Mi^rphnIo^'V' is ini^an- 
aintvut with H titnitod niimlter of epede^ ; for carried out srithnie- 
tlOftUy, it inuHt 111- i-iinntiintly pmdiK'itiK new nped^ within thi* i>ld 
oiiM, and thereby braiiking up the uM uiiitu ; itu that, urithaiett- 
tally, a *pt>ciM of RegrOM existing three tliuuaand yean ago, «uiild 
not now exiKt in miua. 

Thte Ik tke aritlimvtical *rwrkinfr of thi> ilof^ritiP in iiuntiDn ; 
while te«ted by )iiat(iri(.>nl re«ult>s we Itnil nt Hiiy time whon we am 
jipply tlie (wt, ethnoprapllic cliarncterifti^ii were (he uime an now, 
and then are mi mtlicifnt me«n> to deduce all vhi> vnriclipii from 
oat pnlr. Admitting, lim, thv identity of thu hninun rvin-, it docn 
no4 follaw that it «huiitd lie an identity nf blond, hut it muy he un 
identity of type. 

]nilt>«il, the KHine imiiihk whi<;h have omotherpd other brnnrheanf 
Ktieni-e. have amolhered Ihic ; and ouch pnrty Imu been anximiK (o 
net up A thi*ory and foshinn the (nel* to it, in^tehd of atuilyinf the 
fact*. Thit livid for investi^tion i* wide, but hitherto investiga- 
tion haa been cauliiiuidy eliidi^d. If, inoteiid of Ki'aTi-hing for fart* 
faroiirini; morphalAcy — and ."dl pnrtic* hitlii-rt'i, «3i*ther adrDcateti 
of one pnir or of many, huve been morpholDKista — the whole facts 
had been inventiiritt'd, we nhunld now he better able to form » 
judpnent. llunever rnAiiy m.iy be the I'mit* linmgtit forward bv 
miirphii|ii{ri*tii. the one fant of contiimoua identity is one wortD 
tbein all. Thr iilf ntity of the Syrian and Neiero of three thou- 
■luiil year* br-o with liini of thi> prwgeiit duy it iindeniHbtr ; hrtt tho 
fiwrtt on thiii iiuestion of continuoii* identity hme not yel lieen 
ptihen-d tiiKi-tln-r, The fact of the continuon* identity of other 
aniranU has lieen orovetl over a« lone a (wriod. 

A rvmiirknble class of pheciomeiui. which havB led t<i th*" ron- 
fii-ied ricKs which [irevail, are in a bimilar condition. Theae are 
the (iheiiomenu ('iiii.->i<iqiiciit on aNsimihtion iind umoriatiun. and 
whicn, if at nil adverti^ to, have hetn only raiKundcrHlood by the 
moriiholo^iKtH. First, there la tlie di«poaition in indtriduxlK a»ir- 
cLattii;; liiK<'llier to acquire n likeneM in conntennnce, aa hetveeti 
husband and wife, nml n^ in the nejtrort of tht Ifnitt-d Stales 
lownrdi> th'C Americo-KnKllxh. The next are the chimKe* which 
ttike plnctJ in dilTcrciit n^es in the phgxiqiie of the aanie nation. In 
this country, rulliTtion^ of portrait)) will show very curious re- 
Halts aa aiTvclini; the i:oiintrii>int-4.- of the Bnelish <>! the higher 
dawiess from the time of t^een Klixittjetli to the prwient dny, A 
third ore the disnitcs which tnko plncc conseijuent on the removal 
of a mce to another soil : thim the Kri);liih horn in the United 
Stntctt or Australia, arc tall, aliin, uillow, and loat! iriont uf their 
teeth before the ajuv of Uiirty. This ia only one of an exlennive 
scries i>f fiictK 

The ndoption of identity of type, inHK^nl of identity of blond, 
iacnIcuUtcd Ut simplify the dincuaelon, »iml ia ronHisti?iil with the 
other fads. There in a relfvtton*hip between the niembem of the 
feline tribp. but no one han innuirincd thiit thu lion and the cnl nro 
of Ihe wime blood: neither i» it «ec.e*«ry that the Hon of Awn 
and that of South Africa, though nearer in reintidnahip, nhould he 
any nc»r«r lo blood. 

The aMumplion of the contrary, and the doctrine na to in- 
breediutf, hnvv bad much iidluence In prodiicinu confii«ed iilrns. 
Tb« endeawur to derive each clnra of animHla from one iitock, hut* 
CBU«^ violent Httempta to twist facta. Thifl is because no distinc- 
tion ia niudt^ h<'twc<Ti thu<>e oiiet;ition» which arc tcmporwy and 
those whic'li an- pcrmsncnt. While it is inipowilda to nnike a 
N#(iro into » Syrian, it ia quite possible to modify either: it is 
poaiihin, likewise, to produce cro»ii-br«edB between tlie two,— but 
if they aro croiM4>rc>d for ever, Ihey will never yield nil Indo- 
Ku ropes n. 

It i« because we can produce many vitriotles of dog*, and malce 
the animals iar^or or «ninller, that il is «»>uincd all dogs are origi- 
nally from fiim stock ; thuojjh the leunt considerjttion will show 
that «■<■ cannot make nil the vorittiea from any Kiven wiir, which 
we oujiht to he able to do if all hi«d the Kamo on(fin. nil that the 
breeders in thm country could do, they cuuld never moke a dingQ ; 
nor before they hud the variety in the country, could Ihcy have 
mad>e a newfoundland. 

Indiwd, «o nver«e in nature to theae artificinl varieties, whether 
of animold or jitnnta, that it ia only by cunstautly briuf^ii)^ frcah 



atnck that the varietie* can be kept np. HeBM has nriaen tba 
doctrine, that in-breeding; rnusev deterioTatinn and extlnetiao ; 
where.tN the truth iu, thMt it is only in-breodin^ of artittcini vaiie- 
tie« wliich produceu >iuch renultit for natnml vurietiea may be in* 
bred for ever. Had not in-bree<dlnf> been a law of nature, tbt ttS- 
nprine of the firt^ pairn or iiidividimls of animnia and jilanta eouU 
not have pmjiiifCiitvd, anil could not now huvf* existed. 

The breeder litiH nature alwav« to (hwjirt him : inKlnd of ^viiv 
the expeutetl hjkl f-bliiod, she will often repent the iimndaire; and if 
the attempt be pcrnovvrod in, the Itjikewell >iheep~ become evtinrt 
or dfKcourate, the dahlia becomes liiifflvi, and the ryder |^ft un- 
productive. I'orciipine men, albino*, spoiled Afnninit, dwarf*, 
^iflnls and nv-lingered people, have been known for several ftrae- 
rationn, but tliey have never become [irrnuinent varieties ; nor lute 
all or a majority of each Kenerntjon, eveu when in-breal, bMCi en- 
dowed with ttie parental Bbnormily- 

U'hen priiperly exuniineil. tliere iit no feientific evidence to altev 
Ih^t an Indo-t^uiopean ntid a Netfni have nnv identity of blood. 

On the HpecubtiuD whether man, beia^ tlie Im.1 crrnled animal, 
muift remain «o, Mr. Fer^ni'son inclines to give an antiwer in ihv 
Kllirmntivr; but we do not perceive the relevance of his remarki,, 
excejit Ihal in which he MiyH Ihit it doeM not appenr necesarv tbat 
n new animal ehciuld be created. becnut.e miuibein^ endowea with 
the rum-tioTix of iiro^rcu. he is enabled to dio what in all other lo- 
ataiicex it required a divtiui'tly new i'pecteBt<i effect. 

Upon the question of uroKretui, Mr, Kerifiuuin ndmita of > pm- 
gremive tendency, thou|;li not n uniform one; and he gives a diag- 
ram, in which in n cnrvMl and knotted line one end is in (idTiUHe 
of the other, though twnie Intermediate |tointii are retrograde fion 
Others. Adopting this progress in the creation of animals, be 
considers it an pnrticiijartv developed in the hltlory of mankinit, 
becaiiae man iiontewtcii witiiiu himxeif the power of projfreaa. 

By explaining hinuelf in this way, the writer icuardx MKainitt t^^H 
idea that progrcw being continuous is uniform, and in preparedl^H 
admit, in history for inilancr, that very advanced perioda may ha»^^ 
been nuccreded by uUien" In uhic.h .■iin:ii'ty hwt bfen in ■ very lew 
state, until onothcr rally has taken place. TIiin wiU bo fottitd 
vcrj- imnortnnt in the cthnoirraphicol discnsNions. 

Mr. terKiiswin auplies to art his two iittribntes of the dirtsliia 
of employment and progress. The limi. he inniHlH, is not only tbe 
menmf by which anything in art cjio be accouipliilied, but il », at 
the luinie time, the cam* why there idmuld be not only two or three 
artf) or fonna of art, but thousands, to Miit tbr various idioayncra- 
cica to which they must adopt theionelvc*, to fulfil the pnrpoaea for 
which they were given to mim. Their aim. he lays, may be, and 
pethapH shoijld be, only one; but to ai.'('oniplii>h (his object, their 
forma niuht be oa various as the intellect:! to which they addrea 
themselves. The one only mcaof, hi: holds, by which niau eve-rdi^^H 
anything tjTreat, either in the useful or fine arts, is by this sggregm^M 
tlon of experiences. ^* 

In his Sixth i^eclion, the writer comes to the class! fi cation of 
art». His iutrudiietiuu describes nuitikind lu- capable of beromrnc 
one vast Huioial, extending' ovc-r the whole globe of the earth, aim 
living fur an indelinite pcriud of tiine. Hitbrxti). man h»vr lived 
only in dctnched fellowshipx of a few hundredh of thouMande or 
inillioni, and with an nveruge fx-diticHl life of not more than a 
tiiuutrand years; hut Mr. Feigowion ausertd that the tendency now 
is to larger commonwealths, and cunsequently longer periiMlii, witb 
of C4#ur:>e corresponding .icccwioiis of grentncsti auo power. Of 
this the preheat niuvcnicut of races-^-the En^liKh, the French, ihe 
llt(;li Dutch, the Slni'uuic, the ItAlian, and the Scundiiinviaa— Are 
strong and utideninblo indication* ; and they must resiitt in cam- 
m»nwcnlths, as much bi;yund the mighty slates of modern Europe 
with their ten, twenty, or thirty luiUiu-us, lu tber« are beyond IM 
towuihjpi* or sliires wliicb nchicvcd fmne in the Ivrigbtcst days irf 
tirouce. It is to thin tendency thai we are to look a* giving a 
stimuluK to the nrtitt, and n field fur the exertion of hie puwen, 

Mr. KergujBun divide* tbe arts into tbone which may be exer- 
cised by any one iudividusl, whicli he uiinieit Anthropica : and thoet 
which bnve reference only to grcut bodies of men, and whicb be 
nnnies Politics. In tlie latter lie puts Medicine, or medical police; 
Moralis vr looraJ police or government; and Religion, or eccietUBS- 
tical police. 

Anthropict are divided thuii : first, tho*e resulting from ntOMii- 
Ifu-Dower— Technics; next, tho#e from the devclopmcutB of Hefwc 
— iE»thetiiii; and third, ihose dependent ou the power of siieecll 
— I'honetics- Mr. Fergusson here purposely unvn Uic term Jiatlic- 
tic4 in a apecinl sense. 

In defining the Tec-hnie art i, the vriler Kiiys tlicy arise from ibi 
peculiarity that man, though he has all the limbs and organs 
other beaMa, seldom umm them for any luefui purpiwv without 
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iBterrentlon of a tool of mmt sort. Alt other bewta «•■ ml^ do 
wk«t their own f Ihitu, twth, i>r tnils c«n efect, or wklt the onnnic 
tool* with Hhii'h tiicjr ate furuislieil, nx ihc uiink of the olspBxnt, 
Umieninlly litt«ni)ed to |>«rrurni. The |iov^rk and loolji being d«- 
taeoMl. mail can do morv, for he has thu ei>mniand of all ; whereu 
the ele|>htint is bfiundvd hv what hU trunk can do fur him. If all 
in«n had ta Av the «urae td'iug, tliii«t> who did not ooiild fi««i«iiii a 
vBKt quantity of unemployed aiid uielMa iHiuer : but lu tt i%, muii 
may ehuoae what tovl> he plenKeK, Uf^ them at he like«, aiul lay 
ihcin uid« whim he noluiiuir wiiiit«ihi!-m <p. 7t), 

Of lh« ^NthMlc aita. Mr. Feri;iiuim ri|tlill)' uny* thai the eanem 
on whkrb lh*y ilqieiiii are capable of uu cxwnniim, which, i>xi'*[it 
In tbeaenae of iiiicht by thv inv^Rtiori of the teliMcupe and micro- 
ccope, thvy hiivf ivH rfctavM, and cniainly not to the extent of 
thv tnchnir am) plionelie ait«. 

Speech the writer treHts as the reflex of intellect, niul au a dio- 
tlDfuikhuig char>ctori»tic of niiui, rruDi whiuh reiult a nuuiber of 
vU. 

Having laid down thute three mufic, Im doK not ri>i|niri< thnt 
they ahoold be accepted aa ilriL-t diuae«, but u fonniii); conitiiiiii' 
tloni and moditicatioiu, and he amugva them thus, k> as to make 
seren groupK : 



Tethnic 



Tedinic 
Tediiiic 
Terhnlt 



J'!»lheiic 
A>,lhrtic 
i1''.KLliel Ic 



J-^Ntbetic 



I'liunetir 
I'hoiictic 
rhonetic 
I'houetic 



la currying out thin clai'iiiltiMtion, Mr. Fersunon would have 
WnrfitWd by the ai^iilicHtion of the prindiilcHlin Uid dtiun in hia 
pravimit claiiailientiiin^ for the tables he hus tfiten are meagre ninl 
ii Bpeffert. It would take up ton murh ni»rn to icive them in thia 
JtmrtuJ. althmieh «iich » riini>p(rliiK is H'cli calculaled to Rhuw how 
many bmiu-lii-* of art are left uncuttivaled. 

liie Techiiic artti arc ninitidcrrd under the heads of Puwerii, 
Applied I'oBera, I'rimaj}- Artsi, Apnlird Arts, and Kelined Arts. 

In Bumming up the wmrr^-ii or Piiwer, the writer hiu iimllli^d 
many which result frum the con* id era I ion of the neveral brunrhet 
of creation. The li^l. hcnt. »nd nciiniKni of the sun are used by 
la >a poven ; in the rat* of da((iiem'iitvpiTs even thp liuht of the 
nxMtn oaa bsni made available; and we do not «-veii vet know what 
reMiurcea nay be obtained from without this uurld. The recent 
applications of clrctrlnty are amon^ tlu- niutt promiain^ oontribu- 
tvoea to Kience ; but the pnwem derived fmin Rtheruliucy are itill 
ODdeveloprd. The enuuierMiioii, an iintrera, of eheniiraf nttrartion 
and repomon, KBSe«, steam, elasticity, air, and wutcr. is imperfect 
and confuted : lint Mr. Feri^nison was too aiixioiiK to proceed with 
his subject t>i clabiinile the*c 

If the mu>>i-le of niun and the allied power of nnimali are to be 
recorded, we should not leave out awociutrd men. vital power, 
mtlrtaj power, and mural power, fcir nil thmf arc m^csMn- to be 
considered in tlii^prncticaJ dctermiualiiiuof tlte quention. Indeed, 
the delermtniilidn of thc^e ieveml power* re«juir« In he clonely 
investigated; for tlic mere i^iinKideriittun of physical strength 
throws no light on niont human iipi-r.ttions. 

Under the head of A|iplii-d I'oHers, tlio writer enroU t(iul«, en- 
Ittoea, proccaaea, and muchincry. 

Ke rrlraary Arts, Mr. Fit^hsoh calls those for obtaining raw 
riab; but here a)rain the oloMiiRiMtion in imperfect, 
c Applied Art* are tliaiie hy which raw materlala are h urked 
up and rxiinbiued. 

The Rclinrd Arts are IhoMt in which, by the nddition of the 
element nf ''bt'iiiity," n hitfliiT chnracter is Ki^'i-ti. While rnr- 

itrntry atwl weavijiif are called upplied an&, uphulnte-ry and Uiilur- 
ac are called relSncd art*. 

Mr. Pergusaon ncMrt^ that the existence of tlie fine arts depends 
00 a prcat primary Inw of buiunn natiirti (p. 9i), whicli he thus 
p»c)>:— To every fitoction of which inno in ciipabic, there la at- 
tached a u^P, and lliat function is nereswry for hia eaislencr, or 
for perforiniiu; thiit part in the grent drama of Uie world for 
which he vat rreiat<-d; while, to ur^e hini to the perforniiuire of 
this, severe paliin mid penalties ore attnchod to thcMum-peifonnEincc 
which he mnnut e<Tcape, such as huiiirrr, cold, misery, and discnso. 
On the other hand, there i» atladicd to the exercise of every 
fiiDrtioii, a r-ertJiin inducement or Kralificntiun to it* exer<:ise, 
which he thinks may be in man irreater than the compuliMiry force. 
To thii inducement or nttracti'On, the writer gWr* the name of 
"beauty" or "»cuwr of beauty," meunint; tlicieby the Kratificniiun 
we are able to extract out of every URel'ul function we perform, 
and which ia nci-CBjarily altaclied to it. He there fur c Guakidcn 



that all the uaeful arta are capable of beeomfi^ fiae arts,— ar, !»] 
other words, bealdea miiuit«riu(r tu our necoantiet, ihe^' ma)p I 
come sources of plmsure and gratification; of c»urM>, in Mrnal 
dMr««K, for soma only miuinter to our «eni;iial uppolites, while 
otheta tax ta the ntmual uur intellectual powers. Tliu«, bowttvcr 
far removed, gMtVOtlomy nnd lyric poetry may equalJy be daved: 
a* lino arts. All oommiui und useful thinjp may be refiued into ' 
objectc uf lieauty, and all thai Is beautiful or high in i%n is 
merely an elaboration and refinement of what l& Juiutamentcily n 
Qieful and a neceesary art. 

Thin lendo th« writer to a review of the refined arts and lower 
tine art«, after aaacriiufc that the tacle of each man ii unlike, and 
thai there ik no mind no lowly that beauty may not creep into IL, 
if only throuch the ton^ of the bird, Uie si^ht of the wide fields, 
or 11l« glow uf the seilinfc sun. Eadi, too, can feel henuty in hix 
own trade or calling, or 1^ his own round of life. Kor each, ttien, 
must some provision be made; and if only the lower arte are fell, 
the lower artn muKt not bo Keit a»iite. (iastrorLomy, tailoring, 
millinery, floriculture, and lundiiuipe gardening, iire brouitbt liret 
before us, and the writer has a word for each. Uf the two latter, 
he says, if w« were to foster ull the art* with the same siDgleneM 
aa we have thoan two, they would not slimd m> forward in the UsC 
an they now do. 

It ia to be obterved of floriculture, that no art la under u system 
more likely to foster it. In tlie melrumilis, 1,SIM. b yearly ipi-ea 
in rewanlK by Ui» Horticultunil Society, l,(KKlf. by the Royal 
BoUmic Sociely, and further reaardn by other*,^-al]oul ^ilOtU, 
yearly, which ii applied iolely in the reward of merit. This aura 
is competed for St private Ltowcrx and hy nurserymen; and to 
gain the oriieM, the miiat likilful gardeiirr* are employed, and 
great emulnliuu crested. The iiurnerynuui obtaina, luo, a fiirthrr 
reward m the sale of ptantt.. which earn rewards. At the Itoyut 
Ikitanic Gardens, in the KegeuiV Park, the judges of the rewards 
are ujimml by the \oU» of the gmwcra in riirh diux. it i* to be 
wishtnl thnt rewardi khould be tCi^^H tpecilii-ally fur ptniitx uf fine 
form, colour, and uuell. The caltiratiun uf toe two latter ]iru>' 
|iertie« would open new branrhcx uf study. The Iloyal Ikitaulc 
^iociety have devoted ■mn-c attention tu artiHtic Imtany, hut nut uf 
late yearn. It should lie further wiid, thai the expenies of the 
exhibitors for conveyance of subjects arc paid, and that refresb- 
nieiils are given to tliem on the day uf exhibition. Everi- facility 
in likf'wiw* given in the puhlii: (iCnrdeiis fur the ■tiidiei of the lhiri>t. 
The piijbltc La>te and public s) mpathica are tfir^'ely culiated in the 
purttiits uf the dorist. 

If the wine 'um were devoU-d yearly to the reward of painting, 
sculpture. archilectur«\ or eiigraviu);, the aamc factlitiea given, 
and the siune uiudc uf chuuF<ing judges adopted, a much lictter re- 
sult would be obtained than ;m uinttcrs are now conducted. There 
is no ainiiUr reward of merit for paint ing, sculpture, architecture, or 
euifraving, ami there ia uu freeduni fur the lU-tiat. It may, tuo, be 
said, that a muci) larger sum ii> nprnt on Huwcrs than ou paintings. 
Many a man spends two or thrive hundred pound* a-ycar ua bi» 
greenhouse, who never buys a pli'ture, u C4»l, or an eukTHving, 
which will liuil, and which con be handed duwu tu his children; 
whereas his lowers soon fade. 

If nn exbibitiun uf arcbitectuie, sculpture, or enpiiving, sliould 
be oet up, aa lia.i been talked of, tlie best way tumxKe it oucceasful 
will be Ui set aside the profits as rewards of works in several 
cln«H-ei fur thereby a direct etlniulus is given to the artiata iii 
each denartnirnlt and tlic public lake an iiiterv--*t in the rture. 

Air. I'ergutiMin tayn, if any Kii|;liahuiaii ahiuad thiuka uf what 
he left in his liume which ia must beautiful, it is not of uur paint- 
ing, or actJuturr, nor of our architecture, nur vf nnything cum- 
inutily cnllcil line urt; but between the great man's park, and the 
lildo cotLa^ garden, he will remember many sccsefc and ubje<cla uf 
beauty, which, if he hare any lurtittio fceli'agK, will not soun be 
driven I'rum his mind. 

Of cunroe, jew tilery, plat! Jig, in.inDiongery.carrlageii, abi|i«,KUita, 
pom-lain^ niuaaic, paving, ami upholstery, cotne in for their share 
of attention, and they reccivoa fow remarks well worthy of being 
read. 

Architecture, the writer saya, ariMn out of the useful art uf 
building by such alow atcps that it in hard to drun- tb? liuc be- 
tween them, or to say whether some buildings should be set down 
a» utilituriao, or tukc a higher rauk. lie »].■> rightly, Uint eveu 
of thoHc wareliuuBCH which lay no claim tu hijih urt. a few drenMiigi- 
lu th« windowf, and ^ruupiuf,- tiivue slightly tu^icther, and a UhIl- 
utteutiun in the arrangement uf the several parts, might uftcii 
give n higher and pleaiing diaractcr. 

While cluKung architecture Id tlie aame list aa cookery and 
tailoriog, he says uf ita works, that it has wotnt adventitious ad- 
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vwitaitn, whir-Ii apply to nihfrt only in a niuilt A^gne. First, it 
hMtixe: next, it tut dunliilitr Wfuiiil nlmukt anv otlinr of man'* 
wnrks, ex«'e^t p^rliaps th« Iny of the pitei; iiuil tliinl, iii iti dMll- 
ralioti (■> wi>r^ip, to halls »f tnepltn^, lo wIiooI^l Iu tomlH. it haa 
H bnlloweil influence I'runi tlie juuficiatiiinit ctmnfctei) vitb it. 
Beyond thia, It admit* and require* the «ilii[itati»n of paintinff xiid 
cmning. 

ThuifX pprfvrt tintittinf, uich u Kanmc, tb« rurthonan. or » 
mUMI* aire caLltednJ, tiecauM tlie uponent of the nrinripxl tnr-h- 
nir, trKthrtic, and phuiietk arti of the mm In which it obh erected. 
Airhitvrtiirvtlone hu hitherto been abl* to attrnct to iti^lf so 
many iirLi in a petnuuient form, nnil hand t)i4>m down to afti*r 
Mien: and it Ifl for thoas rauoiio tbnt Mr. F«T;ni«Hin hax ailojited it 
«a the vi>b on vhicli to etnbnnder the wtory of hta pat^ea. 

Iteforu Imvini; tJii* aiibject. the writer remark* tbat many of 
ihe vork* uf the eni;ine«r admit of a hiyhpr artixtic treatment 
Ifaati they haic received; though he admitu that they are free 
from the alTrrtiitinii nnd wrvility which cJiaractehse thme of our 
iiri-Mi(Tt«. He re4iri:L», Ittntwer, thiil work* unrimllBd in the 
wdild for maeniludL- and mu^nilictiire, ■faould nolharebMn tran»> 
mitleil to postrrity irith mme l»otter tealimoiiy of the pulilic taate. 

lie d<>«.4 mit OTcn let tbv milibir}- cofnorcr alone, for he uya 
Itial It ifl ni> renaon aicainu artintic trratniciit, thnt if a pla«* 
■hoalil be bes«i|[vd tlic work* wUt be dcMlrayed; anil he allude* to 
••ne of thf fortiAcAl ions lately erected !u GenuMiy, u karlaff 
■Muonry well raeoiitivl, t)ic rmbTMurcs and opening* surrounded 
by bold and ajiprupriata mciiilditiirx, unA the Itaxtions anil niirtwnit 
■nrmuuiitcd by u bold cornice of nuchiiM-'ulniiiin^. Thetie, with 
thrir »ixe anil mmMive solidity, aro htdd forth us making' them 
nobler buililinj^ than thiwc of almi.isl any mndrrn architect. 

The Serentn Sc«Uun ia fur the JiatJietic Aria. Theae, Mr, 
PcrguaMU very fairly arrHnKO under the tenaea from which tbey 
ariac, «od a* Lseful and Renaed Arts. He conndera, likewiM, the 
Took H«ed to produce the re)Hilt>s but docH not incliidc ibe consi- 
drratlon «f tbe Powera which contribnW lo them. 

Undrr the bead of Tnittc, Mr. Ke(^iB»ft naraaa only GastroDomr. 
Thli i^ a wnM, thosgh much used, little cultivated; and Che only 
icienttfic reniKnitioiiwe know of it iaby theIlorti(:ulturnl&<icietiV)s 
who reiiuire fruitH exhibited to have a good taste, aH well un #ixe, 
Perhapa vemayiuine the pialvanic offects ontheiaate. The prnc' 
tica] application of Tattc would, no doubt, if iU fuDctiont were 
better undentood, W widely extended; twit ix, althiiiiKh tbrre are 
nnmoniUB daaan of what nmy W called KmHtrormniic liuiler-t fur 
tcae, wince, brandicfv alon. tkv., the only non-gn»trnnt>mii' pursuit 
of twtinfc, M that of tiutiiii; nhnle and other oil*, thiiucli nictnU 
•re Bometimea tasted. The medical rvlatioiM of taatc hnru like- 
wise been little cultivated. 

Mr. ForKUnxon dwell* at Mine lenifth on the neglect of the scdec 
of Hinell, tbuuKii if carefully conadcrcd it« functioiu are mo»i im- 
portant, — Uid«ed. they ore eaoential to the human eoononiy, and it 
may be quntivned whether the operations of elcctricily and 
ebeiiuilry are ever una IteiHled with the phcnurocnn of smell. At 
pneODtr there i* no Kvod obtert'slivn or clniMilication of pheno- 
tatmt, M that the tcutuical ur »i<tiietic u»ea arc nut develupcd. 
It has been too much thi.' custom to consider smell and sound as 
dependent on the perce|)livn of man, inrtciid uf independent of 
him. Ill our UkI,* we extended Mr. Fer(tu«ituu'ii iheury (p. 41) 
AS lu tiie ininondciabJeo, tu aeliiiinni, colour, and sound, and we 
here add tmell; nnd wo repeat, that the bevt mode of studying 
them i« by carefully markiruc every dittitiction, nnd i:ln>*ing unorl 
every fumi which U not in all tliin)r> ideiiliuul witli nnv otlier. 
At tlie oamc time, the Btudy of eunii of these in cnk-uUted to 
throw lifht on the lawa which govern the others and lo suggest 
new modes of obaervation. 

The coineidences in the lawa whtcb reNpectirely govern sound 
and light are mo4t renuirkft1>Io; but they arc explninnble, Iracaute 
there must be u priori laws njid princioles common to both. Tbua, 
tbe cultivation of one branch of little importtvnec in itaelf, miiy 
point out or corroborate tome phenomenon in relation to another 
branch of immediate and practical application. U'eare ao<|uainted 
with t^e existence of luw degrees of elcclricity, with rayt of the 
spectrum which eimnot be •ctd, with raAnife^tattona of electric 
liglit too w)Mk for our Kij^ht: we know that there ore aoundt whtcb 
we da not hpnr. Kverytbiiif' Hlteat>i thut there are phenomena 
existing of which we have not yet nttnined the development. 

In the ri>n«iderali<in of the impondeniMefi, no diiilinetion has 
blttterto been drawn bptw«en tbo«e whicJi are nnlurallv or or- 
Mflically, and thote which are nrtibcially developed. We are 
wnilinr with the dtHlinction betwe«n Ihe light of gaa or a candle 
and tbnt of the tun, but we are prone to assume that there is no 

• C.C kod A. JaumU, utcp. Z3. 



dilFerence in other caws between nn orininiMd and artificial In. 
|)ondembl«; yet the same rwlaliunn m:iy eii«l between urgaiaaed 
and artificial electricity or mafcnelijuu. at between the two cUuein 
of lifihts. Indeed, the principle of ureaniiation, fundamental lo 
IJr. FerigiJKsuii's system of philosiiplir, ii iitnured el«ewhere. 
There must, hnwever, be a ^rvaX dlatinctlon: we see it In the 
colours of nature and In those of art— ^he prreatest painter eae 
never ^ve the fre>(hness of the former: we feel it in tbe odour of 
the free-blowinji violet, and in llie faintoeM of tbe manufactured 
perfume. Life in wanting. If we are to apply the teecliiugi sf 
science to phviiola^-, we must bear this broad fact in mind; the 
more piirticuUrly at a time when so ■trmie a desire im ohown to ex- 
plain nil Tlie fiirictioiiH of life by tlie dieniitit'ii wurkxliop, and the 
valvmiic battery. In vain shall we strive to restore the impaired 
lunction* of an organ, or to (five motion to theanlmnJ machine, 
if our instruments are dead instead of living. That there are 
Hurh diatinctiona, we mayaee again; for the electric currentaaf 
our machlnea do not eibfbit the periodic phenomena of the I>ee 
eleclricity of the globe. We liav« AtaA blood, as anlnsl a tbrok 
hiu^ piilM*. This may sumreet the coniiderntion of applying the 
free electricity and inipondertibles of tlte globe, na powers distinct 
from their artificial representatives. 
^, The fine art which Mr, Fergnswiin rangeii under ibat of Smell. 
' IBliii^rumery : but tcai>truui>my hIsu partakes of tbi« iten.-^. .Vr. 
rei|piaBfm iii inrJltied to recommend the greater cultivaUou of 
perfumes, as among the ancients. 

Of the sciiise of Touch, >fr. Pfirgunaon hfts mithinK lo say, 
tliuugh he plnrvN RnmurphicN withSn its r&nice. Unthing ia an ao 
whicli certninly liclimga to this art. 

For the Sight, the writer provides the line arts of Kumorphim 
and Kiirhroniotict. or l>eaiily of form and b&auty of colour; (be 
furnier uf which he tliiiik* l» not U'ldied enough, though moat low 
portant in .trdiitecture nnd in all the teehnic nrt^ as in potleiy, 
glos»-lilowing, upholstery, &c., — as indeed is Ukewite tne other 
art <if the arranEemcnl of colour. 

In thin plaoe, Mr. Fcrpuoun ailvocutM the reetonitioit of 
in sculpture; and, as we think, with great prupricty. Nogoodj 
was used against its application in (lilwun's rtatue of the Queen, 
and those who did nut jircteiul to be cloMiciata, were pleaMd 
with it. 

I'nder thl« head, as a useful art, the writer names only Optin; 
but wo think he should have addtd TelegraphiiiK, unlenH he eun- 
xidrrs it a phonetic nrt. and pi'rhnps lUumlnatiun, or Uiu prepara- 
tion of iiriilicinl light.H. The iircparatiou of coloured lights aaJ 
dreworbs are Cne urts. producing good acenio rtTects. Teeting 
bodies by pulariscJ light may oomn in here aa a useful art. 

U'hilc upon the xubjeirt uf illuminHtion, we may ob*«rvo tfaat 
the M'ienne of it ia in a very low state; fur the ciidcavnura of in- 
lentun have been — rntlirr to produce a vutMt.-Mice fur light, tlua 
to produce the greato^ l>gi>t- Tlie ijtiButity of light seen bai no 
reliitiun tv the ipiiinlity of light existing in the siibstauce, and 
which may lie ohtiiiiied: nor have (|uniitity and intensity any 
cnrreiutiun. Light is muxtly alteuduiil on the vperatioos of elc^ 
triciiy, but in m luw n ntntc thut it la not ulwa^-aobservkbU bf oor 
organs, but can only be seen by incrcoaing its intensity, or by 
forming new oombiaatioDB with it. lndeca,no oontaderation tiM 
been bestowed on the media by which it can best be manifested. 
Light is light, and air in air, and it is supposed that light tai 
Niinml cnnnnt exist independently of the la"> which ore usually 
cuHHidered as regulating the »tmo«phere and our orgniis. It il^ 
however, easy to cunoeive, and perhap* to prove, that the gMlii 
of London might be dvuMed ur laultiplied in intcnaty, witbu 
reiiuiringany increuae of materiHl. 

The oenite of Ucaring comes next, and the arts which beloilf I 
It, viiich Mr. Ferguwun puts down ■» neglected, Uiough he nam 
acoustics nnd muaic, nnd to which wo add ac»u»tic telegraphing. 

A great deal hii> been written on ncvustic*, a* on 0Ptic«, 4m1 
much mathematical learning expended; but thi«, as already bin ted. 
h»s been in one direction, and thereby bos tended to throw eo- 
quircn into a single, and in so far tbe wrong ^utb. It hjM bew 

Siiinte<l out in a late writing on this tubjoct in the Mtt^nief 
tagiunne (September, l^t^S), that the investigutiuii of the traas- 
tniaaion of tound in air, gives very little idea of its capabilities for 
transmission iu other media; and tlito ic applied to the convcyaoee 
of Miund to a divtance — holding forth that the voice and tone of ■ 
speaker may be communicaled from London to Liverpool, and 
perhaps further, by mechanical roMfurcea already exiotiiig. A dis- 
tinction ia there drawn between the proeeatea of generating, con- 
ducting, and dilTuuug sound, which may be very usefully apjtlied 
in the voQsideration of the adaptation of light to purposes m Uhl- 
miualioD. 
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Mr. FerinaMMn,l>Frurc ilMmiMing niiiMc, kiik^mIm tliat with the 
rcioiircMof phonetic nrt, h ha> i^npabilities nut yet lirouicltt out 
in aiodern time*: atul thnt tlic sublimor pBs«a)i:ps of ithitksjNmrc ind 
UtUon may be niiidr to rpreivp n lii^lier I'xprrwlnn, liy bciiiK nunK 
in recitutivr, hy imc nr OKirv voire*. In tluH uukc, Imwever, hv 
oaumAaa nmaic iihuiild be mibordinutv, Kiid not as in the upurn 
or «r>torio. prrpundrrAnt. 

The Ki^tli Swtion is for the ?li.)nctic Art*. Tlie introiludioii 
lo lllis, howirver, eJin'ri niiii-.h hia> infiiniiiiciiin, and much less acvu- 
WCjr tiian wc h*vc found in other pnrU of the work. In tlii» 
intrvduotivn, he lr»rc« thp mcniDt sdcptrd for tpvin^; wider ex- 
preMioa to words by hi«r<>^)yphii'K mid ali'hubctic uhaructern, doMtii 
to tl)« priatiiiK pn-ns und nletrtrii: ttflcK-ruph. lie indulged, too, in 
tha bopv nud belief, for M'liich w hflvc nlrcndy ^ii'cn ii>Muniiicv, 
thnt other tvvU and cusinvii will be invented, by H-bich the nntiiral 
lioveni of mail's vmcc may bv extended aa inucli ur niort* tliHii the 
p0*«f« uf liib niusden have bi'On; and, he «ny^ not niily in loiid- 
MM, ao aa to be heard almost iiistHiitdiicvudy nt the furthet 
Mroer vf tht^ otili. but in durability, m> as to last loiif.'vr than the 
pymmtds of KKypt. 

Mr. Fefjfiiswri («.»y», Irt those who ileny the proirtc" and dcapnir 
af the perfcL'tibility of mankind, b'lik attentively iiL the tvo in- 
rntlonf of the nieam-inijnne and ele<!tric tele^nph. "Ib it 
nnthingf," aay* )io, ^nithin the Inttl bundreji year*, tn have gained 
for man thp hundred nnn« of I.triareii*, and the acven-leo^o hoot* 
of the nnrMry tale, and to ennbte hini to make bin apccch known 
10 any humiiit bein^ on the face of the earth, not only now, but 
fldwifif to nil after nf^a}" 

The >inth Senion takes up tho auhjeft aF Potitie Arta, but we 
da not intend to enter upon it lure; and the more iu, &» ron- 
nderiflfr that Mr. FerKU'*'>n is weaker here in currying out his own 
tiriacilMea, nc should be led into lunger explaimtioiis thun is 
JiMtifiMi by tba apaou at our c^nnnuud. 

(Tu It coniimuti.j 



of »omf Rtrrnl Imirrmnnent* in thr SiiHtrm of T^ivUjnt'wg 
At GanfM hy Iran Slivitt't'tatirU. By Alokut ItoniNsui.v, Ch. 
Londnn : Wealc, lB4(!i. 

Mliat thia buok it, is an account bv .Mr. Albert Kobinaon of th« 
rteantbuntn built for Uie Uan^cft by AleMrii. II. O. & A. Robin-ion, 
nt Millwnll. — a vfrv u[iproininin|[ announcement to muiiy, for it 
wtf ' ''i. Ill "I 1 iiji.-re proBpcctun or adverlineinent, Socli n 
Mil ' ■: uithin the viewo (y{ many Srmii, and in a 

Lgiti'iijlr iii'xit.' >.'( |>(i>,liin|i bu§ine<>>:; but there i>i, howeier, a 
^ibvr duty t>n thit part of those eni^a^^ed in a nrufeasioiial pursuit, 
ui4 Ibat u to ^'ive «ume nt'emint of the wurka they perform. A 
■an who maliea a coat after the r«e»iv«d fniiliion would ii>i>t bu 
ihaAlcail if be publialied its cut ; even In tba caxe of a new piileliit, 
W wQulil be exempt from any pufcUo uoiinnnication : hut men wJm 
xn eBftaf^ in more hberal purauita, u they have Inrfrely beiielit- 
ted by the difhtsion of information, «r« eapfeted to ronlribule to 
It in their turn. Thia duty, then, constitute* a valuable privilege, 
a CMnpIlance with which ia nei'erlbele49 ton often ne^lerled from 
■elf-intpreote*) motives. Tbofie, linwevwr, nFm lime *boM u a bi'tter 
ftrUag. hare had no reiiKon lo ri'itret th<>ir exertmnH, wbJle Ibey 
lave ^try itaefully mntribiiled tis the aiiNiils of ensiueering litera- 
lure. The compiler and tlie «eientilic hisloriiui may at aoine time 
«Bd»nake the tailt, but no one eua <m> well devcTilie ii work an 
Umms wliu hare Iwvu actively engaged in ilt execution ; and a 
Anrt paniihlet, or even a few linea, from them ii worth the big 
ndume of strani^ra. Many valuable contrihiitioni will »ii)n[eit 
tlteoiwivrB to our reader^, and wp nhall only name a few of those 
■hirli firrtucrur to iik, at Itennle'* Breakwater, Mr, Edwin t'lnrke's 
■corant of the Tubular Itt-idite. Mr. Alan ^tevenvonV Skerryvurv 
Li|blbause, the ncrount of the Thnmvit Tiicinel, mid Mr. Aloxiin- 
4fr Ctfinloii s Iron l.i^lithoii«i-i' ; tu »iiy noiliitij; of SmeAtun'a Ed- 
ifatitiir LtKbilHxiMe and Itani^ule Harbour, und Watt'n dircctiuii* 
wr yiiltin^ lip Steam Engines. 

A man who piiblishe* audi a work, doea not only a aervice to 
landf, but io deitrrvinit of thanka fur the aervicc he renders his 
■ndajon. and we Mhall always welcume even the sliirhtrxt attempt 
niMa wny. Mi. Albert HobinKon hiut. Imwerer, produced a very 
MbAJ bMik. ill whii'b he biu J{llnl:^ to ;<>i)iiie exif^iAe, and has aUown 
mmeh rare, in onler lo Kite every infununtlon vn the suhjcet. U'r 
im OBt tliink this liberality niii>plarrd on niiy ucvaciun, for wbateier 
a&nmation mny be. Ktveti to ctlii'm, the Hui;uenBful eampJction of «ii 
— Jfftakinjc >> always a guaroutee and an advuntagc to the tir»t 
jnmuiierm ; and tho H«a«. Auliiuaon and RuMell aru much luoro 



likely to got furtlier onlera fur India, Ruacin, and the \t'i»t Indies, 
thtin they are to awnkrn rival* Still, there in everytliinif that thi 
iiianiifaelnrer, the projriitor, or the Htudenl require*, to give a de' 
tailed Hiiil aciTumCu vi(>'.t of thi.^ uliiile uridertiikiii^;, the drawii 
and trit being fully miHiciotit foj- all purpotcx. _ 

Tliu cin.'umttai)ce» wbidi led Mr. Albert Robinson to thh un^ 
ilertukiiiK ace stated hy bim»elf. He had biul Dome experience on 
the great rivera uf America, aiid hviiiM tnl inl'i ri(ininuni»tioii 
with capiLalift* here on the mod* of iniproviiij; the ateam navtgri 
tion of India, heproi»ededth«rc in 181,1, and surveyed the (Jan^ea 
from .Mlahnbad to C'ldculta. The reault wa* the formation of tho 
tiun^'e* Stftum .Viiviitiitioti ('omiiHuy, ao'l the building; uf a fleet uf 
steamboats bv .MeWr^. II. O. Si A.'lwbiasoii. Thew) prucvedingi 
Mr. Atliort ftobinsun relate*. 

The (rnngpii U the nutiirftl rhannel for the eomnierce of northern 
India, but it i* diatingoioeJ by eueh naturil peuulinritiex that 
hitherto its resoureert h.ife nut bc«n adk^quitdy devol<>p«d. Mr. 
Kobinson thus deacrib«H it : — 

The country ihraugh which h flowi may be uid to be one immensii plslot 
llieioilof which cont.iiit a vcrv lir^e pnrliuii vt itud, tnd it o( covrw 
eui\y ictrd nn by running wNt«r«. Tho briJ which (h« n>or hH furiDsd for 
itirif in tnch k inil ii, at RilgttI de eipeetei. lortuiiui or d«Tioiu in Us 
ei>ur*e. sad of T«iy IrreifuUr hrcidlh anil depth: bein^ eonipoteil of luDM 
■inil.it It kppi in I'oniiint motion. *nd the cliBn([ei which occur in th* depth 
and Incalit; of Ihe chatincli lie inri-iiant. 1'lis hsnki too are mntinasllir 
undcrininS change lhrnu|[li the aeiiiia of llie wslcr uudci milling Ihrni al 
one |ilac<. Slid roniiiri^ Dcw baiiki tt iHOthcr. VUU ei thsllow* intL-MCne 
iritli clruji oarruw clidiiicU tliroiighoui the greater ftu% n-t iti cuurtf ; and 
whtn th« river ii Iaw, uutW tltaMow thaniids »r run< are formed tliriiu([h or 
acrou the flat* or tanri-liari ; artd in one of (hoc ihaiiatl* frrcjUL'nil} it lo 
hi; found the only (laimgic fur Iha i>ivI|IIiod. Th^ wlilib of llis rivtr Is so 
variou) ihit ii li impomhI« to give inor* ihsn an idea of it. When low, ii 
it fioiD S uiile lo 1 1 mile ; wlioii hi^li, from 1 tii 3 uiilei. and id lume plares 
It exlri.iiiio^i^r 30 ui 3U niilei of Ihn Hsl country. Th« ilrplli. when high, 
ii in the channrU hctwctin .15 snd 75 fcrl | aiiil when Inw, hciwtrn 3| and 
10 fcol. The pei|>cndi(MUr riie of water lo Ihe wet iraiuti al Jriliojiiict it 
ahoul 32 fuel. 1 he Hh>ug(Ut(«c, though ealUd d, ri^rr, i* a aul* liianiifl 
or mouth of ih« Ctni^rs. and through ivldeh the navi^alknii it pcr(oro>ed 
in the liij^h-water teaiuii i the wiillli rariea from a furlong to a qtlmler 
of a niil«. tnd during the navigable teaton Ihe Icail depth it from 'i Irtt 
to 22 fcrt. F<jr itmic months of Hip jrar it it not navigahJr for large 
icttrli. The lliiofhly. wliKb l> a coiitiiiuation of the Bbaufratue, and 
llifuu||li which (lie iiaviitatiuu it couCiiiUBd tu CaleuttSi allbougb tnanibUug 
in ilt grntial f«ati"<« the grrsl (^itigci, if Ibm iiregular and of naaier navi- 
gation [ ila dcplh 1> generally gipatct than the Gangfi, and the width of Ihe 
chaiir.cl ii aaiiilainory : si Calcutta, where it la a lidal river, it i> nearly aa 
wido aa Ihe ThiiDPi al Gravcipnil. The Sonilriliiindt. Chiaugh «hti;h Ilia 
navijatioi) to Calciiiis hat to pau in the liiw. water iraion, are, In (ad, amall 
muuthiof the Uaiigvi, tluwiiig to the tea llicouKh a driu of Giic lanity 
alluvial ileiniail. co^erfil aith a raiib vf|iFtatiun sad Jan|;lr. Thnir cbanaela 
sn very nuiunoui, niiil rtlivulatc with ta<h other iu the nioit oniraoFdiiiary 
manner, like a la>>yriiiih. Their wirlth vatita Irecn only 50 led Iu | luilR, 
And beiau wiiliiu llir li>U] action, thair de|itli m much Ihe tan in alall t*ainna 
of thn tear ; ai-d at Inw water i* priha>>ly not leit Iu *.lic ehanatla oird *-y 
veuelt 1 tixn i feel i thai' ehinf pecnhtnty it ttitii ettrenie erookcdnna and 
abarp bend I. 

In the biw-water aeasnn, the length of the navigation bptween 
Allaliikliad and C'nlcuttn \* 1.147 miles ; la tlie bigh-waier acason, 
THi mileH: oither length far lH>y»nd our Kitgii^h experienee in 
rirer iiiivigation, but fainiliar lo our hretlircn beyond the Atlantii'. 
wboxe nystem, as developed on tJie .Miasinaippi, Mr. Rabinum baa 
upiilied to the t.tsngei>. 

I'tiii riiie iif steam navigation un thn (.ianges is tbua tttated :— 

Undar llisadniiniilialiuii ul J>jid VVltliam llciiliiii'h, in Itt.U, (he aIMm 
Iraflio of iba ri*ar wai graaiiy derobijxd hy 1)te e'taMiihmeirt of a rrgular 
line of aiesotara for the cuiivtyaui-e uf govcriituetil tlorei, lruO|)i. |>a>ariigera, 
and nierchandne- Hut alihoii;li llie (lonriiiuent of iiidia ibut IfiI Uie way, 
it wat undcfitood that it wai nut LBtnided to diicourage or rointi ixitaie 
ealcrpriac. 

Fsituriaicly for the advent of tieani navigation In India, eeo/ had ihea 
beta diicu*ai*d in tcvmil |>lai:eti and at Uurdwaa, QS luilir* limo Cah^utta, 
minet had been 0|>ctied anil wurLid. I'Iim coal i,, huweicr. out au p'oi aa 
liritiih coal, the Bstiiaatiiiu tieiii| (hat it ii onl;! equal to 7:> )jci cuaU of 
Ncwonallr ei>al ; but it u hi;jldy prutiatile tiini as thi: jiila ate itiitpeiiod lliv 
quality mil imprnva. The Hurddan coal it uow tirou^hl iii Uakuita liy the 
Uaiuouitia iiier, at a eoti uf 'JU<. pe' ton, and to otlicr placet un tin; river al 
pncea vsiyiag liorn IHa. lo iit. pet ion. The price u( EiigLiah cuala al Cat- 
CHIla iafroni 30s. to 33a. pti tun. 

The lyittm iif tlcaiu na>i|iaiioa ioltodaeed hy llie Indian goveroieDl, and 
which it continued t.i Ihe |ircai^u( lime, u llial uf plncing th( ((oodt ur paa- 
tenprri tn loiall te|)iiiato veiarln. and the tll■alll■el>gln^ and viialt in anulher, 
which loit or lowt Ihe cargu-bost oi |iatiengei-hitat, «i llie rata may bt. 
The tlvmeri ur * a lea in ■ I up ' at e (encrall]' oi iron, and ahoui 12U feet lon|, 
ad tecl b ic atlUi 1 bcaui, d (eel dixp, aud diaw, nbsii lolly losIoI, fiuat 
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3 10 4 fcrt «>trr. The tnidnta ire of from 40ta M nomlnil hnne potirt. 
•od at eicrllrnt wotlaiktithlp. The tleanen wc la fact limilnr lo nhai 
wao flMtl vn Ills Tbamn • few y«*n afro, diiIj iballuwcr. snd of fitltct 
fcvlld. Th« t««t«l in irbkfa the pwicngcn ar< pitotd ii tcmnl ao 'ocmi- 
■MiaftM-(4dr.' Ii ii of licnilii ditseBiioBs <iith lb« il«*in-(i)g. and >■ Bilt<l 
*p With fMMnfttt' cthxiit, and a 'eud&f' albwarlihipi dtndiiij; iheiti ; it 
eanfM ant; puirnetn and *|iFciP, and Ughi parkaftea >nd parrH*. llie 
frrlgh^boal or ^f ' It alio ol ihe uiua dlin^niiOBi >» tb« «iratn-iug. tic 
130 fM long and >2 TmI bnin, ind dravi wiien lotiird about 3 li-M: II 
liaa tslilni (or ihe captain anit tbip'i oITimti onlj, anil labra tin pntarnjim. 

One oivljr o( Uttte tmmIi ii tu^gcil or dnwn b; the alramtr at a iim*. >e 
ihM Ibe ftdgbt iDd Ibc puiengen >ie ncm coDirrrtl t«g«thmr lijr Itie tine 
atcaiact. 

Tlic twin T«aMla kro linked l<i each oiLtr at the bow* and iletn b; a flat 
baam »( wobd, nfaicli act* ■> s hinge, anil letna abo the purpeac of a plank 
for the CTVW to paaa frooi oneTeurl l« the olhet. 

Like Uie naiiv« bo«ii, tteanrra are ol>Ii]tfd ta Uvp ninnlas dailng tb« 
dark of niaht. la the drjr waion. ihii ainrac* paaup up !• tweniy-frtur 
dari, tod dvKn fifiern dajrt. In Ihe nia*. Ibe aierape pnuge up ii inenij 
da^t, and dona ciglil daji. The nuniber of vujage* midu annually li; 
eacb (Manier ia ntailji lii. In \M4, there were letea gotcroinrni al«amrn. 
«ilh tbeir Bocampanjnng rettrli, all af which «cre kept in activity. Tint 
Dunliet baa tince been tncitatcd bj li>e aiore, aiMciall} sdajiloit fur tioop*. 

Be-tiden thue boikti ar« Ibmttf or aiiAtlicr |irivat«> comiwmj' : — 
The igiiatloti of tbe qurativn about Ihe tanic ilnie b; olLtr parlin had 
Uieea^l of ilfaftiKg Ihr atlrniioo of mutt of ibe Calciiita mcrcbaots ii) 
lh« auliltM. icha |nt ii[i antilh^r ttf-aictMal conit<an,v, iKiieif • rapiial, and 
mdercd Iheir tieaitien (mm j^tidon. Il vai namrd lh« Cntnitl UtanH 
Strtm Savigatiam Compnf. and i* pertVrtlj diflinct Un\a Um aitcicmlvn 
whoae iieamcn (onn the atih)(et of ihli paptr. Tliit tnnipani'i iKramt^it 
art iipan tbe iiift tjtitm, but dllTtT from iboie uf ihr nmeirmietit in liping 
dT |te«t«r poTtTi and being inicnilrd to tug or tow rra imall car^fi-Tnirli 
M ODOti Ibc puscnger tabiui being on board the itranirr. The naiiira of 
tboM whifli bare W«n put on the lin« ire, ibt Sir Hrrberl MtddtKk, Ihe 
Ctmtrat MeLtod, and the Sir Friltriti CWnr; the ■ri?>nd of Ihrte wa«, 
honever. nnforlunatflf Init in lb* llooghlj, and lh« eompanj have reitentli 
purrhated Ihn Attain Tea Compiiny'i aieamrr. Juam. 

Mr, ItiibiDKon's Byatem t« diiitiii^ifttiril fruin Uiexe hy uauig onl}- 
oat vewel Tur Htranicr. puMenger*, and cnriio. 

Ika hull belowth* ntiin deck ia apjiritpriated to cargo, Kith tb* eiceplion 
of lk« ipare oCL'U|>ird bi the hnilrn, and the candtn>«ts and *ir-|>uiup* of 
th« oifinta. The niiin il^i-k projecia uTer ilie aidrt all round, tajirring in at 
Ihe bowa. Amnlng 'guaidi' nliirh increate the mora oa deck. The engine 
CfMiUlm he bontoiiiallji on the main drtk. The aaloon and cabin* arv alto 
placed upon it, 'futward'nf the cnftnca ami huilera. Oter Ihe caliiiti. and 
extending otarlT la the tiern. i* a )igbi iirumcnadc deth, and tb« part of it 
or cabin paitenjiPiii (■ covci«d br an air^ing. 

TTie frame acd ilnk branii and paddlc-lioi framea ate of iron, and Ihe 
atiel) (i( imn filaiit. The nuin d«rk it u( «0"d. Tlie csUiu and thf pro- 
nenlrie rieoh uier are cnlirely n( nnnd. Tlie length ii, at toatt ualcr-line, 
m feet. The Ittani nr brradili nf hull It S8 feet, Tlift Mtreme breadth 
oaer paddle* 1*46(1 9 in. Ibe depth of iion bull it 10(1 3in. atibeaa- 
glacrooin ; and itie rvii of iliebull.7 ft. 9 in. 

Th« boilom or IIodi i> nrailr flat, riiing on rich lide onljr iuRldeni lo 
Ibrow Ibe biige-xaier U>«aidi'ibc Ircl. The bowiaip (ult. Kut with a good 
and (ne entranre. The ■(«ii> ii a* full at wat ccn>ideicd adoiiiaihle, and it 
In clvaracier with Ibe b<m«. Tlw tonnage of (be bull, cacluaiic of cabiut 
add upp<r deck, buildert' meainrtaioni, i> 4C0 Ivi't. 

The cngii.t* art tnedium.preaiiirr ronrianiing, nnroMieried, and of the 
DOnilnai p<j«er o( 120hvr*e*. The r^lindi-rt ii* two in numticr ai>d are 
hoiixuntal, ait of 30 inchei dianxier. anil Ihe tlfuke ii 7 frrl. Ihe bnlcri 
auppl; ateain of an Haiitciiy at mib. pttuuie [ler ineh abutf the almn- 
aphere. TIic tteani it woikcd npanaiTclf. The apctd of ihe piaton i* Z8U 
f«el ptr tdiniilc. Eatli rnfiini; baa a iLr)iar«l« rondcDtEr of large tiK.atid an 
■it-pump workrd hjr a btrll-aank loolivn taken from (be crutt-bcad : llirj 
■re placed upon the floor of tl»c »«*iel midf t ili« cjlindrti. The dtamcicr of 
air-pump it 2 (I. 4 in. and the iitoke 2 ft. 6 in. The lacitum Itpl uji in 
roodeQwr, wilh watrr nf the Idrpertlure of 80", is 38 inrh»t on the haro- 
melrr. The nran rfftctire prrnurt upon each square Inch of the pi«l«n 
renutviog from both the prciitirc of tlie eieaiu and the tacuuni U. when Ihe 
■team ia rot off al two-thirdt ihe itroke. 27 inchra per indicaiur. 

Tilt builert, foar in nnniljci, are tingle. ttcncd ana lubular. TheciUimal 
Ibell of each if ettr*td at the (ite-buKs, and iilindriral al ihe lubea. Tho 
gralti or far&aeta are ulaplt^I for tiihrr wood w inferior cual. 

The power of Ika en{ine it made trailaU* (at havling off tbe ilemner 
when the grcundi upon tha tind.hinki or altoali by the verf limple cou- 
tilTanc* of a *«b«lp' barrti, timllar lo tlial of the wiiidlaiB, aeeurcljr put 
upon ibe main crank-ahafi of the engine. Kliere il ciouei ili* deck. The 
chain cable, nhich ii rniitiecica ai one end to the anrhor. laid out tiernwaid 
or abaft, it b; the oUier end wound round ihc wi>ctp barrel ; Ihe engine ii 
then tiaited, and cierli guch a p'odigiout foice that ihc vturl ia apccdiljt 
drawn off ihe land.banli a»d afloat again. 

The Keighl of Ihn vntrl and pa-Jdle-bwirt bti brtn tUIrd to W 14! i^ii* 
—the engisei, builrra, and propelling iuailiia«fr tbd rngine-bDartn, lOG 



(poa^and iha cabina and upper deck, 12 tent.— leaking ■ lolal of VA toaa. 
la addition llicre la lo ha taken into calculalion thewalrt in botleri.Ul ton>; 
fuel (or IS hourt' ittaming. lU ton*: lunittm, (unitturr, tloret. tte-, Illoat, 
making Ihe "arling urlglil Miii (uni. Ibit welgbl neiuirea an equal Am. 
pUneiiienl. and ■bicli it obUined 1i<r an ituBiciaioo uf Ihe bull lo 2 lu 10^ 
All aboie Ihli wilJ be Ihn cnnjing power lor caigo. Thus ■! 3iL fern, tto 
Carrie* Hi lona : at 4 feet. 1 1? Iiii» i ami at ( (I, i ls„ 21,^ iom dead utagbl 
of Mtga. The carriiiig pu*>cr (vr ear|;o ii of count dinnaiilied br iuepaa- 
■eager carrying accoininodation to ihe eitloni vf ike weight of lite talta 
and itoret, ihowo tbutc (a b« 37 tuoa i ai.d miihuut lh«e lli« weeU^g 
draogbl «( tlia aleonicr would be cnljr a fiaetioa aliuve 2 It. * in. 

Tli« difliculty of Keltliiy Uie vewela uut tu Indii trwt tbu* 
ti'i^ : — 

The iron veltcl ■nd the cnginei, which together form one of ihete 
en, are Iwth dcaignoil in all tlir.ie delaiU by the lame brm, who. beiag turn 
iliip-UiiildeiB at well at eiiRincrt. wc(« eualiled to produce a DOaibllKiwa id 
the nature deicribed. Uach (•siel and pili of engine* weie COBatnctnl 
tlmullsneouU]! at their eilalditbiucoli and when coiDpleled,Uiec*gi«e**en 
fltud on board the venel un Ihe ituckai eieiylhing waa |iut ia plaeoi awl 
iht cnginea worlcd, lo make tur* that lliere woidd be nothing l« tt w4v M 
tbem thread. 'Jhu paria of the engiii^ct where they were joined lo eitfc 
other and to Ihe iron irtiel weia then marked, ttkenatunder, abd ptckaduy 
(or the TOftge. Tlte Mliole work of ili< *rtttl wai ibcn (latBted w lU 
initdafour dilferenl cuiunn. taebituailer being ofuue enloui: and tite pUln 
ofthe tl'ell and ihr nb».ai wril aa evrry piece, wrin niaikod wiih paiM.lad 
■tanprd "nb leiicrt aid ttinnbrrt, to faciliiute and Jutuic the corrrcl pttUlag 
togclhct in India. The vcatci wai then taken in pievc*, and tlie «lHiie ctR- 
fully thipped and ituwed on bvard a ibip of the ordinary tile, boiMit let 
Calintla, Aecompaniing the parts «ut icnl accHratc drawioga of ibc Mhok. 
axd u model o( the vctiel, piuiitcd atid marked eiaciij tUa tha oogintl 
Upun arrieal, after only a lour moniha' rnyagc, the pant were UixUd ai Ibi 
eilahliahnicnt of the Uauget Mediii Navijiaiiiiii C ampin j. near CaiCuita.UM 
iinti tcuel put toj^tther lu a d.t; datk. dcekfd and fluatcd uut. Tha <t«t 
wit perlofitied cl'icdy hj native uieclijiiiiri, umlri the lupriinUtndcnct of 
tlio writer; and the Otat iieamcr nt* put liiprihri in only mue wcrbi ftoa 
tho day uf landing, Ihr eiigiiici nerc then bittJ in, aud the lalriut pat a^, 
vf te«k *o<id, IV the *v>kii>g draiaiogi. T'lO vhulu wai ouu>plriely h»i>4i-l 
■I'd the ttcaiuir titled out and tiaiirJ on the inial tti^ lu • lilUa iu.>rc thaa 
fuur munilia. 

The tucc«Ma of iht*if >trainprti in cunijilme, aud Otc river paoa^ 
liiH bvFti bJrcudy Kreully r0iluc«d, — in one raNv to tii'v luyv, at 
n^aiuiit tli« elt>Ten Hiid thJrlviMi dnyi of llie iiUier NUautrn. 
The fallowing in thv preKetit ittuti^ of iho ptiK-rjirlML: — 
Tbt new atrtmci* [lUt uiian the Oangea up lu the prcacui tisw ooBtuI ti 

Two uf I'iU huKc power each (or pattenge. • and ca'gO) 

One of HO ditto (or ciikd only. 

Two o( 250 diiio nttfb (or largiioniy. 
In all. five iieamert, a^jfregaling 8i^U-hiir>e pimer. Ilieirmtl ii niB*l« np nt 
— Ut, the puce uf the <r»<'l> and eiiginet m Lnndon ;— 'Jiidtj, the exptWM 
of tiiiiipuriKi'gtlicitilnparia iiid placet I o Caliuiia;— and 3faiy, tke cuaige* 
ol ic-cunatruciing m India. 

Ifaitig to the c<iuttruclora in tymdon baving kept in ticw in tlieir i 
of the engine! and boilcra, that tlie parta wnc itijuiied to be adapted 
aAi/inen/, — tu I lie prr]>atali<iii* iiiailc li} llicui lor loiilitatilig (its liutineat W 
putting together Ihc jiaili ahruad, — ainl to eouhoti.ical and ai-liv6 t(ic4i«nt 
in raeouitng Ilx- wmk lii tmlu, — ilie total coit ul the wiiote live auaiuwi 
cuuipUitd aud ilarted on the (iangei, eii'luiiie nt i^ere lioilrii. Ac,, and at 
itiicnat upon the capital ttn|il(>>(-it jiriiii itiihsticaniert coming iiiia utiriif, 
doct not cxcrcd the turn of :ib,OftU(.. vhich ia oiadc up ibua; 

Sieam-euginea (dHU.Uorta pAwer) „ .. XtlJtOO 

Vetaola. cabiDi, Ac ^U.btKi 



Coil in f«DdM 
Traniporlatiou lo India 
Kc-GuuiKuctlou and L'liuipmcot 



8l.4Ufi 
11.199 



CotI antheCangc* .. £00^60 

Tu whicli pcrliup* thould be added iiiterett fat an a rer age period oftlgMtM 
rijunlb* upou a put ol the auni, aay upou ili.UUUf., at 7| per ctnt. per ■•• 
num. G.lhiJ. Thia would make up a luru i>( Wt.lMt. No preliioiiMty ca- 
penteaor rhargrt (or the 'Direction' •< ere incurred. Be it o[.ter>od Ihit U 
no mere 'eiiimate,' but the actual coit of thn ihing dine. They onlji wbe 
have ctirrirJ enl a aiindat operation rnnnfcted with ■ loielgn ouuotry Ma 
gifat distance, can cofrectiy oiidnBtiBii'! Ihe dilTpirnce. 

The Item of fael li at preterit a heiiy one (alioui iML ea'cli voyage of tba 
Palna) : there la. Loweier, little duubl that in tnoltier year or two coala Will 
lie deliteied en board at a lower price. The cott of the pettooal eslabliah- 
lueiit of each tieacner ia, cteii at iti prescni high aiuuuol (shout IVU, Mck 
toyagt of the fatna^, a.Qch Icn than the stcaoier* on the tug ajstein. 

Aa nn appropriate ftniah to thin cx[i()utiun of the tiuHtion, tra 
Rhiill give Mr. Itobinaun'a viewa uii ih* improveineDt «I the Wirw 
fluiiijEn. 

It has been ab end; iiaied ibat the bid ef Ibe liter Js Goaip«*e<I ei auJ i 
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th* f iCffMinni (if irhirh >h/r» iri> t Tftr) An nM tff-rfl IV (jncitlni, bi'Pkini 
iWtb it atMnilNnra nf rl<>plh «<er Ibe Kirrl pari* of ilt bn\. Thlt »»ttij 
f'trnalMa. nhich li Eh» eanie nf ih' i>«il nf (hn f>xln>nnn ihallovn***, ifoiitl 
fMilitln for rrrardymB it : inil l)tn i)'*[i*iiln|i nf Ihn rhannfl iih*ra iMivt- 
Mry, viUottl permancat la rniilT rnninrtrinr vnrkt. H ■ iMk which the 
■qlbor bdiern M be p<^f«rilr ytciiriMc All ilial ii "inlnl it, n aiil the 
•'•w ("M ccruin ponrri t\( Siil>ir<r hv tbe •pplii'iiion of sriiiHilSc »kUl tin) 
tii»r(iail rip>n*nc>>, r«inbin«tl wilS lh« cht»p lnhnin nniJ th« tinipl* ' iii»»'n 
ftnd ■pfktUn'Tt' ltr«i<lf ID FxiitrnM in India, ami irilK, in loiii* pUoM. Ih» 
■iMfn-#rBi»r ipfiliMl ta ntHiinur; sllntL [n itnnnr |>U^( Iht inpratament* 
nii^ht Iw *ir**'Lfd in ■ im(tl« triuin. whiitt in ftthffr MMt yetrtof itMi!;' 
pTHveniw* in Ihe nvorwir* meaiiiip* would hr rpqutrnl : anil ri^n ohen 
tt* dftTpralME i« ■rrnniiiriihrd. ihe •imi' m>*iiiri>i mcit Iii? en n tinned in t 
letaer ^prc, in anW tn ■rrnrr wlml <n«T hnvr lirrii Kaiiinl. 

Tbt prinripliv upon which Ihet* licw* «ri- Vavi]. »r^.— l-l. tlmt llie w»l<W 
<■' lh« OMfMkoMfln auip'Tiliiin the line Miiil wit.li whkll i'. fnimt lh« »\t*\- 

Uw«. ih* htn, kmI III* baoli*. 3n<l, lliat jnit in iti« mi-Minr tNt ttin wairr 
M krpl in (jrililian (whelher tra th* mlursl aclinn of ll>e riirrnil "t dISm 
)■<*>•*> (>ill i( holil mnre or tnt nf thU 6m vind in tB»pi>n<1n|i, Srd, (liat 
wh^rcterer th« af^iuiinn *tc»#>4i • cftai* rlcr^M at axT tvnU lhrn> ihn 
wMer it deeprnint; mil whrrFrer ■! any tpnl i( ii minua tlii* drgTee nf iiii> 
t«;Joai tbCTC the watrr it ilioalini:. Tliii ii apilv iUuttralrrl hy » irirciini. 
»•••«« of camiiinn ocr-unCTici! lo ibr new ilPtmfrt, From the BtMl Irnjtth 
of nna of llitiF iFtH-li, when jl trU atfouiiil uimti ■ klull'iw in in oMiqne 
pxnitiaa with rriTwrt lo ihe <li<f«inn of tlif eiirtrnt. iIib wafr on tlw ti<le 
• h«« the vclocilj' i» iftfi*3Hi>l hy the oNl'in'lion nf the r<Md 'wmmet in a 
lilUa lima derpft, ami a channel i* fnwmrd whirh ftenerallr'ni^'l'* hi!r tn li* 
fM MT; anil nn the nllief. or lee tiilr. where the velnrtiv nf the eurrenl it 
^^rfnitlivd. It ihnali ap an Ihat In a few hiiitrn (nhnntil the t*hi>I remain faat 

) N laad-lMnlc make* iti ipprarance abQt« the lurfan of lt)« wattr. 

hith niie iiMf )uiDp onl. 
It an nanpk nf «hat wa* done hr Terr itnall nit«n>. in an liMtanre 
Ilt«l c«iM within the anthnr'i knnslnlir, will arrTC to thaw more drfintlrU 
■ hat nngkt >* Jnnr to linproTf th« n«»i|[a('*ii by a'lequate mcMtifci. In 
■ha wnnih of Ainrit (ih* wnoi part nf (hp tlrr ••■(miii) in IK4'. al t pla'« a 
(■■ nitn aho*» [lenaira, the oaier h»l gradutlly ahallownl fo 2 ft. C in. 
Upnn ihii thoat several «f Il>e gov^niniFnt aiearorr*. at well ti the new 
air«ni«r finwrra. iluek fut, and nirt wilh mnch dvUntinn >hrfora ■rtliiic 
nter. Brint near n intliiary araiinn. the nltiffr in mmmanil of ii look (treat 
intrml Id the prtirredinin iif renini olT the Unarm: ^nt\ afler )he had 
paatcd down, he In the mntl spirilrj manner Cai^tini! upnn iht wiiler'i itia- 
Keitinit, that anine pond rrauH tnigbt tc prnduccil hy manml inte'pitilion). 
MlleciHl a mniber of natue*. wlmm he dlrrctsd aa akiiriillj tn dixiirh the 
aaail at the b'.tioin of ihn waver wilh pnintei) pnira nr harnhnm, lh*t. In a 
few iUta, tn much ot tha aanil had hren Mrried away hy the eurrent, that a 
rhannel ibranah Ihn (Ag«/ nf 4| frtl ili'ep, and aiii|i1y ni'ilt enniKh far a 
ttranitr, wat tliu* foiniNl. Ttiii channel llien remaineil nprn rltiiing the 
trtt of llie 1I17 Ka»un, anil the itettnrn putad throtigh it wiiliout once 



^ TVmfiae rm Putlif SlaugU^r-UmiK^. Br RMttlAKI) B. GsAKT- 
BAM, C.E., M. Innt.C.E. Lnndon; Wwle, 1848. 

While olhvr rii«riT>F«>r>< Ji»vf devoted IhcmselvpB In sfrera! 
Innrbea of uiiiliiry i!n]ir»vrfiici)t, lu thp nrwrr cyiitrni »nA tht< 
ntPliljr tif wa(«r, Mr. GnnUiun liw rrrjr uwfullj tiilct>n ii|> the 
ma^9et nf stiiu^ht«r-hoii>ea, bndng bin «<>rlc pHnoipnlly on the 
aperatiddiiiir tlie P.iriniun nbnttniric Tliiiiii.nf^cw'm^. ^miliar In 
our readera, h»\\ntt \ttvn w) oft«ii jmbliahcil; btil it w mi far In mi 
iiri)CiiiHl form, that Air. 'irniitliani lina mnde ]>eniona1 ohHervntloii of 
the rutalilUhmpiilii nt I'Hri". lie nlt;irkH the niiiiRiK'e uf Smlth- 
fielA, hut MJthoitt nilrorutiiii; tin* InIiiiKtiin r;itl1i''niiirkrt, whirh 
h»« txreii Iiilfly ojieiied with the view of mitipHliiifc the evil. 

It Ib difficult td kolpct nnythinff frntn aiirh n book whirh ia nnt 
trit«, but tbe whoJe aubjert ia af ini|>iir(iinre. Mr. Gniiithnm'!) 
pTkctiral rratarks oil llie l'r«D(h sy-item mn}' however be usefully 
rttemA U*. 

I c<ifl»i-ler that, haldUf ib« optninn* t An, 1 am hound at once (o rirpre- 

Cflte the attrinp' nf Itny priiat« company, fnrmrd nf pertpona whially atncon- 
■•et«d wrih ibe bniehert' trade, making it onnipulMry on the trade lo 
•laughter ea'ilr in abatioln remote frnm the great inaaaet of the pnpulatinn, 
■Bd llinac o»ly few in mmher. 

f nhjprt to It ujinn Ih* prlodple IhM nn tmite nitihl tn he Interfered with 
la ihia Client try any (■■''T i*^ connected with iliat Irtd'. and thai it ouiihi 
not to be cnnfin'd tn reilain locniitlea. and [ do not hclirrr thai the public 
•III ht belief aer<ed Ijj bci"ft mhjeel to iheootitrol nf an ind-Fpcndeni body; 
■I tbe aaiae time, if Ihe ttado will nnt or rannnt ten thai il ia inciimhenl 
VfC% Ihatn lo fncel the demandt of the limea, and enilvamur tliHmielve* In 
■iMla tfco liDiunra of lh« badly-mndueled alanghier-h-^uiea, aome «ne mud 
ttkl up iba ooattec, and they louti li« luhjeci la their rulei i but il oughi to 
ba Mame contlituteil hudy already in exitienre. 

It it prepntlrmtia to lake ihc Taria abattnirt aa a prrcrdcnl far the rie> 
canutaDces of London. In Pacti, aa J have cbewhcf c aiatcd, Ilic Dumber of 



hatcher* dot* not cicom) MD tn a pnpulalfon of pearly a mtllign | 04 tbft 
Frencb dilitna ore nni in Iha habit of coniunlng mrarlj tti* ^ Mn l ly f 
meal per bead ihai the Englisli >\>i\ wherrai in Lundsn alone, thera arm 
about 4,004 huirlirrt ill • pupulali'in of ahore tnn miiUon*, *o<l tba cnn- 
■umplion. probabl}^. faur limti gceal^r in pr[>pa(ti('n. And atltioiigh IbO 
A** ParitUn abartloira ma/ not at all tirnna Im oior-ernwdcd, piili«ulirl)r 
iiinie of ihcm, it fnrma na arfoment thai <\% at apien piirilic alaiifhtef- 
li'>u»ei, plmd round about ihii melropollf, will be lUlSL-ieiit. nor ihoi iho 
iltiUiicei at wbieh lliey wuuld probably be localeil proie ihe)trettnl p(ia»ibl« 
injury to Ibe trade and iacun'enienoe lo Ihe public. I'lifnrliinalety in lliii 
critiiiLry, particularly in Land 00, we haio no iiirant by which w«ian, wilh 
an; Mnfiitcncc a» to the car reel n cm, rti tin tie lh» aiaiiuolof lli« c-mtump- 
iin» •>r meat, but We ba>e been infnrinut hy a good aullioiily, that it nity 
he eohilttercd to h« iwaily d<)ubIo nf that lrhi«ti U lUnghlered in liond'Jn, 
I hate hefrir* alliadeif. al wiae len|lh, l« Ifce lawi and realricli'int tn whieli 
lh« butebera' Irade, in all iti Nranchci, ii m'lji^ied iii Francr: l>al that* 
•vsinm !• totally iiiaiipltcalile lo tin* iMuntir. Ihv aurTrlltinnr and coniml 
viitild nnt be an^miitcd in li«e,"^v(ry man baa ainaya been accuiloiucd ro 
ciiiiiluet hia own alT^ira in hia own way ; and an long ai lie iluea nol inter- 
frrr Ailb, or (iicjvdice, iho public welfare. 01 violate the lawt, h< ha* a pre' 
■i!>ibi!d right lo perfect freedom. In francc they hare bean tavifht to 
rniH-ci that kind of eontrol, ant only by habit eanftraad fnr a long period 
in llie (tenrti taTcmfncBl of lh« Rountrv, but in th« dsUllt of thair tradf , 
eier aiiiec (hat trnda uaiimcd any Importance In the internal economy of tbo 
counirj'. We cannot liHp feanug for the trade here, that ahould pulilio 
cnnipaniea, (I'M tieiog huicbn-t. cilabtitb pulilic tl*ttj:btei-htiiiiet, thai it will 
■ic rrduceit lery ncaily lo the lanir ataie a> the trade ia in Prance, anil that 
tif ili< matt diaagrrcablc dctcrlptiun — namely, of a power wbicii Will bava 
iinl:r iU own piiTttc cud* to gaiu. 



THE DISTANCE (IF THE SUN FROM THE EARTH 
DETERMINED LVDEPRNDKNTLY OK PARALLAX. 

(ReprintMl fmni Uio /^MtPiVA (.'Arunidlr, nf I)e<:cnib«Td3nl, I84i).) 

'/"u lite iliiliifintiticmnt nf tht Sintt»nth Cmtitiy. 

Okmi-ksiex — The iindcr-mcntionetl eiiimtiuu* ileinutiBtrBte aiid 
pnivc Iko di»tiinc« uf tliut Wautiftil Itiinidrtry the sun (iit(le|ieail-- 
etilly of piimlinx or trnusiturial piLCiwineiiii ), nnd wilL I hojHr, set 
nt tc»t 4ill mJBtriKt ii[»>n this ^anJ. ami nublime tjueatioii, which 
ha« t'li^ii^'i'ij the altvntion of oil lovers of aslronoai}'. ever since 
the ciiltivnlioii of M'ieiice be;[nn. The dnta which 1 cmploj' are 
the len^^hM of tbe npparent day uiid iiiifht uii th« loui;e»t and 
■liiirtrd duyii »f the yi-iar, tbe rndiiiD of the globe we iali;^it, juid 
the rcnod viiie of the <itili<]uity of the ecliptic, 

4«|r(«aTy)*(»-|-J'.r " (•-*>" 

Soeondt. 

{a - Ihe length of the day on Zlil Dec ■• biMSOOt 
6 - the length of itie day on 2Iti June — 86412-93 
• = the caith't <i(iiawrtal rtdiut - iMl A milet 

s - VDitcd «<!■< ii d«s. il win. 22-81 aec. - -0d2U&i2:ie 
fB ~ ll>« dmuni-e <il the oun 00 the lon^etl <U;, 
f " tUe diaunce of the aiio oi^lbe abortcti day. 

With thia data, and the knoirn fnct thJil the enrth move« nearly 
in itn elli|itirHi>) nrhit. [ deduce two i(i(k'[U!iidvHt vi|iin!ir>ns), and 
havhift thi* Kiune nuiiilH-r of unknown (|uaiilitieK, thnir re«|)i>cl)Vi) 
valueii are Iriiiy liniili^d to a kiiuwii, d<ilinite, and Miinractiiry rts- 
Hult. The nbiwlnu- vhIucm of the reiitiired iiunntiliefi, tvill nrove 
the niiw nrniracy of thp di»Unce (uhmined by a irnnHit of Vvnui { 
over tilt* sun's diac), but thejr will hIko demonttratc an emir, r^ 
spectinif tbe ccr-cnlricity »if the ejirtli'» orbit, or balf-dialanc« 
between the fiid ; nmserjuciitly the eltipue will b« much nvarer to 
» drtle than antrununiera li»v<-1iilhertueuDi>idereil it tt> !)«>, 

I am well aware thni by mnkiiiijF these remarka I |ilac« m;rM>lf'' 
HtitFieuniMirnl with matlicmaticiMii!! ii|jim this aubjeet, but tVulli 
nnd ilerniiii-stnitiiKi will iiItiniAtel]r prevail over siitliority nnd lui- 
iiiienliiuml error. Jn niinclmion. nnd tor tbe aake of |iublidty, I 
intrcAt nil ureiitlemcn who are willing to jiitl purealuebra, tu miike 
theais «iiuaii<iii.i lis public a« they possllily oin,— fori wi»h them to 
Htand the te.it of the leoriK^ ; by su diiin;;, ihey will microur the 
onuNe uf flcionce in vav of the luiblrKt, ^andeat, niont sithlimr uf 
oU questions that ever came under the co|piia«iioe of errui||[ man. 
I remida, Yours, &c, 

JoMM KdIII, 

Uj^KT Brmlt-Hrftt, Jpiuieh, 
Vk. 20, ISiS, 
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IMPROVED STEAM-VALVE. 

Ittgl^ttred tjf Mr, Jmiah Ei-ana, «;/ llnydotrlt Come/y, near 
ffarrinslmi, Euyineer. 




ns. 3. 




l'l)« object of the Imnruvemfwt is to tnnk« the ar^K of the centra 
port C, «tua] to ui iuca In area more thau the dilferencfl of the 



4fM of the till nf xhn vnlvc at B, anil the nnn of the lid af tbe 
valve «t A, ur in xuch dher uroiHirtii'ii. EIv ihU arrHQKement, 
wlirn uHml ait a Mifety't'ulvc, ana wiitu the dincrcncv ib only '■w- 
iiK'h ii> arifi, and tUc »trnm ut n {>rrs»iirp of Cut Ih. iter M;ii.irr lur}., 
the a<:tusl weih'ht to hi- ■<ic|ie»[l(Hl tu the rvil D vill l>e otilv <>'■ In.. 
ot ■hcii iiawt fi>r the *(trlvini; valvenof » titeftii>-ciiirtne oitbvui iiir 
cenirr piirt C, the aiea of ihi- ^Ktiiigv A nod il can b« ao it" . t 
tioniM thnt imly the weiiiht of the valve-Iul will have to be iiir '1. 
Vif. I in • vertical viv« uf one-half of the vnlve ; fifC*^ * 'i^'''- 
col hi'-rti"!!, nhowiiiK Iho valve cluiwd ; und Sg. 3, a vertical aeolivii, 
(huwiriir the viilvv «]>eii. The am>*>'> inilicnle the fiotr of tht 
■texiii through the opening when it is iidmitteil iutv the apaco. 
a, a. 



ON THE PRINCIPLE OF RAILWAYS. 

(Krotn the Railway C&ronJcfr.) 

The mofit Importntit Htep in nttvitilnc n fonitil ktinwledife of anj 
«uhject ifl tu uhtniii a ilenr view iif the " j/riftciylr'" oil which it li 
han.*il. 

Itiiilw'iyi, In coRimon with all other retiilta of human liitdllfCfm 
NBd nkill, hiive their A HC. or elpmentary principle* ; and were it 
not that I nm ilrejily iiii|tre««il uith the itjiiviction thnl a eon- 
Mih<rtil>li> jHTtion uf the mllvny uublic (hoth prnfenloiuU aftd 
kharFhuhliiii;) require tu be hroiisnt bar^ amin to nchool fortbe 

(urpofte of learninu the very firit lemon nn thi« im|Hirtant subiect, 
would not hiive |ite«iiitii^d to bi>K fur a mrner in jfiur raliiabb 
pafeo, in order tinil I niiRlit havp nn opporluiiily uf repentir^c the 
eleineiUnry leK«on wliich. thni'U^h vniir iiidiil^pnce. aome four yean 
atro 1 nttetnpted to tfivi- on the A hc of irhat 1 term the " priad- 
pleof railwii)-^.*' Htit judfrini; from the inercnainir iiumlter and 
trrigttC »f iht^e moui-ter rnil-crutliinp:. pcrmnnent-vra^'Mieiitroyiiif; 
iHiiitend-abMirhiiiiT. Brnhdiifniiir eti^neo. which are now, fmn 
mornini: until rii)(ht, ninltinif Ijiivoc with the 't.OOO miles of railway 
whicJi hrniirh l« neiirlv every part of (ireat Britain, I am fain U> 
repejtl niy A Bt', in the Impr thfit I niny lunke one or two g^t 
MliolHrrt, and. prt.idventiire, reclaim mime »-h(i ou|Eht In har* 
known better tha:i to Nuhjert ftood liuneat HToiitrht-in))! ntila la ■ 
rniisliinir treatment which neither art nor iiaLtire ever lltted then) 

III KUIllllltl. 

Were any apoloKi" retiuircd for ititniilinjjr the nuhject <mi the at- 
tention of your rpHilerx, it would he found iit the fnct. that auch b 
the havoc whii-h these monbter entities are utukiiig with tbe rwla. 
that liy their "liilU uf mortality" their lunireviiy i* now reduced to 
under ei(iht yonrji nl the rerr oiitside, Wpeniilly on thu*e line* 
where the iraSlo ia roiuideridile. 

Now. whet) we comnicTciiiliito this fact in itnmfffitflimple form, and 
brinfT the result to a fiioix in plain £, t. if. upon i,D0O mile* nf rail 
"uaed up" every eiclil yenn, to my nothing of the deatnirtion of 
olber portions uf permanent »'ny, uiiil the tiirrea^ed d el uri oration 
of the rolling stnck pocini; over raih in had cuiiditiuu, we may 




anlV 



in^ til bet'iii at tlie bci;iiinii>g.~ permit 
mount the dexk nnd hold forth "for n brief while" on my A DC, or 
principle of r«ilHTiy!". 

T^vnon I. To wliHt clrcumBtance ih it we owb tlic low Binoanl 
tractive fotce requisite to move heavy bodies on n riiilwnv? 

AtisKer. Simply to the imneiictr^ihility or hiinliiewi «/ the 
fiiei-H, nnmely. <rl the rail anu the wheel. 

DemmtAtratiint, Lotnau repn-wnt a wheel of perfectly hard 

Impenetrable HnlntniH-e, ami let bb 
represent a rail uf the same mate- 
rial : it is evident that the cx>nlact 
of HiJCh a wheel with siiih a rwl 
will be an abaolute imiiiL, P. It 
aIbo follows thnt the rorce reqtilred 
in muvinic forward the centra «r 
axle, ('. will be infinitely Kmall. 

This then, is not irnly the |irij|- 
riple. but iil«i tlie perfection of a 
milrniid — iniinely. the leiuit poaalble 
mutual penetralion i>f the whftl 
nnd r^il. so as to (under all dis, 
■ umxtan^OH^ mninlnin the ab* 
point-like conlaet between the wheel and the mil. 
Now, Itt ua take another example — oiimely, the same demon 




luv.! 
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np|ilW ta a raw where the rail tnil lh<t wh^l nre nut nf p«r- 
ly liftrd, iin]i«nKnb)e BiibaMtices. 
Lmmn a. To what drctiirwtRnce are we to awrib* the frvi^t 
•mouat of iraHivo force required in driift^in^ a wagon aioiij^ n 
■oft or Mndv n>.td } 

Anmirr. 'to the |i«iifllrability or eoflneaa uf th« raad. 
Dtnwnttralion. L«t aaa repmeiit a wh re) rolling al^niK a luuidy 

or jivorlroblii toft twad, into 
which this wh*el )rink> frvtn U 
Xv U, 111 ^)u^int^ forwiinl the 
lulc, f. of ouch n wheel, we 
Bholl find, thnt as the wherl i«, 

'"^ 1" A "* '* "'■''"'^' '" "" '"■* "' muunt- 

ing: an everlmlinK hill, whoHi; 
declivity ia re}»icKe«ted by a 
iMifftnt to the circle at the 
)wii)t C, aa Kreut lui ex|ieTidi- 
tiiro of for«! nrlll be reiiutrtnl 
^> move such n wheel bIook a 
Jevi"! jilAin of «uch « dc^ce of 
MofliieHH or prnelrabilily, an 



/ 



/-' 
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•wtnaXA %* required to roll the latne wh<>rl up a jierfet^tly hanl in- 
dJnod plane nf the declivity reitreMKled by the line /A. 

Now, let u examine in what rr«|irct the prerMlIiif; drmflnitrs- 
tloa haa reference tn milwup io Kctieral, and the action uf heafy 
eiurinvK in particular. 

HnnitirM iir impenrtrahility is a relative t«rm. A mil which ii 
not aeuMbly iieoetrahlt^ to the action of the wheel of an empty 
wkgoo, W ((iiite penetrable^ to th»t nf n monster lucomotive, whose 
Mvirur-whvel* art? loaded with some eifihl Uin». 

In the riu.c of iJic adiim of the whe«l of an empty wniron, the 
contart uf the tvre of the >»hed with the mil t» very iienrly an 
alwulutQ pvint ; hut toad that wheel with richt tons, arid we ihalt 

find thnt we niiine it to «ink into 
"the umly road' cunditioii of 
thinpi; in other wofiIk, wo muse 
ntirh a wheel iind mil to inuttinlly 
comprpiM i»r penrtrnlfr rarh nthrr; 
and instead of the contact heiiit; a 
paintt it hecamos a tirur. like the 
Hide of It pulj'goii, n.t here '•hoirn : 
nnd the fimv reijiiinito to pn>ilur« 
motion will ha ei|unl to that whii^h 
wnuhl be re'iuircd tu roll such a 
vlieeland itn liijiii up a perfectly 
hard Incline eiiual in declivity t» 
tfao tangent of the circle of the 
wheel, drawn from the point f, or 
its parallel C. 
HcfMC the vart importance ofdepflrting-aH little qh the nature nf 
thii^ will pennit from the alKwIulo har^l-fiiTface-stnte of affaire, 
aa Indicntod in llie fint Jcrnoiiitrution. The way to di> thii" i» to 
to arran^ oar eyateo) of traffic on raJlwayn, iis th.it no oni- engine 
will ever be reniiired with a loud on any of il» wheels of more thtin 
four toRfl at tlie utino«t. ll'i-rc thin cnrcfully nltcndcl to, the 
igof ooke eK|H.>iiiii;tl tn ter^ietuiJIy aitcciiitinK the hill of iron 
create before them would be vual ; while the aavinic in wear 
tear, or more properly *pcokin)f. detitruction of perrannent 
"ay. Wfiiild pay mtiny times over for the wofces and cjipitol ex- 
aended in tli« incnMwd number of enKitie-tlrivcr*, iind of li);htcr 
loeomotivea r^qoirist to perform (lie sitme traffic duly, whitli in 
»»ery reap»et they would oerform « ith more economy, as so much 
of the aiiparent nr oatennible power of the prevent moni'ter etifiincs 
iHatTtiialiy abMrbed in tlieir own effortv to maintain motion, a iid 
roll eoDlinuously up a nelf-ereflted liill of iron. 

If there Iw one mibject more than another that calli for the mort 
orefiil aiiii lear^hine invent i^nl Ion, it i» the commerrinl rewult", 
for fpMMl or evil, which i««ue from the em|duynicnt of henvj- en- 
ginaa ; and when we have «uch ntnrtlin^ fncts a* that, on the ave- 
nge of aome of our lines of best trutSe. we employ upwards of 
ciilfateen lon« of rolling plant, in the form of enjEine* nnij eor- 
riages, to convey one tun of paMMigera, it nu|;lit to prove to ub 
that we arc on n vpry wroiu; system ; and wtien we add to the ex- 
trovapnnw of to dlciiroportionate an expenditure of mcani to the 
end, thp rapid and wboleiuile dentruclion of permanent way, whicli 
ifMeparnhly nttenda the hcavy.engine nyirtem, we sliall do well to 
look to (hilt i(iiestii>n u a moat certain caune of decnaaed profit, 
■kl ill returning to tlie emploi-ment of licrht eD^ne!> as more eer- 
lala to hrinu back the dnya of gunii Inniif^ie dividendo, than all the 
dJliluniiHT in which the railway interent hnve u|iiBiiilered 
neana aod aiteutiun dnriufj the latt three or four years. 



The Hvatem which Mnutm. ,\dama and Samual are brinslni^ before 
the public in the form of light juuMenrer eDpnea and carriagM 
cinnbined, in which tbey have lio admirably tinited the minimiitn of 
uoti-iiuying weight to the maximum of paying weiglit, coiilaiiu 
within It, *0 f:iT iu> I iim abl« to Judge, the very sidvalion of di«i- 
dend^ iind the railway inlereat at Iivr^, together with the iitmort 
acciimmixlHlioii tn the piiblir- Besides the importaut ro«>ilU which 
are likely to tittend the employment of the syutem of engine jntt 
alluded to, the inllMencc they will hare in cunvertini; our branch 
linpij from Hucker^ into feedent, in the mo^ «ub>''tiititiiil Kctxie of 
the term, iH H Ki:hji.><'t that holds out the bri^hti'^t hopes for the 
proAt.ible exl^'iutori of the heiiefitH of railwiiy coinmunicalion into 
every corner of the land, and au dilfuniug Iinppinei>!i and wealth 
through the length and breadth of our beautiful country. 

Fatritrtifi, nnir Manekeiter, Jauwm Xakhvth. 

Jan. 9, tmit. 
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GALVANIC BATTKRIRS AND MAGNKT9. 

WiujAtt RnwaiiiM SrAiTK,or Loiiitmril-HtriM't. City, gontlema 
for ^UviprwemmUin ihe mimtnirtion o/ ffitlnxHie tiatltriet, la thfjbi^' 
malum ^ magTiet", ami in thf applij'ntion </* etmVWcUy 0)14^ mtgurtirm 
fvr tht purpu»e o/ lii/h/iurf and *igt\aiisiTit/; a» ali»a imideer mtvlf* ii/ 
enijiltij/iity the mul gahviuic batferi^*, or mme of Ufm, for fhf }nir}itat 
of obtaining ptt^niml jirMuett." {Ptirtly a cummunication.) — 
liniMti'il July 1^, IhM; Knndled January IS, \ift9. [Reported in 
the I'atrnt Journiit/j 

The great lending feature of this invention being thu baltcrici^ 
they obviiio!>ly form the first part of the njiecificatioti ; the vystera 
pursued lhn>ii;:hout being what he terms the ■' peril iicnt" eyalemt 
in conlradiHtiiiction to the percolating batlcrieti— iho iinei|uiil re- 
duction nf the plates by tlicM (aa well aa every other Kind uf 
bnliery) Wniilen the i:-»nHla»( attention required, rendering them 
nil more m Icm trvubleaome BDd axpendra in tkclr action. Now, 
by the proposed Ny»tcm,tbe oouumptioa of the metal is equal iaed, 
and the rxcitiiig fliiiilH may be n^ulateil M n* to effect the ricces- 
sory L'hungv to ensure the cniitiuued action nf tlie buttery, without 
<>lhor attention than niny bo periodically dclennincd. nml which 
may be extended to n coiKsidernble time. These bntlerien are, in 
their general arrangcmecitH, ve.ry similar to the ordinary arid 
battery; each aeparate ceil ii furniiilied with two opooinga at bot- 
tom, nt opposite ends of the cell, which communicate with abort 
loni'ituOinii] channel* under the buttery, which connect one cettj 
with tlittt next it on one nide, while the opening or diJiiiiiel at thv 
other oiiil of the cell commuuicetca with the ujjoiuing cell on the 
uthvr side; nnd in thi» urdcr the whole aerice are in communica- 
tion. The under chaiiiielv, leading to the end ccll> of the battery, 
have a hiiHC ultached Uien^to, which are carried up to the level nt 
which the liquid ia to «tand in the battery, and terminate in tno 
funnel-hcudi' — the one hnvini^ n koouI to run off the cxcf»» of the 
liiiuid into u miitable rctvii cr. while the other i» beiiiK cviittiiiially 
repleiiiiilieil from the supply-ciHtern ; the hciicbt of thia fuunU^ 
bcintf »uDicient to cnuite the li-quid to fiow through tlie lottery^ 
pMAUig tirst to the cell next thut cud in which it circulate*, thr~ 
to the next in vucceBaiun by channels befure Bi«Dtt<»nod, and ao i 
through the whole series, Modiftcattomi of thia ha.ttefy are r6^j 
prcaented, in which only one opening ia mode in the bottom of eacb - 
veil, and nil commiini^^iitiug with oue cbaniiel. A hi»e-pipe is at- 
tached to thiif, the riiniiel-iie'ud of which la raised and lowvreil ■( 
iiilcrvHli* of ktioitt "^O minitteii, fiir th« purpose of running off oi 
repJeninbing the li<iuid, which it thui «4)u>li*od throughout the 
whole number of oella, Inatead of the cells being eonneded at 
alternate end*, as finC dwcribed, Brphoiw may be employed fonj 
parting the fluid from on« tO tho otoer. In Mtolhur atrangemeat 
of tlie |>crtiuont syxtem i* thown, in coanoctioB with a double or 
porouD cell bittery (the inner cell betng a porouajar) euppaTtod in 
the centre of the outer cell on a pipe Bueuw through the bottom 
of the battery, and rumii>.h«d with washaraof india-rubber, to ure- 
veat the liquid escaping from one cell to the otlier ; or at the l>ot- 
tom thii pipe forms a commuuicatiou with an under ftupply- 
cbannel, in which the proper feed ia maintained in n ho«e and 
funnel-head, at the proper level ; mmI auppoxing the nucitiug liquid 
to be a iiolution of sulphate of lead, it become* kpecitieally lighter 
while it rem'iiii)) in the jar, and bt^comet a clear solution nf (liltitO^ 
aulphuric acid. Thix in allowed to flow over the edge of the 
porouf jar into the outer cell, or zinc compartment of the battery; 
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hciv !l »cap» liy in tinprtiirt^ in thf bottom to a rhnnnrl comnioo 
to nil thmr crlln, nitil rrnin Ihcnrr mrrii'tl airay br il nt » bt:isl>t 
Dtiit.iMir fiir niuiiitinriiQi; the proper let el in tbe tclk. 

Tl'o second part «r the iiu-pnlwm nlltidtM tn »n «pp«r»lu« fur 
rOjruliiliriiT tbr xtipply nt the Kxciliri^ flutd* to irnK.nntc lixItiTiMt. 
The liijuid it i!(iiiuiiietl il) a riuk (ir utiivr -lultiible cintt-ni. i>ii closed 
Bt top to prevent the prnuire vf the attnuiiptiere MCliiui <>n 
ihr Kiirrnre nf Iho li>|iiii]. ahich n ilmirii i>lf ut im iipcuiiuc nt tliff 
Imttum, aiiit rrreiii'd iiilii a utiin]! iinen ri«t<-m, th« lt\e\ nf lh« 
lt(|util ill i«hidt, «ihi>n ftbme th<> ojK-ninc in llie cMk, prewnl!) tay 
rurtli«r e<cspe; from thl* xniiUI riNterii the liiguid ii* drawtt liy 
invnitK itf n typhon: the end uendnnt tlierpiin i« « fl«xthln Ihnh: 
while theotht-r, tir long pnd, ik » metal tuht>, which dcliiern th« 
litjutd into a irUiui tube or f ewel, from tritlcli it eicujwii br a «in.'ill 
■perttire at the liottum. <rhicli in rr;rul]it8d t« lutm uliuut llic iwn><i- 
tary ijimntitr ; wheti the liijiiid ri<ei tn » hifiiifr twral in th« jfU-'ii 
tuld!, Mil] cuiiKMiuenth' rui eriiiir the Inim end af Iho lyphon, ■rlii(!h 
(MwiMilown to the Uittoni. lht>11uii' will lie dinttnithed. at tb«> nHine 
Ittn^ tlie higher Ivrel sil.-iiiH<<l irill indicate n itrmirr oiitHow at the 
kntlum; the outer side nf the ghvt* beiiiR irradiintrd BCi*i>rditi;fly. 
The Kvphon in «u>|ipiidM br a curd, by which the reliitlic pmpor- 
lion uf the le(r> niar he viiried by elciatinx of depreusinic the k'vel 
thereof, tijp lon^ end ajwnyn remainititt th* wiiiie, while the fli'xible 
m^ti-ri.*) nt the nther ailapt* it^lf ti> the miuired lici;clit at which 
the Mpparittuii may be Dunpended. 

Thirdly, ibis invention relate* to e«mbirut)oti nf lend M tli« 
positive Hemetit with nitric nr ai-itlif acid", in«tr)>d of ^iw, and 
hairinicanyiiuitabk' ntKativi^ ehfnienl ; Uiv pUtn> fur which )nir- 
]mM mar advantajfeouuly euimitit nf aii^ac«a of platinum. 

Fuurtnly. to the emplmTneut of an amnlinini of xinr. iiicl»v>d in 
■ bag, »» A ■iiliKtitiite for the amnltntmat>'d xiiir pUte* or mdH uned 
in irnlranir Imtierien. Fi>r llii» piir]iii«i' lie employs a bag of linen, 
liair, diith. or any ftnelv reticulated fnliric ti«t mctnllic, in which 
the amalcam (in a liquid Mate) i% pUct'd, in which itatu it i» uteil 
in lim of the pKlen lieforv nientiiined. 

Fifthly. l<i impritvemecilA in the formatjeti of napieta, whteh 
eon«tHt — flnt. in the hardrnJni; furh article* by heatintr tfavm in a 
balb of hot meinl. imtrnd nf jmbjcrtinit the iiiairnet to the Iie^t 
•if a fiinincr. aiHl afterward'* plinifnii); them In water — lead l>eing 
«mi>lfiyeil a* the heatine medium. 

The metal he uses in the formation of mainirta far electrical 
piirpoie* he prepare* .■»» follinrn :— he takes the bcsrt Swedith iron, 
and. intend nf roiivertiiii; the whnle into attfal, f iiiiiml, he luily 
partiiillr i^mvcrt* it lu the ihirknea* of the acale on the oulHide ; 
tliis >cate iit removed, and afterwards fawid and the ingot obtained, 
and then rolled out into thick nheeta. from o-biuh the niaifiiel* are 
cwl. 

The sinth \nin relnlea to an iinpmved iralvannmelcr : in the 
anOranomrterfk hilherto employed, thev hare been iiwlc" when the 
Hectriml appanitii't h.tK liecn in iirtxin, Ai they rnnnnt be ii»^d 
iliirinc that time, while the present impriii-ed (ptlvatiumeter in iii- 
clndcd in the circuit, and flhowH at all timPM the inteiiHitv of elec- 
tricity pOMinr. It conniNtii of a thick wire coik-rl munii a hnlhiw 
womi ceiitrr, in which a g\n!tn tnht- v« fixM, in the ceiitrt' of which 
la (ilaced a rod of Mnft in)n, rai hm to sllik' freely U|i and down in 
the rentrr. This is Mirmnmited by a Mmnll fiteni of lira** ; the 
pavtHfTc of the current tliroiieh the coil lend* tn draw the i«ifl inm 
rvd apwiinl*, the h'eiKht to which it i* «leviit«d ile[ieitdiiiir nn th<^ 
int«U!)ity of the current; the «laas tube la f^adunicd In ihww 
in unitM the n\imber «f i^raina of pure xino raniumcd, which riay 
be vlTectcil by tli« actu'il experiment, or it may bo graduated uc- 
nin-dint: to one of Petri)-'* Kiilvniiometen. 

The eevcnth fiart relaten to ini BiimlKn™ cnnNHtinff of xiric ntnl 
mercury, in the proptrtiou of Are parta uf tho former ti> o'lc nf 
the lattvr, w hen employed «■ plate* or ruda in iralvnnic batterin. 

TIic ei)fhth )>■"* of Ibii invention hii* referrnn! to imnruvA- 
mcnla in effertin2 the tnutiou vf the cU'ctrodea in electric lamp, 
cniplnyc<l for the pun""* o^^ producinp a <x)ntinunu» litfhl for 
iUiiiiiinatini; pur;) »«.-«. or fur the pHMlactinn uf a rcK<>l'>r inter- 
mittent iikdit, a|i[dicaMe to liichthouseK The iBiproremeiita in 
this particular CL>{iaiht of an npparatua for elcTotinir the electrode 
an it i» eoniiuine<l or tmniferrijn tn the i>j«i"'"intf electrndc hv the 
piMHKire of the electricity, nird ia nii impriivvinoiit on u former 
palcnt, dated July ^. ll^tr, ami denenWd in tiiO ■I'liimal, Vol. \I.. 
p, 4B, In tbiit caar, (he nupportioK "tein nf the lower olwtrode 
tPrininiite«> nt the hurtr end in a rack, which fceara intu a pinion, 
on the nxi* nf which i>- jilncvd nn eacii pent eat- wheel, wurKed by 
mean> nf ii double pall, one nf which drives the wheM in one dtrM- 
ll>>n. while the "tlier pmpol* it ia the oppni>ite directinn. 

This double pall 'n pivrited in the centre (the op^ifliiite end* being 
the parts that full into the teeth) to a lei-er, one end vf wbidi ban 



■ Mow oMillntory mntinn e«mmnnieBt4><I to It fr<>m a crank, >c- 
ttiatod by n train nf wheel-wortc. the motion nf wliivh i* uuin- 
taincit i>y aprian or Mme aiiitJiMe maintainini; power, and the 
direction of motToQ fivrn to the wheel will dopeml upon (be (idl 
in i^enr; thit U determined by what he term* a reipilJitor-Mil; ibi- 
rc);iihktnr-coit i« plai'vd In the eirouit prftdncinj* the tii[bt. A rt"l 
of Kiitt imn \* placed in a vertical p«iitinn in the enil, the «t^<er 
part nf wbirh terminates in a wAoden tnp attiiched In a lonit Icfcr. 
irhich is elrraled or deprp^ted bv the vertical rod, accnrdin>; t" 
the inlensitv of the eumint uf electrieitir. The Inofc Icvvr bu 
near it* fulcrum a tmall ktirrup. embriurin^ nne of the pnlK *» 
that when it i^* elevated, it withdnws that pnll frnm the wheel, 
and Uir»wH Ihn nlliur into f^iir; thio will take eiTect when tit 
lower eleclritde Uaa been elevated tun far, or brought into t-in ckwe 
cuMoct with the oppo«iii(: electrode, and will, cmwe'ioently, r^ 
verse the direction of motion of the wheel is and lower the ele^- 
triHle: and. afpiin, when it oinkn tun low, tho pnlU will be rever>eil 
anil thereby ruiiiinft the flectrude tti a p(Mition more compatiMi' 
with the production of liylit. When theel«clrudi>ii are in a p.iii- 
tion the bivit anileiL for the prtidnclion of liirht, n tmalt eatcb no 
tho ri?i(Nlntnr-rtid lever cnmi.'Miiioiiitiict with the cnnk-moveniMlt, 
and prevvnta the further action then'of; but ni> aiHin an tbia lever 
l« clevateil or dL'pri'wed b^ the re)-tilritnr-c«il. ao will an upwaril 
or downward mntinn bti imparted tn the electrode. Suilabk 
cnii nt I'T-l 11)1 a nee ure iiCtaclied to the several purt«, tn ensure ibm 
pnijier iictiim. By thii mean a, a enutintiun'i and onifurm light i< 
obtained, applicjible for tfoneml purpu^eti nf illiiniination. The 
uppn* vIei-trcjiUi la Ki'ciiirpil in a tripod, nne nf the lej^ of which 
fnnnK the cundtietinK-li'ik, iind i* inimvd lately cnnnwted with tiir 
ret; u In tor- coil be fore- men tinned, and fornnnt; Ihecductinu for the 
electric current, the induction being elfocted throu){h tbe rack In 
Ibe tonnr elwtroile. 

In the produciiun of an intermittent light, the 'iippvrling Vtrm 
of the electrode is fiirniiihnl with a rtck, geniing into a |iintun. in 
connection with a train of wheel-work and a «uitable flyer, u 
rrg II Into the inntinu; thii4 uiniun Ik ho ^tted iu tn ha(ro about one- 
lenth nf an inch of biu-'k-lauli, and ia free t» reiseivr nn impalae 
frnm the rack. The louer end of the atem termiiuitea in a (id of 
soft inin. Eiirmiinded by a helix-coil contained in the eleotrle cir- 
cuit. Tliiii ia inducncfd by tlit' current, mi aa tn draw down tbe 
i/lectrnde, the wb«el-aiirk Iiefiirc>-nioiiCinni'il giiiiig way theretu, 
and allowing it to be iluuly withdrawn, uo that when the eteclnKli-> 
are at too sretit a distance apart, the tig:hl become* extininiialied, 
and the inflnence of the coil ceaws. \ wvij^ht hnngnver a pulii 
ia aiiijiended by n coni fmin the rack nr wiijipnrt-bar of thO »l 
liode, wliir.il— VI nihiu an the itillucnce of the coil ceaaea — bc^i 
to elevate the lower electrode, unli) il cnmes in contact with tl 
upper elect n«le, and Iherrby e«labliKhini; the elect ric circtiit ; ai 
till) influence of the loII bein^ again bri«i|;ht into iictinn, the mel 
bar ia aluwly drawn downMarUi^, na befnrp expl.ilned, till tbe li; 
becomes ettiiicL — tbe flyer in cear with the r&ck limitini; the s| 
uf either mnvenient. jimdiinii^ thereby a retriLlarly iiitermitlei 
liglit, the diirution uf the liglil and the aurceeding intrrvalk nf 
darknes* depending upon the apparatus employed. A cbain ia at.- 
tachetl In the raiMiig weight, one end of which reaCs un tba pede^ 
tal nf the apiiamlua ; atid iia th<t electrode ia reduced, a greater 
jioriion thereof is deposited on the reating place, anil ■» keejH tbe 
whole in a urnper state of eqiiUibrium. Other airatigemeiita are 
repriiajnti'tt for pnidiiciiig an intenniitcnl !i|iht, in which the 
and wheel-work i^ ninittcd, thereby alluwiiiK the lla'hfH uf Jigbt 
lie iirodiiced in mpid t^ucceavion; but tbi* may be readily airai 
to liniit the duratinn of lit^bl or darkni.'>i«, aa mny be reiiuired. 
one of tliv lainpa xhown the upper cli'i'trodc conaiat* of a rotating 
dine, having an angular penpriery, tbe npex of wbicli fnrniK, as it 
wtre. the point of tbe electrode. Thi^^ In connected with inuitable 
wlieel-worK. which canaet it to rotate uliiwly, or about iuk revolu- 
tinn an bnur. X Hi:rapt>r ia placed in odLhcI with tb« perinhery of 
thi> diir., which removes at each roululinn tbe pnrticles ■>/ matter 
transferred from the lower electrode, and by tbia meana maim 
ing a pcrmniient piiint tn the electrode. 

The eighth part baa reference to the mnking of electrotloa 
electric lamps of iridium, the hardest of all known metiilti ; or of 
alloya thereof. For thi>i purjinae he fiiKi's the nxide iridium bj cn- 
eluNUg It in a eupel of tnnie-uHh under Ibe inlliienee of the voltve 
are, wlitch produceii tbe nioiit intense heat known. The reaultinc 
ingot in niterwanU Kiibjcvted tn hciiL for a coniiideraible tlmei, anS 
hnmmered fur the purpuHU nf anneolinu it and forming an near tbe 
alinpe a* pomtible, when it is comjileted in Uie manner of ruttti^ 
preeious stones by the lapidary* wheel. These electrnilea ara 
ahoirn in a ahn|iO aiaimtlnted tn tb.it uf n horse-^hnc, and mounted 
on two (laM supports from lite base uf tbe lamp, with which tbe 
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ruircnt wirce «rr in khiIiJiIc ronncrlion ; the whule i« uri<li.-r « 
ItImm >hailr. tbr liiclit briiis; |>r<Hltici~<l liy the nanaitv i>f llii- rliH^irii' 
d«iil tliroiiKh llie iridium. Cuinliiuatitniv oi these electnidett ai« 
nprrrnlnl under tlte Aainr tliade fur the pgrnluctiiN) of a oiuru 
talrr;** litflit. 

Tbe ninth [wrl re frr» to thi^ mrwinjf of <>lrctrai1«s in »u)ip«rliiix 
t«lie<', t>r whiclt the vlertrixlu in pn'ttx'lvd frum frncturr, »iid alnu 
odmittiii)!' of ihc cIt-clntdeH bcini; nmd« uf M^vrrnl ]iiei:t> aiMl 
joiacd ritd to end. Thw «ii]i]iDrtiiiK tiibi* rit«s ncnrly ti> the lop of 
!&<■ I'letlruilc, iind is xumimmti-il !>;■ a nunibtT of crtct i^irinpi, 
vhiHi surround tlie eIi^Ft^lllt^, mid h«]d il liriiily afWr it pniaes unl 
of tbr tubf cDd ; Ihrse iiprin^ are titlnl lii the t'l)' "' ^'■^ luhe 
kraiHirt of n liayunct-jnlat. The rln-trvdc — or |>ii.-c«.-» forming 
Um cl«i:ttvde — «r«;uined by invert iun the vdd iittu the (-thiT, and 
Mcnrvd by n suitultle cetatal, the tup vf Ute under one fonnintr a 
eiip tor the TKCptittD af ■ pia funned vn UiD io««r end «f tic 
upoer portiou. 

The Ivnlli part relatev to the introiIaclwD of an iiiteuMty-cuit 
in the pli-rtrit- Hrcuit uf (.'alviuiic lintteriets for itic iiurpune id' in- 
cremiiiff ihr intensity of the fluid. Thic c<>a«i*t8i)f a copper- wire 
ribbon, wound iind rct^tinrd in a tuitidilv r'>il<^ fomi, thriiunh 
Vjiiich \hv curri-nt i* pa»«cd wlu-n iipplied to the p'trpoaevvf litiht- 
or fur motive purpuwH. Thi» ixipper riltbun nhould h-t a rrmei 
iva «f an nroa of oac-tcnth uf an incli far every furty yordb in 
length. 

The iMtt part of thi> inventiirn reUitn tv (he pnKlu(-ti<»n of 
(liemicnl unMnrts from icslvmiic hutterirv, either used fur the pro- 
duction of light or beiit, for niotiie power, Kr for theproducliua 
of Burh ehetniciU products only. Fur this pnrposCa one or other of 
tbe perflueiil >y>teni> vf hiittery diould he cmpluved, friim the 
f>«ibtic« Afforded for draKiiit; vS the pruducls. In iJie case of 
line bKiag used »e the Do»itive cIcdicdI, the Milnhsto wf einc will 
be the reoTilt ; hut n* the ituljihAte q( zinc ieof little or oocon- 
NMrreiAt vxlite. he ftirther prepiires it by addini; thvret« i aolRtiaB 
of thp ■■■M|ii)'CHr)i<>iM(e uf aniiiioiiin, whieh will precipitate the 
Okidv vf xiiie, attd tljc Acid, boinic lhu« freed from the tine, nuy 
be u>«d AKnin in the biitteriets while the oxide of zinc may he em- 
ployed in plnve of the e»rh(iiiiite uf lend, «o vxten>ively ured ac a 
f\ffmtat. ^'n^i>lull other re'<ult» mny he ubtained, acForuinf! t*» the 
netals and lu^id* emplnyrd in the bnttt'rini, several vf which are 
given in iliuitration. but which it will be unncccwnry to enter into. 

Kirst — the construniion of i^alranie batterlea nn the iierflirciit 
princtpir, bernre eipluined; vbrlher the tierHucnce of the liiiuld 
iaeiTertrd by inter-roininiinicjitiiifc rhimnels nt the hottom of the 
troHitfa. or hy Hvphonii at the tup, or by uny other eijuivnlent rnrntTii. 

Secondly — tJiip ein pl«i> mcnt in ^nlvimii'hnltrrletof flexihU Iiow, 
vith fnnnrUattnched thereto, for the piir]i(nic of chorgint; and din- 
rbarginu die rrlli. 

TTiirdlv — the con*triirt!on of the double fluid bntlery, berorv 
deMrribetl, oo ns to cause the perAuencc nf two >cpArate and diit- 
tinrt exciting fluids. 

Fuurthly— the icrailuateil meter altai'hed Iti the supply-tub or 
cistern, in order to reipilatc the i|uuntity vf the eicitinj; fluid 
which may br teqiaired to paee thrvu^h the hntter)'. 

Fifthly — the etguilibriated hydruwtatic •upply«iMleni, as adapted 
1(1 tfalvanie tmtterieM. 

Sixthly — the romhinittion of lead (InHlrjid of zinc], aa the piwi- 
tive element, with uny »uitntde nepitire clement having nitric »eid 
M tliB exniiiii; fluid, in ^nlvauir butlerie*. 

SeveniJily — the mude dcncrihed of enclfiMnc a limiid inemirinl 
anulgam of zinc in n bni[ i>f linrn, horse-hair, cIiiIj, nr other 
finely reticulated fubric*. niiil to he uxed instead of the aniulKS- 
nated siue-platei. ur rutin uf (fulvaiiit- batteritK. 

EightJily — the employment of an anialuatiiof line find nierenrr, 
in the proportion of five vf zinc tu one uf mercury, in t;alvaiiic 
battericf. 

Ninthly — the ieveral improveuieutA dencribed in the formntioa 
of maffDela. 

Tenthly— the impnivcd reeulatorforelcctric lamps, na deacrihecl. 

Eleveulhl^'— the impruTed ftalvtmunicler and graduated nc&le, 
before de^eribed. 

Twelfthly— the several frnproved mode« of actuating the elec- 
trodei* in electric lamp*, beforedeecribeil. 

Tbirteeuthly — the method deMTJbed of muking the elcetrodes 
ti tridiuni, or alluvi of iridium, and U!>«d for the purjiune of pru- 
ducing electric ligiit. 

Ktiurtcenlhlj — the encuing the cledrodci> of electric lamps in 
tube*, for their aappurt, and the maltiiiiic them in pieces, ai bcfoie 
esuiuined. 

r tfteenthly — the insulAtion of the snid electrode tubes from the 
metai •tsud which cupports the lump, k) oa to allow gf tiso or atvtt 



i.epu-ate light* Mtitc worked with separate currents of eJpctritity, 
independently of each other; but sufficiently near to be worltrd 
under one claM Hhade. 

Sixteentnly — the revolving drcular electrode;, wltli ounical oigm, 
in combiniilion with a scraiier, rorremuvinic the particle* of mutter 
traiiift:^rrrd fri>iii the viic electrode to the oilier. 

Seventeeiiihly^the etnpluynienl in cleetric lamp* of k'bmi, or 
ftnme wmiinr imperlM-t r.-nduclur of heat, to eovelopo the nictallii' 
nppurutui fur holding the elci-trode. 

l^^hleenlbly — ihe roinhi nation of na intetuitj-eoil with a gai' 
vanie- Unttery. «» before de.<cribed, 

Nineteenthly— th(t keveral nrmiisements for producing the rcini- 
Isrly interrnittviit lifTht from ideilrtritv, fur the purpune* of iflu' 
minntioo in liffhthuuiea, lofether with'lho various niodificnliofu 
by which the uime muy b» adapted tu the production of a pcrma- 
nt>Rt li||^t, ax deictibcd. 

Twentieth, and Inutlj- — the furraation of fralvanic balterien, 
for lh« purjini*' iif oblaimngeheMiieid product* fntm tlie wveml 
eonihiiuiCoiu of ghlvimic elements and exciting li<|uids, herein 
mentiuiied. 



pai'ieh-hiache articles. 

\Vii4,i>M nuo'rii.ev, of Twickcohua, JUidillcwx, tnnnufMctiirfr. 
fur " unpr-jretntnl* in Ihr tuuiiufitclim tjf articiet nf fapier wiati-, 
— Gmnted June H ; KtiiulJed Uecember t, ISM, 

'ITte improvemrnlii relute — F)«t, to a mode of producing onuu 
mentnl and other <nirfHCCs Jn relief, uii trayn i>nd oilier (irtielen of 
papier maeiie. Seonndly, t» a mm!* of mauufneturing hullaw nrti- 
ele« of pupier marJw, such um liuKinx for holding water, m> a* tu 
itn>d<ii:e wanh-hiind basins, suitable for enmp furniture, and such 
like purjHM'ii. And thintly. to making hati uf pnpier mneh^. 

The lirst part of the invention cnnsistB In employing mould* 
with kunk ur hullow parti ueei>rdiri)i t» de<(ijn>, so oa to obtain ar- 
ticle* of papier murhO from sheetK, mude Hitb detugns in relief. 
For thin purjioM-, »i(*t:tl moiilili) are uied; but in plac* of their 
bein)r plain, iiud produeiii^f plain ourfiicea, they are made with en- 
graved or other i>unk iurtace«, to t hut when the dhiH-t of uulp is 
eompre»«ed between moulds, one or other, or both of which hni-iii^ 
reeeMMit in pntteru, thi»« will produce the nrtu'le of papii^r miu-he 
with ■urt'nee* in relief; und iix It woirld be expensive to make a 
number of uiuulda of the same puttorn, if of luelal, pflpier mach^ 
in eniphiyed in mnJcing niiuieruus piiterui frura one pattern; and 
thih i% dune by placiuj; a KUeci^iaiion of sheets between the mouldii, 
and then tu dress up kucb moulded aitleloe na if tliey wei>e to be 
japanned; but in place thereof they ure only satuniled with oil, 
und tloved; ami then they are usetl in obtiiining a M-rii3i of mouldu 
for iiiiikin(t tray* und other article* of juipier maehe, accordiitK aa 
the mould* are made iuitable for one artlclo or another; nnd in 
order tu give tliiin r^treiif^h, the ordiuary iuuiitd> of iJieel nit'tal 
nre uned; or in pliice of ninking ttie pnpier macb^ moiildi from 
klieeiss an abuve dewnhed, papier maclid urtlc'leii may be moulded 
Hnd dried tietwe«n the urdiii.iry muulds; the partu wheri' nurfacM 
in relief are to be obtHiued to ibu aiticleu uf papier muche can be 
cut out with a tdinrp knife. Tlie Kecond port uf the invention 
consiBtH of makiriK tiabius uf papier niache, wi that tbey inay be 
u»ed tu eoiitniu w»ler; and thii is done by cnuallif Hheett of pnip 
niiide liy *ieve« from pulp, ah ntiuve explained, to be prenea be- 
tween Iwu inouldH. The third part uf the iiireniion i'OD«tita uf 
applying n like means of operation in the manufacture uf Uata. 



UOULDING BRICKS. 

JoKRPfl Skbmcblt, of Anttey, Leieetter, gentleman, for " I'n- 
fiM/rtmattt in brickt OMI t» tht wiantffaclurt vj' lutmnyi pipt* and OtHtf 
iUet arlidm,' — Urauted June 3U; Kiirulled Deeomber 34, i)i|H. 

Tlie Improvement* are — Firstly, for making bricks iwed for 
building, and when required to be covered on either or both uf 
tJieir face* witli pliuler, cement, ntucco, ur other like coating, 
luicli coaling uliall be m dovetiuled inlu the subjacent bricks a« to 
be_ afterwords detnehablo thcrcfFooi only wiili gceal ilifficultr. 
Witli this view, each brick is moulded uu the face or faces to be 
phixtered or coated, with an uudrr-cut groove, the form of which 
may be varied at pleasure, so long u» it in made biwailer ul the 
b&BC, or internally, than at the top.— Secuitdly, the intention re- 
lates to making tobacco pipes uud uther like articlea from clay or 
other suitable sulnUuce. 
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STOVE8 AND FCRSACKS. 

WiLiuM EnwABD NrwToy. of ChBnMn'-lui«, Middlwiex, for 
" tajtvuiwmcnf > in lite rtmttraflian ^jrt«mr, ymUt, furnnct*, or/ire- 
platrt,fiir varimit umftU purpoma.' (A commiuiieiitioti, ) — Urvil«d 
Julf 6th, l»tN ; Eiirolletl Juiunry «lli, ItttO. 

The inivrovnncnU reltttn tu the ronstruciion of titovpa und 
otber vlubed furiui«r«, for thir murr prrfLTt di?veli)|>mi*iit of tlin 
liMt pruduoed fajr Uie OQinliuslKin nf fuul, mtid tlie {ireventioii of 
•noke. The fire-place conUiniof; tlie fuel is cither otniplctcly 
mtroundcd hj lui outer oiwr, funning a chimbvr vithin irhicJi the 
•taWBpboric air ■» heated, irr iitity pMrtinlljr cIom^, leitrtiic tlie 
Iroot vf the fire expuoed. In either caae BMatw ue provided for 
i^loDUhing tho ftrc. Tho atBKMpberic tit pMtn toroDgh hoivs 
in the aldea, and in regulated hy registere over the hnlen. 'i'lie 
ouUr OMC wliich indoee* lite fire^tlace ■• mit the ^thell i>f tlie stove, 
liut there » another, partially Inuoainf; botli iL« tirt^iitikcc hiiiI tlie 
CMM immediately sumiuiidiiiK it : thi» caiic mnj be nniiLmetited in 
■nj- taateful manner, Alxive the ntove juKt dencriliifl tliere in 
another chamber, into which the prtidii<:ta of the L-oailiu»ti»n iu 
the fire-place, aiid the heated atnitHpheric air fruni the chnmber 
»4irn>ti»iriii^ the Grc-pUce, are coRTCjod, bv mmtw of a cwiiical- 
iliB|H-d pipe, called a thniat; the urea orirnUh where it U coa- 
iieeled to tli« fire-pliicc, ia Inrcer thnn the upper ead, where thera 
!■ ft plate which divide the Uiner )K)rti«ii of the store frtiDi the 
apper ehamber; the iiruducto pf Ofmliudiun in tlit* fire-iihice, pim 
throtiAh tbia ttiroat from the fire to llie ii]iper iieiitiiiK chuuiber, ut 
the Mirc time llio heated air in the cIiMuher, aurruuudin^ the hrc- 
plnce, ia oIm pajuwd ititu tlie thniat at its wweat part, and conse- 
awentlr wi«itre« iiii admixture uf the heated fttmonphenc uir with 
UK iBummablo products fnim the lire>place. The heated products 
pau and circulate rvvod the iuterivr of the upper ckamhcr, and 
then paw duwnwnrd through a vertical |>ipe, intu the uutcrchamber 
of the lower part of the stwe, by which the exlrnial cane of it is 
boated ; thence l>y a pijia to the chtiiiner. Tho healed nir from 
the chamber iinmediutvly surroundins tfic fire-place, in psiuing 
into the thro«t. intimately mixes with the infiaminuble pnjducta 
from (he tire-|tlu('«', and is thereby cujiMinied. 

The iiuprAvemeiitu are also applicable to Airnactw fur puddling 
and smkinjB; iron. The ntmoHpheric air may hi admitte<l to the 
throat direet from without, in it* naturid Htnle of teinpenitiire. 
Instead of pniwinf; it to the chnmhor, and thereby heiitinjf it. 
Steatit, as well im the nlmo^pheric atr, may be ndmitted to tlie 
throat; thp mode alto of applying the nttiiiU"'phcric air to the 
tlimiit niiiy he varied, an it ouiy be ndinittvd nl the «ido«.hy teverid 
ojieoinif*, or hy one opetvijin, or in 1li» middle of the throat ; the 
ohjert hein){ to iiiiimiilrly mix the nlmoKpli^Tic air and the inflam- 
iDMile Diatteri from the fire-plaee toother; the thrnot may also 
baincreMed in nice between the upper and lower aiiertiiren, for 
the purp««e of ^vin^ lonocr titne fur the air and praductM to mix, 
previous to passing into the boating chamber. 



EXTRACTHJN OF METALS. 

WlUJAH IIiiMT. of Dodder-hill, ^V^l^^enter, chemist, fur " Sm- 
taVKimntM fit Maiiiiittf <.Trtaiii tittUiU j'rimi a^taia minpiitind* tou' 
taMH§ tltate rntUUt ; and in nUainiitf ntlier jirwltut* by the tuf of 
vttMu eompvuHdM tonlaining mc^."— (inuited June 84; Enrolled 
PeccmUcr 3!i, I AM. 

The itnproi-ementa relate to the extraction of certain metals 
from compnunils iMimtftininK thi^ni, nnd jtlun to the mnnufiictor^ of 
dulphate of M>dn and cnrbnnntc of «odA from commoji f.alt. The 
flr<t improvement, nilntin^; to the eictra<^tion of roctnlis eoiiainti in 
nbtaining in b metallic atate, from iron tJnrt of iron furtiMceB^ the 
iron contained therein ; and obtainingc in ft metallic vtnte the cop- 
jier and tin from the ulng* contaiiitn^r those metals. The iron ia 
e«rai-tpd from the bIa^ "» the follnwing manner :— Fimt, the iron 
aln^r from piiddlinfc and reliainff fumncea la (instead of beinir al- 
lowed to run from the furnace, and cooled in n>a*«eB) prraniilated 
by ruiiiiiii)r it Trom the fiirnac« into a vea«el of u-ater ; or, if more 
e<invpni«nt, the i>liia maj* be cmahed hy proper mnchinery; the 
otijeet beini; to reduce the slsfr into wry HniHQ pie^ee. The (rra- 
nulated or crunh^d ulni; io then mixeil with ^mall cOftI, in the pro- 
pnrtion of about Jih of the ilajf. Thin mixture 1* then plftfe<! m n, 
rererberntnry furnace, and cfjverod with n thin layer of imull cital, 
and expoivd to a full ntl hrat fnr »\n*\iX 'H huurx, at Ihf> end of 
trhicli time the iron will be priMliiced Ircim the da)?. It »hoiild be 
then taken frnm the furniice, und cooled (|uirlilv in wnter. The 
metallic iron thus vbtetined mny be used for the productluu of pig- 



irnn (by mixinR it with the urdin.iry burden of th# hlaiit furnace) 
or for har-iron, in whirli case it is char^ced into the puddling or 
rrlininK fiirnanea wtlh the ordinary metal.— For extractini^ the 
ciipi>er cotilained in the tilnics uf ro|iper, the dag ia itrnniilutM or 
ciu^)i?[l, as in ihc riix- of iron t\nipt. and biIimI with raw aitlphap- 
oiiK ore* imd wnall ronl. in the propurlion of SO lb. of sulphur con- 
tnineil in tlie niw oriw, tO lb. uf lime, and %> lb. of snmll coat, to 
one ton of the ip-aniilated slag. Theiie are mixed t'igelher witk 
water. lo form a paste, nnd sohmttteil to nperMlioii in a reverbens- 
fry fiirnire, n« in tlie former cane, the rvMiltini^ products b«tng ■ 
rruuhiK of copper and a tJaif. In the iirdiiiary copper slags the 
■luaatity of copper contained therein ii about onv-lmlf peir ceel^ 
and the rc^lun contain* about 'JA per cent, of copper, in oom^ 
quence of the |in>ceM of ratcinntion of tlie ore bein^ only utrri^ 
a wrtain beiirht ; hut tiie imtentee propones to cjirry it no far that 
the reKuliiS'liall contain about ao per cent, of copper, and the slsf 
ubDiit one per cent. 

The iwcond iroiinn-emenl i« for obtaining aulphate of aodii fnn 
conitnoti rail ; miu also in obtaining from lliv *ulphnte of soda thu 
[irodiirnl, curbwniite of sod h. In the prur<'»x, for the purpnteof 
dcconipasing the ult. iirtifirial Kiilphiirei of iron or artiAniil nilph- 
uret of nmngnnevo is u^i'd. Tho ipinntity of Aulphiir an<l of iroa 
coiitiuiied in the artificial Nulphuret in lint nxri-rtnined, nnd tihould 
the proimrtion of iron to the nulpbur tliereiii not be eijtiMl to abi>tl 
three of iron to one of xiitpliiir, then ab^iut that prnporlitiji is ta 
Ih' made iip hv the ntldiliun of a pro|>er qiinntity of oxide of iron, 
in a powdt^red ntnte. It in then miaed with rommon sail, in the 
pronortion of about two pnrta of salt lo one of Kiiliihur rontaiiMl 
in the compound. ^Vhen miied, it u to be ptnceit in a furiMce, 
uiid Mihjertrd to a triinBinitted best ; iilmospheric air being at the 
Hunie time itdiiiitted into the furnace, hy which chlorine gaa and a 
«niall ijuantilv of hydrochloric ncid are evolved. If it w not d^ 
firnblc to collect the rhlorinc giiK for nnv stib<>ei{uent purpivae, then 
steiim 11 ihismh) into the furnitce, whii-h ha* the effect of fHcili|atin( 
(he o|ierattun, but converiH nearly all the chlorine g« into hydro* 
chloric acid. I'hc chii^rine pii^ being now present only in smill 
quiuililv, the produrtu fmm thin operation are solphnte of Mtda ud 
oxide »t iron, which may be tteparuted in any ordimiry manner. 
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The annexed engrnvinu Ip 
chuinber fur iron jiyritcn, the 




II .-«.'<:[ Kill of the fiiriidce. 

Ka«eou» product* from which 
thruu);h an opening near the lop, ami tlirongh the vertical 
ber B, and then thronch the horizorital pKa»a«e (' ; th<.- vertical 
iJiatnhrr H Winij; clinrged with a qnantity of the compound of the 
Hflilictal bulphurel of iron and coinimiii Milt, tbroiiiih which the 
produot« from tho Pyrites in their pmuuf^ |iaaii. When I'upcMed in 
this chanihcr u sufficient length of timi-, it is raked and e|ireed 
over the bottom of the chamher D. where being rxp<»ted to an 
increased temperature, the proceim In completed; the reauttabta 
being, or- before stated, sulphate uf aoda and oxide of iron. E, tlie 
fin.'- grate of the furnace; the pniductf orconibuslion pas&tnK fivm 
thence through the flue* in the direction indicated hv the nirowi, 
and finally tliroufih the flue F, to tlie chimney. 'I'he ohtaiukv 
carbonate of Kodn from the sulphate of suda thus produced, ■ 
effected by fi'Uowiiig nearly the same proccH us tbot de 
with tcepcct lo the production of eulphate of soda. 
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THK CrVIL ENGINEER ANU ARCIIITECTS JOCRNAI. 
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TUDILAH BRlIKtES. 



Dmcr tp lftm ^ ttu Tubtiinr Hntta liwiHgr an th" CarmunnM^ Pntul, 
'vrr Ihr FoOac md Onfatt Rai/iraif. Ew>rt*il hy j\xitnKw Tn«vr>- 
■u-v E"4|.. Eniriii(M>r, (if riln^ipjw. in iwin. — (Pajier reml liy T. L. 
IkxcAinaH*. E«q,, at lh« Koyal Itmtitiite of Urituh AixhitecU, 
Juiiiary^ftod.) 

n»t CNrniunDock Rond, mwii' CliMgDir, {mi««>ii nvcr th* I'ollnr 
and Gvvati Itailirny, a«krw, liy ntMiii of a li«nni MAgf. Tho 
widlli from oiit«ii1(t to miUide of parnupt U aJ fl. In,; the tMal 
Imj^li frmn one e.ttr(>rni> In iJm nth^ of tho nbTilincnt- walls aUout 
93f«*t. Tlip apvrtupe for the mil ro Ad USD fret in tlir> rlcnr, tHli<>n 
at riKlil-imiilpsi Ui the axk nf the railroad ; but taken on the fiiT 
nf tlie 1>ri4li;« i* 31 ft. li In. The wnlls whirh Hupnort (he iron cir- 
ilcn aiv 3 ft. <S in. thitk, conslnictt'd iif <il»tu'««rk, fari>il with f^r 
uhlar tit litiitiiner-^reawd (uuriw-wark, ^th of Ilie fac^wurk heiiig 
bMdem. The rnits nf thexe wsILb are streiiirttiened hy the trills 
retatninc-walU; anil thfrc an> four intcrni filiate nlnilmentB ur 
oiiicterfiirtii. t (w\ widi>. anil |irojt'<;tinK S ft. a in. Oiif iviminfr 
^■der each Kinli^r. these walla riw to a height of isfeet; Miiilim- 
^^HAialvlf mid^r tlipbeaini i> a oourM ufintilnrS fe«1 brond iit ihe 
^^^^uid 1 foot i)ii<;k. ThoT« in a HrmiiKht-iroi) platv bttlted dovn 
^^^Hp« connir nf aiihlar junt laentioriMl, to receive tli« feft of tli» 
HHwsr bran*, which are mv in number, tirinif 5 ft. l] In. apnrt 
ftwii rentre to wnlrr, ami 3.i ft. 3 in. Ititiii. Tiivy ar^ t-unKtriietetl 
nf the bwl builer-t)lutf. ? inch tliick. anti nrK'iiniire .3^ iiirhi>ti wid* 
la !&■ dear at ton. ntid 6 iitehft* in the clear nt liatlom, and arf IH 
luhea 4«ep (as thnnn in the annexed rntrravitiK. drnwn to a scale 
tdl incli to a foot). The npper and lower jilalni are (f inchen 
whter than ihr beam, the ^Uiiicli nrtijection an each dde heinx for 
the purpiMe of receiTlni; ilie anfrie-iriinfl of jj plate, with a )»eann|[ 
width of 3 inchea uunM tlie xidr *nd ti)iiier nod litwrr plates, to 
•bich fhvyaTe attar^d by riirt-tK jinch indiHineter, niiiinrt-hmdrd 
wi VIM ttoie and rirfiied over on tlie ottirr, cpreiidiiiK' to 1 iiirh in 
diameter. Tha-y arc 1} ini:h apart from centre In c^ntrr. The 
Waa* art! filled in ndid with ronrtrto 1» n-iiiter tb^'tn iinrii'tding 
wkI rijpiL a»d are liied tOKether by ^ cros^-bare of Luir-Mnur iron, 
3 tnchea wide, altnchrd by bolts to T-irons, which nrv riietted to 
lb*aMltaof the tul)». 

F%. 1.— Ua«liit two of Ui« Blnlcn ind Brick Artb hUmcn. 
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Fig. J.— Pl»n of nintin tiHlTy*. 



The kanif )irin>c (hu* frnmed to^cr'ther, tlie spaces between them 
♦en? filM in witli two l»-inrb coiirnr* of nTrhe-n (irickwurk. hiivin^ 
> rW uf 14 iii(h at the rentre in a xpatTe of 3 ft. ^ in. The crown 
•i ilic arcuea wa« paid coer willi hot tar. upon which was n hiver 
♦f vcU-wrou^Ut cliiy puddle, «dl rnminrd down. Oipr the rloy 
tlvre wAfl a cualiiiu nf Whinatoni^ iri-tid. In fiiriii thi- ntnJ, covered 
▼Uka Initdioic courne of eiiKine-nniieH, Sinclieii thit^k. 'Hie kuri- 
Mdal ruatimtcd arch-facea are of catt-irou iiUlct. ^ tbivk, bvlted 
1»thc»«t«lil« beams "nd cant in thrrc Ivh^iIik, Tlic piirupcls arc 
■f kamm^r-drewaedftooework, euoh altcrnnlir cuurae fioiag thrnuKh 
IW»boli! thicknea*. There \» a fool pnvement on each bide of 
ttcbcidjtr, * feet wide, with gultcra luid bctwccu it and the road- 



This bridgv waa conttnctcd for Williani Dixon, Esq., the emi- 
nent irvn-miurter of Ciliintcow, to whom the railroad belonged. 
That Kenlieman baa the mint important foundry called Die tiovaii 
IronworkH, attflaagow. The coin muDiealton between tlie furnacm 
i> br means of platformii rv»tinc on tubular boama, alifibtly diffor- 
■ I IK from tbonej'iHt deH-iibeil. The b«arin|; between tho furoMM 
in 'JS feet. The Iwnni h comiMwd of j |^te, the depth 19 inchea 
in the cJear ; the width, which in the umo nt top h« at bottom, in 
7 incbe* in tbd olcar. The bottom plate U ueeur^d to iht oide 
plate* by inner aoKle-iront with ^ inch rivetted bulln, Vj inohcc 
ftpnrl from rentre to t^entr^. Tlie tide pintea riae aJ iov-liei nbove 
the tup p1f(te, for the parpate of reeeit-in|[ the outaine anj^te-ironK, 
whiA aecure the top plate to the sidea, and to wkieh It it rit ettMl 
in the aame manner no the bottom. K«rh side of the ongle-irona 
is fi^ invhe» wide. Two ur three of Ihuie l^ans form th» rapporte 
fur till' [ilntforin, which coonecta the summit of one ium»e» with 
the other. 

There have been recently brnu|.'lit before the notiec of the pro- 
fcMiion ftt many Kclietnea for tliv c^oiit ruction uf beaoia for Kupporl- 
inic lloim, in order to avoid the varioue casualtien to wliirh cant- 
irun is liable, and at thf ■amo time to produKo Icuh depth In tlie 
flooring niid iiircoter liftbtueM in tb« wei^hti that thi: coni^idcrn- 
tion of tlie conDtrucliou of the abote-ileticribed bridge, whioli 
wa» erected nine yeura ainoe, ia at once inntructlva and intereal- 
ii»g. 



FREE-ACTION PtJHP FOR COFFERDAMS. 

We copy thi! followtnir de«L'rIption of n pump from thi? Itatfmg 
ChrMiir^e. It Uitu b>i»n tried Intety in one of the cofr«<rdnm<i at the 
bridice over the Trent, now in tho coursv nf riiiml ruction upon the 
tircnt tlriintiby and Slii>tlietd Jtinclion. Tlir jirincipiil fi'nturt-ii in 
the JHientiun arr-— thnt tbe action of the pump in independent nf 
thi.' eontact of uny two wlid rubbing mibst an <-««:— that it io not 
Milijeet to tha demnKemrut to which other pumps are liable. 
In uhich water-tight joiiita of one klml or another are retiuirM. 
and upon the perfedinn of which, iiniveraally. their otrertuMi 
working, nnd )n many cnaei>, their actual wnrkini; dependi; — thsCd 
it cnii he u»ed in enui rarer ing workm wIhth ordinary piimpa woul^ 
be choked:— and that it can be con<itructfd wholly of wood. In ^ 
»hon liiEiF and al n iridiiiK cohI. The orcompauyiDic idcetch diov 
ii Hertion of the one ibat wju trifd, and 
which diicharictd oa much water (workinir 
at fourteen utrokea per miniilr) n« a 12- 
inrhcirriilariiiittiijn-pijmp. The working 
purl «ii» below the surface of tlje water 
on Ktartinir the pump, altlioueh when once 
at work it would continue to dniw water 
until the Kurface fell below the bottom of 
thi>main. The bucket, whith wae a square 
wooden tube, closed by a common flap- 
vnlvh at the top, wa» eiispended by a 
wooden rod rouiiected witk the rocker 
above, nnd worked within another wooden 
tulie II) inohe!) Mjunre inside, open nt the 
top and conbtiliitiMK a main 2<i feet long. 
The bucket worked clear of thia main, 
about NIfitb of an inch on every aide, 
and wn» 3 feet long. About 8 bcbea or 
1(1 inehei> from the biittoui of the main, 
uniither vnlve vn» iuKrted. which, toge- 
ther with that in the bucket, oponcJ op- 
wnrdd. The »tn)k€ of the pnnip waa * feet. 

The mode of action is clear. An the bucket rove, the water 
ru^lied in at the lower valve, and by thb meana every up-rtroke 
rHised the Kurface within tho main, n cvrtaifl amount — the motioaj 
of the bucket and the mpply through tbe lower valve bring < 
rspid to iidntit of the e»cape of any digmificant quantity of water 
between the bucket nod tlie main. Tbe experiment wa* eiceed- 
iiiglv AUt in factory. The pump tilted aand and gravel in conudera- 
blc iiuaiititieD, and though RCitred by the same in tbe imntediate 
neighbourhood of the bucket, itn action woa not id the tenet in- 
paired. 
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THB CIVIL EXtilNBER AND AUCIHTECT'S JOUHNAL. 



fVtamvAwr, 



SUPPLY OF WATER TO LONDON. 



Anotb«r scheme U broiiglit fiirwnril for itiipplyiiiK t'lc mrtropoIU 
with wnier. It i» j.nipdwil ti) ukt tin- siimjly fiMni tlie river 
TdtiiiiPn, nwir H<-iilcv, ut fin clevntinn (if lOti Icct ■liove luw-wiil*r 
niark nl Lomluu-lirid^. unil convey it in a uiihI, 19 miles in 
leogth, until it rt-iichtit the (ir«nil Juni-limi (.'mini at Wetl I>r«y- 
HHi. vlirrici- il will lie iniivi-Ti'il » iHsIance of 1£ mU<;H U P»ii- 
ditiKtiin, in thn bed uf ibut mail the IVddiugtvn Caual, or in ■ 
aeiMTate cbatinel nlungrnidc of tbon luirigRtiom. A reservwir U to 
be ffirmed at I'ltddington. IQS fe«l above towHwaler mari of lli« 
Tluunm; mid Biiolhcr hiidi-Mervice reservoir in to be fono^d un 
I'riinnme Hlll^ 19(1 fwi above low-ii-atcr, »r ITS feet n\>ovt liijch- 
irater niark, wtlch tlie proniDtcn •tat« will be mniylici by a 
very aimfJt fif/rlraulic pmotr allained/nm the/uHqf Uif *w(w to Iht 
lovrr parta of Iritniiatt. 

Tbf >|iiiiritity of vidier intended lo bo supplied u IW million 
gallons daily. 

TbecMtofthe undertaliiniB i* ertimated at T50,ot"i/. ; |,ui if 
a •eparalc cluutDcl nhouM be mnde for the wnl« fur the whole dis- 
tance, USO.WtOt is tu be lidded to tlic cxpcnw! — making in all a 
million. 

Thii u an outline of the pnimoters' srherne, wbirli apneitra lo 
Ns )uw ni>t recdrcd timl mature coiiaiderjilion it d(.'*f rrc-' beJ'itrn il 
i» brtiiicbt inUi Piirli.iiiiciit : in confeijucnre. it will, we fe"r, hr^ak 
down in cuniniitlee. Tbere cannot lie a doulit lli«t tlis muroe of 
ibe supply is ffuod. and that iin ninple quapitity of ivuler fi.r the 
wantit of London miiv bo pruciiriMl, and tbnt lliere would ni>t 
be nuy very (rri-at olijectiou l« brtD^ii)|r the nupply by a nuvi- 
Bsble canal frtim Henley as far a* HcmyXotx, n» tlin nuvlf^ntioti 
throiipb this distance of 19 milea would ii"l hf more objpolion- 
ablc thnii taking ibe suprply fmm the Thame* "t Stain**, a plwc 
about the s.itie diaUiice liHciw Henley n« ">"t l>rftyt"ii. But 
we Iwve a ttroiut abie^iun to tbe coui»e of the (irimd Junction 
and 1'addinirtoiiCBnRla.wi thcyanffed by Inrge rciertoirs of rti^- 
nant wnter ciilltfcted durm^ the winter month*, and lei diiwii lor 
the l..i.ka*rc ibrouKb the summer month*. Thene rMcrvoiw reeeii-e 
the Imid driiinimc of n vast trart of country : owi \* »1 tbe head of 
tbo river Brent, ncnr EdgWftre-road ; another at Elstree; miotlier 
at Ruiwlip ; and ouo or two others between the latler pliitv iind 
Trin^; and, besiileis those cnnals coming uilbin the rnnye of ihtf 
metropolis, arc liable to bo polluted by a v»riety of object ionnble 
matters. Tlio hjjc of the cMiinl. "illi mi inch (all only per inile, 
re<iiu«te to carry liW million «allon» dj.ily, i* * modi lurLiT nork 
ikan we anticipate ihc e^tiniBlen «ill covrr — «livti \* incbided l\w 
settling-, filtering;. Aud dciivcrinir rMcrvoir™: for enormouH «* the 
([uantiiy t», it will not do to jJIow t)ie water to prow into tbe 
mniii? witli'jiit oiiderBwinK the pcoce*» "f filtration, iw ill rainy 
•ea«omi the rivor Thauit's is in a very turbid stnto. 

If the compiinlc' miiins and ipitfcii are to remain the same a« ibi-y 
now are, il wdl be retiuiwtc to lift 10 t* 15 million piUonw of the 
water f'lr the Hiij.ply n.f Lundon to the upper reacrvoir at rrimioBB 
hill, or the wiitcr will muX. piia« thmuKh llie main* with a raffieifrnt 
velocity to supply the eastern patU of London, frnm tiie tu seven 
miles dintnnce. How thi* tjiiaiitity i» in be lifted "by a very 
sinitile bi'driLulic power," llie prornnters do not ttdl tix 

Unk'jM,' indeed, half of tho liW mUlion enllonK be iillowed to run 
to wa«te, lo raise the 10 or li million (pillons lo the upper rewr- 
voir, by an over*h«t-w)ieel of :!0 feet diameter, by such an iimmitr- 
ment on^-half of the wnter would he diin'hHrp.^d nl an olevulion 
of only AS feet above Aty>- water murk, an vlev.-iliim Dint i^minol be 
of much sen-ice in ftiwliinp the ^ewera; »* for Uie latter purjio^e, 
the niwin miiiiitity of w«tcr Hhoiitd hfl dUeharjfed nt the hwid of the 
Mwers throiiKhoiil London. The wmte wMtcr mi^rhi vi-ry ndvmiln- 
gfiouflv he lifted for iupiilriiiK the Serpentine — murh nemled, mid 
which ii about 10 feet above hi^h-waler murk, and iiUo the ormi- 
tneiiUl water in tbe Gr«en Park nnd St. Janie^'it I'urk; bnt it 
would lie di*<-liJiri;ed too lorn for Roffent'* l'nrk, bh the lake Ibfre 
11 on about tbo •nme level as the intended Hnddintfton riMcrvoir, 
unless it be raised by an udditionRi wuter-wheel kept fur tlial pur- 
|io»e. 

After nil. the m»iin eon ri deration i*, can so Urge a itnnntity as 
100 million (gallons daily be diverted from tlio rivvr Thnine* in the 
■umrnvr tinu> without liein^ iletrimontnl lo the rirer between lieu- 
ley and Brt'nthird? \uA can ibnt (|umilit)' he broujihl to London 
with a fiill of only an inch per mile? If this rciiily i':in hi! doni-, 
ur even oCi million ^iiiloiiii, then it uil! Miii(i)e>.liunitlt1y be of i^reiii 
value to the metropolis, provid»l the uaior be properly dk><tri- 
buied ; for tlii* jmrpose il will be Indinpensably necesB:try to hme 
another reiervoir at Hamp^tead, with » Isri^ main fur Mipplyiii); 
it, in addition tu the reiiervuirs belonging lo tlic prenent walur cwm- 



putlca, to M Ut ensure n cnnMant supply at alt iSmei to tbc top 
tlaehtobat huuxe willtia the district Lo he supplied ! In such n" 
can mI thia be done within ibc capital of one million ffterUc 
We think nut; nor fur half an much more, particularly if the 
waier-course of the <>rand Junction and I'uddingtoD CaoaU be 
abandoned. 

It ii very ovidftnt, mi we taid at Urst. tbe scbeme has b«*n hamity 
brought forward, and oMertions made tlint mill he dilficult tu on^ 
port. Iniitead of 100 million ^llims, let the urunioien be content 
with ID million galhiits dally : that supply will be ample wlieo wc 
take into miiKideration Ihe present stipply of the New River;— 
and instead of irustini; to "Ji simple hydraulic power," let them 
calculate for stenni piint-r tu lift the Hater up tu llampiitesd, which 
would be a more central and elevated spot tu dulribute it tlinugh* 
out the niotrupulis. 




PORTER'S PATENT irtJRRl'GATEI) IRON BEAMS. 

Mr. Porter, of tbe Inm-nMilintf Worhn, at tbe (inive, Soolh- 
wark, liHS recently taken out • |Miieiit fur the cnitdoymeiit of cer- 
riiK>'trd iron in ttie constriiction of beams; and Hir the purnoetof 
tvuliiitc the Htrenetli some rxpcriments were mnde, of which tbe 
fullowiiig is an itccuimt. Two licimiN iniide on tbia plan were aub- 
miUvd to the tnt; tlie extreme lenxtli of excb "Hi feet, and Bfm 
between lupjiurtn VUft.iiin.; dqttli of bL-am, iHin.; weight of 
beam, b^cwl.; tiic top nod tnittom frniiii» uDrn of • intlie 
4iiicliei r-iron, ntid tlie bane i) inch thick; the pUteH of - 
seated iron fomniiK tbe heuin lieiii^ of No, 1(1 ((nuKe, luid tlie 
IjincbeHX ^iuch thick. The two bemna were placed fl fret 
and across the-n; ivrre laid two larifv oak block;, weiKliine 1 bd 
3 cwt., and sii|>|iiurliii),' the further load. Tliese blucka, ur hearm 
(the one 19 invliot and the other 21' int^hcs wide), were 4 ft. Siu. 
apart from centre Co rcntre. .tiid c>juidii>tant from their centmb 
the centre of ibr beam, 'i!ti incheii; upon tbexe were laid ca.it^ima 
bluckn, weighing « imu. 1 1 cwt. This wcijrlit was put on on ^alur- 
dny und rcniained till Tuettdny, without c-aiiting luiy deflctrtien. 
On 'I'ueaiday, in the cvunte of an liuur-uiid-a-hulf, «u additional 
load was applied of 191 bundles of plnle-iron, weimblng T tona 3 ct. 
Oqr. ttilb., producing a dcHcctiun of ^ths inch. This load «a> 
allowed to remain from I p.m. on Tuesday until 10 a.m. on Wed- 
iieiday, in course of which tune tlie deflection Iiud iNcreased Vgtt 
inch. Fitty-oiit] hundlea ui pUto-iron, weit^hjiig 3 tona ScaL 
1 qr. Slh,, were now added, which caui^ud a totiil deflection of 
1 inch bare; rested u <|uartcr of an liuur, when 32 bundle* of plate- 
iiun, weiKbiii^ 1 ton lc^c»t. Ui|r, IVlb. were odded, which t»rL 
creuaed the deflection to I ^ inch and 1 ^iW inch i'CKpectivoiy ; 
dilTcrciKe bciu^ evidently occunioned by the settling down of tl 
piers, inviui)C 1 (trcuter load to one heaui. .A further load, weifjhi 
ii tuna 4cwt. U ijr:., hrouKlit the dclWlions lo 1 j inuh uud Ijio' 
Thin loading woa proceeded with {gradually duriof( three ItQi 
when the luad wim Ivll for an lioiir. In the meantime n ili^ 
uuise called attentioii lo a purtinl dividing vf the bottom dan^ of 
T-iron, in the be>>u> whii^b tiithcrto oppciiired the leu'l drained: 
iipuo eKiiminntion, it wkM found to have onginalvd in n Hnw near 
''Hliut" in the T-irvn, distant t! II. 3 iu. from the point of inippo: 
thif cauM»d a fuither ilellectiirn of ,■« inch, but the fracture 
not appear to increase during half.an-hoiir. The d-^flfction of 
LiOit'i>« iiioroitaed to 2inehe« and Ijf inch with an additional l 
of ^ tons t> cwt. 'it\T*. Wlb. Iu:id, »pplied KradiiitUy durinjf th 
ijuarlern of an hour. After n furtlier l»|i4e ol lU ininu' 
further Irind of 7 cwt, cnuaed a rapid dcH*.«tion in the al 
weakened beam, the corrugHtcd iron giviiiji^ wiiy at the aiime tii 
totbe^lmin of the riveta loujfiludiniiUy. The beam« were 
blocked up lo prevent any necidenl from the nuddeii fallinjt of 
toad. Ttje corrugated irori of tho other beam "«•* oliio found tA 
havv yielded in several iiUcct to tlie loituitudiiiul >.train of tlie 
rivets, principally in the loucr part of the beam. 

The hrejikiiiu weiicht i^ therefore, considered to be aboat 
2.S toiu^ exclusive of tiic wei|;hi of the bennin. 

The inventiir eoruider* Ihut hi* beams will not wmgb more than 
one-half, or live- eighth', of the weiitht of r.-mt-tron heaniii to cony 
the «am« luiul, and that they ut;iy be inudu fur Vl/. per tun. 
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ON TTTE DRAINAGE OF LAND. 

[We gire the ftdlniritifr intMMtinK acroimt of L«n<l PminaKe, 
frfim an "E«ny nn Larid Drninnfrf. Stt~^ by Mr. Wiluahb, 
kcting «o^n»pr to the ^mn Comminiiofi.] 

treat adiamiagei rrtutimc fmut ihe Rpiilipmlnn nf firainra'- w-it^ to 
er, 11 no matlir vt mne tlicarf. Tlitj har" b»*ii titDrlti-nlly lllilt- 
'■4, ill tW mutt conrlu»<( tninnpr, U|x>n Hiic rH»w «f Lnrri Haiht'lnn, 
Bl T«Wc»i". SuffiMilihirr. *r><| the llIuiirRlinn tlirrn iflfordTil is tn f"rcibtt. 
that k Ircitiic on the tulijrrl of dralnnire irnuM *>« incompletr nithaot • 
ttMCtl^inn of Ihn >'tjthly ■fl'rrtlT« mnilr in wl.ieh Ids Hrrntnt mfmr upfin 

te )»i<ltlii|i't M(M« bu bern ciMiimril tnlonitvof tbe ffli)«tclT<'riiTi> ■g'nU 
tfl lu inrri>t«m*nt. 

tU«ing Irrqueutlj hnrd nf Dtc crMt iltnpKrtly mil pt*Mica1 Otltitp nf 

Ihcapun ailopMil ntmn Ijnnl ll»i)irrt«n'i firm, I «nltr(] TmIiImW for Hie 

■vpo*e of Inaptcti*! thn «Iid1c of Ihr *r>tnj;>'nirnlt, anrl ir-qiilrlng luch 

IBfiroMtiaii opuo all Ihr itriailt ■« would cna'ilr mr in ii*^ a i-niicrtc ill- 

•eriptioii *f th«m. lI|>fl^ (n» ti*il. I founit (hit (hfy hail Ixrn (niitwt'il ^y 

■itflj acieMiCc •griFnllurliii. and atningtt othrri. Iiy Mr. Ptrnrh Uwkf, 

«Imi hMl BWticed them in t ptin[ih1el upon Land Drainafce and liripatlnti, 

y*<ltali*d In 1HI ; bat U I'btj hare Ixtcn rontid^rahly ntrnded nnd im- 

prainl ilnce thai Mme, kn<] ti tli^ kre ttf jtrrtUr inipnrunr<< tn Ihn illnt- 

,lr«lfaw i of ilii oljprt towliiirb Ihli thipirr i» ilcnoled, llian to an «*iiy 

^■^^(d lo the lufijtct of diainiii; nnil itrigdiiin, 1 nlTirr nu apuiliiijr fur 

^^^P iaio a dtia^lcd arcount nf tht imiUi non «Il«incd, and vrbJch ara 

A !»»(# pMpniiion of T»cld»tlf J Hay, mhicH i« a manor •ilrndinn ^ver 

TJiii ariv* Hi land, wai orl^inallj pirc ol thr f>-rr»L nr rli)» nf Clnnnpk, 

amd (■««!« the hPtgtil, iMti 10 the tuivard of the ppnkTidg# Station nf lh« 

lOMiloniDd Norili-WMtern IUUita<r. Fram lh»(! hr-i;hi> tbe landi ilupn 

paihMllt. with »li(bt niidulalianl. trr lb* iltrr Pfnli. a diitanirt of »linii[ 

ifenaiidaa. Tha damatn wu nrittntll.T of ninch «nii11rr dlmrnilnni tlian 

W inant, «ad conpmcd two sni-iFtilly cnclosril pirki. xne cnnialnlnff 5^9. 

Uw alliar SOOacrc*. TUr- Urjjri iiarl. preriotit lo lyitd IliiKefton't cnniioR 

U tk« «iUts, WM in th« lAUHt Matt of cullictli«n, and much aF (ho 

•■•ni>r«at litllp ntDre than a twanp. Th* eircBmjaMnt Mmmon lanrii 

Oft* alao rovriFil ultb licaih of nikhcL Onhliliirdthlp'i tntoringnpan the 

ntatr in IS30, hli itLcniinn wii ai once iliKCted [o it* improvrmnnt, and 

W bai tiocc that lime bttn cnniianlly rnfia|iFrl in eilending and htlncinfl 

i> iaM lu prcMM bi(h Kile nf cultrvailon. Tl>t nld park fEiicr* bare Umii 

tk<ii*n ilowD. laric plantation* madfr, anil llic hnnir pnrk laid nut in a 

mnaer tuilnl tii tnt origli'irpiirhood of a O'lMfriari"* fftidciic; an extemiv* 

(nm tat Uem liiill. ii>d IhMljiidi •nliji-i-lnl Lo t new i[nTi|t<^ii>Cnt. Th« 

«tl<Dt •>[ laail «hi«h did ni.t require dnimng wia r-omparalixly ima11; and 

Bic «bal'. vbic)) cnntiued grnetally nf a lig;hl iiiil. ralb#r inclinp<l lo pMI. 

the aolnuil bcini chiFlly clay, hat lincn htr.n auhjcrled tn a reBulttT tfurM 

«f tfcnroaitb dtain-.ng. and thp «atfr collwied Into Iwn main channeti, by 

*Uch it U Aral conTrjcd la an titenslvt retrrtoif, wliich ha* )>rpn enn- 

tiuati for ila reception, and frnni whicrli lltr water fliina undrrErouiiJ (or a 

jbtuoa of Btaily half-a-milc, in a cuUcrt Qfti/fn inchct in diiinttr', in ihc 

krM bailalia^i, <ih(r« it ia diirliarf^fd upon an ovrrtlio-l v h(rl. and thiu 

■■liialMa mill.pnwvr for the vinoiia pnrposi'i cnnnrrird with the eilntB. 

Tb« MhMl originally uml nat (onainicled of timhpr, and waa thirlv feet 
talaaaDCtMi finmlbawint of luKcienl natural fall In Ihr turfacr nf Ihit 
iaai, httsoec tbe reaerroir and the farm, no liiile insenuicy acid conti Ivanrr 
nra rriTDirvd in itie ananprmrnt nf Ihr drlaili for ming thf water in Ihe 
■Ml (Aocnt manner, and for aflcrnardt Rttiinj; ltd a{ it. Much lalrnl hai 
Wmdnplajed In OTcicomins theae difilculiiea. wliidi liai been il'>ni! in a 
Bay vhich |irr>vrt hiivi eonipl''tc1t tliiB ^^^trini r*( cunri'tXing t'le vnlfr Ah- 
tiiatd (Torn the drainage nl Ihe land to the n-n'P'-^' "f nintl>e p'lwor. <i 
i^pieahla to the grtal majoriiynf ealaiei of any nia^niludp in the kliiRilnin. 
Tk* OlIclBal liBiticr iiiill-«he«l hai rarvnily lii-fii rR)>laced tiy niie l<uili of 
•nof hl-lron. nf iliiftj'piitht feel In dUmelcr, wiilrli i* a madi-1 nf Uiihl- 
am, cainl>ined fiilb sKnimiU, Tbia wlleel ii In l»lu a chaaenii liili> tbit 
ml aaniUlonc rock, vbicb her« iindciliu tlic BiiiUi-e lu tlir d>-|jlh uf ita 
tatir« beifbl of lliirly-eighl feel, by which meana tbe upper pari nf tbi 
■WtI it brovgbt hi-I-iw (be lc«el <'f tli* liMlimi (if Ihc reacrmir. and a tnf> 
£ri*i>l fall in :h' wattr in itt ei>ii'i* It the n<ill ii ffrmrtA. llavintc per- 
frtn.ail ill Murk. ti»F tail wiier ii diirhurged troni Ihe battnm of (he wheel 
b* a hrail-iaay, ohirb ii diiven (hriiuih Ihe rix'li. fur a dlitaiice of inmv 
Un (artla, aihrre It ii diicbarird Intn a Inwer letrl of the ritale. anil made 
•laiUi'le tnr tlw parpoM* nl IrilRallon 10 a laryc eitrnl oi upland trater 
■eadova. |a the rrcrnt attoraliaiia, Iron Iim licei> aubilitutri] for vaed 
>W*4tbiiat the whole lutchjoFry, Tlin eitriieiim of tbr (adiua of the 
vlrrl mviM alone lia<e citublvd Ihe mill tn do ninre woik witb ihe ■■■iit 
^ffij ttt vatir; but aiiLliuonal nAter hii aim been obtained, and lb« pawee 
•( the water-wheel it now pijiibI tn twrlre bot*<a. K tomparatiTely imall 
partviB of Ihe water which it now deiired frnm Th> diaina ia leqnired for Ihe 
latpBMa of Ihe null, but, being t«fi, U li all uied for Ihc purpoac of lrri|tB- 

Irak 

Hie mode by which the adililional Bupplr fcai been oblained it worthy of 
aM k e. A piece >>' ''"X of Ibi'lt ai-ipi, corrrrd with rinhei and deep iixit*, 
iattt ecMire nf a Itrte pU»lalion, bptd hren left nnplaniM It wat fortarrty 
■ M>l ..f ll>« ral«naie« heath nnir enelntrd. and had hei>n eonaidered Irre. 
itriBabla. Tla« siirl«op tuU «Bt nry poor, and ontlaid a bed of clayejr 



iraeel of three feel thick, the onderilralDm Iwtnir a tied of ttnttg clay of 
IweWr feet iMrk, rralinK up"'* a hed nf alroBg Kiaoel; tbe whole formed 
pait of an inclined plaiir, wtiieti letfuinatpd in a d^p quaking hog, paittally 
entered and iiirrniiixlrd hiIIi aldnr: helow ihli <(iat were farm laitda. 
recently enclmed. imperffetly drained, lb* Iwnmm (wiiij ewid, notni-.hiland- 
ing Ihe iniiace had been dried. The mod« adopted in drniniiig tbrie thirty 
airrBi, waa l>nn||ing Itirli np fram tbe mutn drama, which fed ihe mill (annl, 
and Whlrh. nn rrarnlnjc tlii* Invrr pirt of tbe land, weic twelre feet drep. 
Dralna of Ihc iime drpih were Iben col tbinugb tbe day. on each aide and 
Up iltt eriilTe o( ihe thirty acua. Tbe bi>Uon)t of Ibnc diain* "ere twrcd 
at diaiauccf uf fi'Giti ail ya/da apvl, ihe bi>il<i|[-riHli f>uiin^ ihrougb Ihe 
elay lo IbR brd nf (tra>«l beneath, front which the wntee in the ttialum of 
firavel gnihed In ahnndince inin the drain* : by tbeie mearia Ihe bog in the 
wood below hai been elfpciually dried, and Ihe enid baltnin of Ihe farm 
Iniidt, tliil luner dunn, hai been ||Teiily ImprnTcd. The anrface u( the 
thine acm wat afterward* rloie diained, at dttianceaof iweniy fc«l apart, 
and ihree feet deep. Ihc whnle aurlace, wbiL'h wai urtginally ioipaMable by 
mall •" l>rat(. >■ now titund and hird, and ii valued at JOr. per acre- Prom 
the additional nupply ol water Ihui (tblain'd, the mid can work night and 
day diririnj; the winler uinniha, and (i>r likleen houn pre day In (he drioat 
ti^aann. Thu* at a comparatively irifling rott, by the application of ordinarT 
ikili and judftriKnt. haa a nAtl'iui waite beeo cantenFil into valuable land, 
and furnlibed naler power, wbicli well warranla Ihe aaying of Lord Halhcr. 
ton'i a^reiil (Mr. Hiiiihl). thil " that hn| waa ihe bc:l bit ut land upnn hii 
Inidtliigi'i eit*tc." A aimilar artpliealiun uf Ihc lame principle wonid be 
eqn4ll,v Tnlua'ilc upnn eienr taiaie nbcre rqual racillcie* exiti. 

Till! wh&le of tin "n'k connected with Ibi! drainagH of ibe land and iha 

mill, both in ill ■■■•ni.-ept and eirrution. doei inflnilc cre^llt tO all con- 

errned, aiid l^rd llathertDn ba> been lortiinate in having, in Mr. Bright, th< 
auiitanee of a moit intelligent lauil'J|;ent. in wboieconlriTaone he i* mainly 
indalxed fnr the ftCi|uitiii<>o of tbi* great puwei, and uiidet whoxe aupciiii' 
teiidcnce ilie whflte wai ricruled. 

the water-wheel work* a ihrMhinji machinCi CBi* hay end «traw,n4 
kibhlea oaia and iMitey fur a aluck oonaitiinii of about 2&U hor>(a ai.d imUIt, 
jiriiida vbiat ai>d fi.dIi, ai)H diive* cireuUr law*, by which ihc laBiiig uf all 
the amallcr actntlifigt for the ute of Iheeaiale i a executed. At my niguetl. 
Mr. Bright lixi kiiidly fiii>gi>li<-d me wiih the following tahin, thoning lb« 
coat nf tbe wliol4 of them worka, and an eitiniate of the aiviug rlTtcird by 
iliroi, and wbicU will at once ptove itta vtlna of the principle wliicli thtf 
Uwr ai> a uc cm full; eirahliihcd- 

Tbe fullowing iiaiiairmrntnf ihe number of acrcaof land umlw-dinined, 
the nniuii'it eiprndcd ibcreon, and tbe iii.crt»«e in tbe anuunl vallie pio- 
dutrd by tlie piuuc«ii — 







ViliitnT ITie luiit* 


AnmainHBdcd 


Value ot Ih* laada 


QuanllllM, 




lo [h>lF 


In 




III llirlr 






^1 


Drtgtatil lUls. 


upder draining. 


t 


rttfflll BUU. 




Annual eihi*. 




AanaalTaUA 


*, m. 


r. 


•■ 


£ *. d. 


£ i.d. 


a. 


£ t. d. 


;a 1 


Ml 


in 


Xt 4 


?M l> 


■a 


llM M » 


la 1 


1 


10 


3 U d 


"4 1# >^ 


.^ 


M •■ V 


HI 


X 


in 


WHS 


M t« -l 


4l> 


-It » 


«2 i 


1 


t» 


SI IT g 


avi 1% « 


.1lf 


VJi U 4 


.HI a 


34 


III 


11 a 


i'.;i b h 


m 


.'•4 1 < 


hi \ 


M 


a 


ma 11 B 


iM Ifi 4 


3J 


fU IT 1 


3H .1 


in 


lu 


u e d 


WHO 


M 


ii 1, t 


sa IS 


n 


« 


IS 4 


max 


M 


41 M » 


\i 1 

lU 


m 
It 




::::::::> 


W H { 


M 
31 


VU 1^ * 
IV II 9 


« 


n 


n 


i a 


7« V 9 


» 


!■• 1- U 


» V 


11 


ID 


13 1 


41 9 4 


Xl 


« 1? A 


3L a 


10 


U 


IS Ii a 


MOO 


au 


f<S t 10 


la M 


in 


li 


11 17 A 


4i> 3 7 


M> 


■M M U 


Sll fl 


'J 


It 


sr c 11 


I7^ 9 4 


s 


ai ta V 


ill » 


34 




■iM 14 a 


1,;^ It a 




7W L « 



nial ErMitdUmrt. 

£ », d. 

UnilrMlTalniix at per aulelneiit VM > 

»>vr e<c<iln| Water- Wheel and llacblBinr l.UO II 

lrn«a»in> • nt i Ut 

TelaloutliT ^3.'JM 14 I 

/aereofM/ AnwnB*. 

£ t. i. 

pPMtnliiiDualvatueor landaaniler.dratnad 7M l 3 

tirlgiual rtt^t ot lb* Bam* IiuhI ..-...-... 12ti^l 14 A ^ a. ft. 

. ' 4lm 4 11 

biLnaled ■nnioi •'rring hT lh> Mil' ..- ^^^1 *> " 

iDcrraacd apnual lain* gl Wawr UnOuira .■,.,,■■« "<' ^ " 

TtitdlDCRawl r(nt.u< .«1.»MI Rll 

B««l(ln( frMi »h» iti^iiare ot JKI urtn.. aixl thr »iBpl»nn*ni uf Cf»)o. 
water ■»Bei(lilI-iil«ea*r««ofl«iiil. •nil Ihc •tTlni(»ir«i*«i hi't'"n'i'l''r- 
n>rnl ef n>lirp<n»T. UHr*ili«r airordii'i * ciMJ auiiaal luicreil u" Ilie 
autUTor vpwBrOt«r ili'rif-iti yri «ni. 

The lenani* apira Uitil Maiheiion'a citate ate, aa lua; be ca|>te«ed, ^il« 
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illw la ttie ftttt Ttliw of mill.^ftWM for tcriruUurmI puipMt*. •"'' ^'« 
loriUhip hu trtaei t wiier.tnill, iiniilv In »nH of i<» l<«^lnB f'«tui»« lo 
thai wliirh has been iJMciib*a. upcn on* of H» fwmi in the neighbourbowl. 
In itiU u>c, tli« JriiD»|tc wiWr of the (•'«! it eolI«*l»c) UW ■ "«r»*lr. 
tuffiticnll; abott lh« fiitii buildliiK* '■» 6^t'»ff iM >«e*»"itr of tinking the 
*h<.ri 10 .Wplf J»fl(«. tli« twrfimi of Ihe grflund u ■■• i«c«Mary m the 
fnrBf r <n*lanM : ibe «««* It bn»f ht from Ihf f««r»nir in rwuirun iiipw. 
Uiil umUrgronnd unlil ihff apprMdi lh« millwlird. wtirn thry tiiir ii> a 
rimr-Dfrk, and dwrh^rg* ih* waler upon lU upprr (iitftMi ih« tail "at" 
U (r«t nil of tij a cnlfaii dHrluriinit intu a lower U^el. a> in t\tt f<nta*t 
inttanw. 1 fuuad. on in>if>f owr the enale tlai oibct of ho loitdthip'a 
UnanU wtre desimua ttf nakiiK mnntemenU »iih Hj' "F*"** '*' •'•"*'■» 
(rKtioai. twins ci^Jenllj «nit<>in to trcttr to Ihnnwlwa thr lane adran. 
UgM at «re «nja;td bj ttreir ■ci^lilioan, uni ^U willinB lo !»•« an atldi. 
llAnal rrnt. M|aii*Unl lo tho liltanTaiici eanftmtl. 

TUtplritof impmwttcnt (shibitrd on tlie Mlaie la w»7 BTiiyri"t- ••"> 
jtmeDLi greU indunaieMa Id tha npitallili and Unduwnrr* of ihit kinf • 
dont to luni Itieif a11«-ntian t9 Uk« imprcKCuicaU. In print of rtmoorr*. 
lisn. iM pmflit lo be ibn* rTiliatd t1i»D« ill oilier iBintmcnU with "l"ch 
] ani atquaialol far mm it.e aludc. and ibe anMUiagciueot Ibejr afford it 
uott impoftaal in ■ natiflnal paiol of ncir. 



PXOCEEDXHOS OF SClEItTXFIO SOCIETIES. 

nOYAL INSTITUTE OK RRlTISIl AUCIIITECTS. 

/an. H,— SrOMKV Smirki. K-tq-i V.I*., intb* Clutir. 
A papM wa> Ka<l " On tit rarww QmlHir* »/ Can «««*," hf M». 
C H. SMrrH — II eiplaiiiMl vanoua snatjaM of Iha atono, nnri experl- 
aienti on diR«r#Bt ImcIi ai lu t*kiM*ae« aod eoaptaadon, ami alwi uo ilii> 
RtiMrbml fjiamcm uf Mch *ahpiT of lheUno«. 

Hir ChairniHD ilalnl Ibnl in oar buildiajc trtcird nnilrr hi* <li(«i'lien 
^^^ llic UMT u( Catn Hlune iiiaienif of I'lMllud taicd ooar ll.OOOti 

^B /m. }?._T. Btii^MT. t*q., V.I'., tn lh« Choir. 

^^V A pap«r>' On Ihr Gir^rr. itrittyt itrr lit PoUoe mJ Gwan Raitinay," 

F wu rrad by Mr. DoiritLt>Mti. It U glrcii In aaoiber pari al the JeitrnAt 

■ Mr. JcMKi^i;! dcacribrd a new watrr-cloaet intrnfed h) hira, whicb 

I cttDibta a' Ihn nrilinar][ bn«in. The trap ii Turmril of a lubr uf tuI> 

I canlaed toilia-rubbrt, comprraMd bf Iwa clip* dote lOK^IIiw nhrn duI id 

W uac, tail forma an airlichl j<>iiil. 

^^^^ SOCIETY OF AKTS, LONDON'. 

^^^^^H All*. 2l. — T. U'lAKWuRTK, Esq,, in ihc Cbair. 

■ Tli» StfTeUry rtM • IMp*') bj i'lofaator B. WooDciiopr, " On Amm 

A'artyariM.'* 

Strum in il» pr>»fiil prnpiinal aUle awes lli origin aud progrMa lo ih« 
IniproYrm^Bi* r«c#ntly nindt In Ihn fttrani-rnginv in ihi* country, Tli» rtn- 
|>lii) njt:'[il of HTitnial poMrr in llir propuliitin of trrxdfl* liy mtnntt of 
piidillr-n litrik ID iif irry niicirni ila'r ; and the »nbtlltiil>oii (if atrani for 
lltif b^nit purpuic naa tti^t^r-fitd a> t<:>on a> ihs •Icam-coKiiit wan [riidrrrd 
(ffcrliie in pumpwil waU-r fruin miort, lociK bcfuro It it«> futind copablc, 
Iron ittthrn iniperfrct «Ulo, uf proprlLiUK aiuM'l adianlaitruui'ly. 

In HIS. BkIkti Villufiu* pave q >i?wT of Imo ttalleyii, iDortd by 
vbcrla. — In HAS. lltaKo dr Oaruy, ■ 8)^•^i(ll »ca-<iiplaini U aaid lo bate 
«shibilcd An f^itine l>7 nliai^li ¥»*• U and iliipi of lofK*^ •!» fnuld be pro- 
pHlrd. — In 1IU2. Jiihti Brainab, liar jiiiriiiur of llie hjdfauUc prru, uf a 
wck, 0IC., obtained a palml undpr Ibe fallowing liilr:— -■Hii nrw in- 
vented Iljdrunlallcal Alacliinr and a Knilrr, nn a tiLore prcniiar prinnipli: 
IhaD any J*% made knonn In ihc public ;" nod aoir of Ibc iuvenltnn) ilc- 
■erUml la bit apcciCtiation la ■ '■ roode uf proppUmfi tcaH-U by Llie iiu- 
proiad Mlalory-cnginr llirrciu described and claimed (whiirh will act ■■ a 
)tilRip), by mpani nf a paildir whrel or wliul iiiny bp chIIpiI a ■urv'w- 
pfnpeiler.— On January 3, IIUU, JamPi Hall oblMiucd n pulnil fur in- 
provemrnia io the ateani-eniiine, onx of which irai fur taiiniiii; tlie atcaiD 
lo arl above the pitlori aa well a* below, and thii «■> calird the " Joubk- 
ImpuWor double-BctiDR casine. Thi* ww ihr lir*t iirp' id w aid* Ihc 
practical apjdicalina of iho atcnin niigioc lo propclliO); •lEnnihvaU, — In 
ITBt.a palvnl wtmnraoUd la Uilham Sfminglon far "lii>ticit intcni^d 
■iMiD-niflDe OD prioclpica KDiirel) nrw," uod in I7HT, I'altiiJi Millvr pub- 
Ustwd > pampbhrt 04i ihc aubiect of proprllmK lionli by |iaildlr-ul>ci>l9 
■•vrd by men. TlicieaK-ta towtilrblbcj nrri- applied were callril Triple 
VeaacUt tlis deck bclut conilritclrd so ni lo cover ihrec imall ttaaoU, Bud 
111* two paddle clirclr bL-iDK Gicd lo Iho «pace bplHern tbe TCMcla, 

TUe Crai bnnt vliich ibe ilcaw-eafiiiK w«* nard for ihe purpose of pr«- 
pclliox wa* cooalrudcd by Mr. SfoiinBton. al lh« •ukSt^'ioo of Mr. 
Taylur, a poruci lo nhum Mr. Miller hud made tiDown hi* titwa na lo Ihc 
poatibitilj uf praprllinjC teitrJa by uirana uf pAildlc-wbeels. From Ihe 
viperieuce which Mr. i^jmiDfjlun named in Uie cum true! ion uf Mr. 
Millei'ii boat, aud Ibc circuaiilaucc itial lU lldO, Ibe crank had brcn dii- 
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eo«*-r*d bjr Ptckanl,aDd al tb;t time Ihc dooble-actiiiECjIlBdcT aad cnak 
were bHax uardfof alaliouary ensiura. he abandoned hia owa oM encM. 
and utitaioril a paietil for apply uit a<lDubl«*aclioK ictiprwcatinit cnglarM 
a boat, and for placinR bia vtaiik oo ibt bii» of lb* paddla-MlMcU Hu 
was n i-i'ry iniportaiil dmoiFr) , 

Thn nmiir iii the truel la which SyKiinjcloa mmhined llin do«ible-atfli| 
eogiiie uf U'all. llir crank auil fly-wb**! uf Pf^kHril. and Die iwpf wrt 
wheel uf Miller, wai lUc Ckarbiitt Omda*. Thia vonihlnniMHi of m- 
cbiui'f y (;aaMllulf^l Iho syl^nt of aiuuuDafiealiuD oui* u»cd,aDd ihia icMtl 
wa» th« paiciil att«u>boal ul it* ranff. Mr. l''ullao, ibi> Aui«ri<*n cnipaao, 
and Mf. B«ll, Ihe Scotch raf;io<;rr, were on boa/d the CharMU Dmdu,wA 
■cituirvd ■ bauwlcdgc of Uie ludchlnerj u<pd by Syioingtoa. Mr. Fuhm 
aubti>qiimllj' Inirodueed Ibia ■yiinn uf prviivltius la Aniwira, and ha wu 
lh« Aral prntoD to olabliili alrainlxiali fuir praclical piirpoar*— Mr. fiell 
naa tbc 6[il pcnon in F«ru|ie irliu cslabliaheJ praL-lical alcanboAta. 

from the mUhliahnieot of pmiiical atvaiu ua>i)taliou, M tSOT, lolb* 
]nr lt)9T, ihe p«ddlt-w lieel wat llievoly iiiBlrumrnl utfti lo emcl afalail 
lb* «alirr i bill in Ibr la'lvr y*-«r, aa luilrumeti^ ouw (trarrully umad Ibt 
acrew-proiielltr, Mat piaclirully lutruduceil by L^ipuln KnctaaMi. AV 
■boii|th almiiil iniiuDirrBble niiides uf pru|ii-lliu)c (euelt li««* IrWB tlMt M 
lltiw hern tii|[g(ilrd ami parciilct), Ibe only iu&liuineDU IImI banc blthtru 
been found of practical bciielll u;e the paddlcnticcl and Krvw-prapellWi 
racU uuder tarioui modiGcaiii^n* : — 1'he «arifliet of paddle-wliml* a* ■•- 
provdl by Miller; lh« Morgao paddtc-wbeel, inTrnlad by Mr. E. Galla- 
way, and ilieaplil paddle. niierl, ioieDled by .Mr. Field. Th« varialMitif 
ihv pmpeHrr. are purlioua uf aii uuirurui ptlvb-tcren, pateuled by CapUia 
£riciMin; or Ibt) iaurcaiiug pilcb-tcreWipaicuied by Mr. Woodcraft. 



INSTITUTION OF CIVIL ENfilNEERS. 

Ja%. 9. — J. FiELU, £is , PrMideul ill tbc Chair. 

Tli« fi>p«r read «aa " .1 Diterrpiitm n/ lit imfrntttl f^rmt qf HlMr 
Uittur Uy Mr. W. KAiai>«iiiN. M. Inii. C.B. 

After nolicing lbs oppoitunily for improieinent ifTorded by Itie tBhititt. 
([on of e»t and •rroughi iron for tiuiber, to ih« coniiraetton d4 h/dmlie 
machine*, the author pinnted oul llie ditultintagea aud 1dm of poirwut 
tending ibe principle and Ihe farm of the uld oncer.H heels. He qMltd 
Dr. KubltDD'i "Mcclianicil i'hilniophT,'' for Ihc nunicraui diiadtanuin 
of the ulil fuini of buikct, and tbi: iIifQcullics irltinjc from Uie attcnptac/ 
Ihc old rnillmighu lu deiigii a eliape wbii'lj ibuulU rclain Ibc waltr for « 
(ficatcr Icnulb of iim« in it, and lliui give duI mure power. The cbitf 
difficulty «■■ llic oppotllian of Ihe air to Ibe eiiUan<:« of Mi« water) aod 
numcroui euntiiiancot, auch ai boring hal*a in' th« alarti, nakisf Ihe tpaot 
much naitaner than Ihe fare of Iha bucket, Ac were tried ; but allll iht 
diffieultm eilated, and induceil Mr. Fairliairn lo adupi ilie conairueliM di> 
acrlbad In the paper, and which be lermed " tbe VeiiliUiin^ Water XlbMl' 
Tiiegeneial obj«ci of Ihete mn di deal ion > watio picvtiit the condeniatioD of 
the air. and lo pcriml lU rica]ic during Ihc lllllii); of Ilic bucket «ltli waici, 
M alio ila readmiumn durinf tbe diacliaige of ibe naler inlotbelavo' 
mill-iace. 

The papte Iben de*crib«il miaulely Ibe principlea and <«Btlraciioa ef 
ib« large wlircli erceied lor the Cairine and Deaniton Woiki; (or Ur. 
ll(«on. of Llnwnod, neir Palilcy ; for Mr. Ducbwnnh, of Ilaiidlonhi fee 
Mi. Aintnuilti, of L-Ieaiori and tor niheni aiid ihuwfd that In all eUM 
the ayiteiti hid ptnted etiilnenlly Bui^ceairul. Tbean aibeel* atie all on the 
aiHpcniion pniiciple. wiih wraUEhl-iron arm*, radiating front ca*t>t»n 
centre) to ibc |irri|>hcry, antt lo pticrd that the whole (tiiiirlure ««i in 
tenaiitn, the nioiluii being coiniiinnicalEd from internal touihcd-Khetiii 
llaed to Ihe ihrtfuding. The >»tiDii» mudLficaliuna (if the fornit bail 
adapted (or different heigliti of fall were deaeril^ i but il oill tuSca M 
^vve that for brctit- wheel* fof high falls, u it appealed Ihe most (XHnflMfi 
ThMB wheel! tieia deicribcd lo pMieti ininy advanUtcn licyond tba e*tf< 
ahoi. Ihc tindersbol, or the cominon brfatl-«lieeti, and neie hast idafui 
(or (alls not exceeding 1» feel or ZO fcM. and where al liuiea Ibers WW* 
fousiderilile depth of back naier; and lurb wat ibe iinproiement cWHi 
by ihl* lyitcni, that the wbccl at Mr. Ainiwoilh'a mill nas fre^ucadj 
plunged frcin t> f«tt la 6 feet In ihc back waicr, vitboul ita uuiforiu tpwd 
being impeded. The wheel bad arluetolfii the Isil end o( ll>e budwia 
were lurncd up at a diiiance of two incbe* frocp tb« back of tbc tola-plat*^ 
*nd ritoning parallel with tl, Itrminaicd wilhto about two inebe* of ikl 
b«nd nl llie bucket, imcucdiitrly above it. Tlic nsler. in enleriag dW 
bucket, drove the air out hy the aperture into the apurr iKliind, and IMDOi 
iDto llie buckcl above, and to on in luccenloD, Tbc converse octmnti 
when Ihe buckets were euipiied, as itie air wta enabled to flow In as faM M 
Ihe nbecl iTriicd at luch a positian as to ptrnit tbe water tu escape. It 
appeared to be allowed Ibsi ibit systeta had been verj generally lucceatMi 
and Ibsl the result* ahiainid had approached, veii iicaily, lo the staled 
dutf of Ilia Turbine, wboif powers bad, however, bern luiuli itxaggcrilad, 
and had been allowed reoently by M. Poumeyroa not lo hsve obtainHl nwt 
Uiao about il per c«ni. i* a tueaa duly. 

Jan. 1 6. — Tli« annual meeiiog na* held thla CTeaiug. 

The folhiwing Kenllemen were rterird In form Ihe Council (oirttitci^ 
auinx jear:— /'rtafJei*/,* J. Field. Ki^r-i'ruicfenri.* W. CBblll, J, M. 
Itrudel, J. Stuip»ui>, and U, Slcpbcntou, M.t. CtnoKi/.- J. F, Balcoai^ 



ISM.} 



THE CIVIL ESrtlNEBft ANH ARCHITECT'S JOURNAL. 



fll 



G. 1>. Illilili-r. I. K. Bnin*!. J.Cnbltf. J. FomUt. C. H. tiragory, J. 
Leckr, M.1>., J B. M-Clmn. C. May. arxl J. Miller, uiniiiben ; mad W. 
HordiDH ted T. Piprr. Mn.-.iKiaU. 

TIiB report or (br Ooiincil vimt ni-tt rf«d. S»ti»fw:l<iry r+muni wtre 
Bi*M farlk« nnufiikl df la]i io lh« pulilirnliiiD a( the minulet of ])roe(«d- 
isc>, aad a pt«o was >}etail«(l Tor pHjing off lUc ilcbl incurrod fcir Ibo «!• 
ItnlidM of ihe bouM ur ihr iDniituiinii, 

Tdfard BlrdaU nrrrr prcarnlFd In Hit right boD. lh« Earl of LoTclace, 
He>>r». Harritoii. Milcbrll. nod Kunnniiir. 

Coaftcll pmniiioi of booki. to Mtd^'*. Harriioa (Ik) JackwMl. 

Teirord pivntunt i>f buukt, to Mrurt. Krilnian. Hrera. »nd [(*iikiD«. 

Mi*«nalfa wrr* r«aJ ul thv -Jco rjurd mrinb<-rii : — Me»ni. B. Cubllt, T. 
Hopkinf, S, Vonlr*. lunnlnTi : LipuI-C'dI. limniirMh, I'. I.. Camplitll, J". 
r«rlioii, nnd T, E, Stci-Ir, ituiiciNln: and .1. PopF. grail iin If, Volet at 
tltaaki wrff puwJ uuaaimuutlv lo the VrraidrDt, Vicr.|*fr»l"lctit», Mcm- 
twa, aail Atanrtntrt i»f Ibv' C»uncil, ood l« the Srrr^lary j luil llip I'rrai- 
4n)(. In rHiirninn thasbt, itav« a mcmair of Ihr Utr (■*»»);« !«ir)>hcii4aa, 
■■d hia ttmnpclKin with the combinalian nf Ihr Grv-iubpit njiil tlie blail 
|4]M Ib tbe kiroinaliie, whicb cuunitiuinl il Ihe life cf Ibe |ir»eut railnay 
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Dte. II, 18fS.^oEiNCAV, Riq.,P,[LS.B., Prnidtnt.ln ihe Chair. 
Tke iallDwiag commimicstinni vtte mtAt : — 

1> " Dt*rripiam if Itattuttr Snrm Crampt, drtiffnrtl fm lemporery um 
(• Undhtf lofrlhrr /Af S/ww» in tlit Qi/n^lnte'iun nf llarlmr and vther 
U*rmr IVorkt." Ry TnoMAa Sri;vKK«A»r, Etq., F.K.&.li.,ci>tl «iigln(or. 

Tbit paper italra tbat tba (fat majoriiy of inttanwi of dama;:* to 
harboar* from italpi occor durina conitru'^iiitii, or fro<n nrgltct in rtpaif- 
»(, aad altnw* U>* •Imoai tela] drjivtidrnrc nf a whnl« pitr oti tW itability 
of «*cti Man* In tli« tlnioture. Mtny iii>iiinr«« »r« adduced nf harbnar* 
nMtnn% fraal itttbuf* during eonit'uution. «b rli, aflrr being •■ timed in'' 
Md cMnplMcd, have niihaioDcl ili« auaulti of after Uormt. Tlie printipla 
M aUcb Ui«a« icmi rrimpa line l>rvn dnigncd ii tlial uf cimpling iinne* 
HftUier )■ aurh a uiaiincr that tlic nutcrino*! cannni lie rcniovcil tiilhnut 
lflfflB|| ibc adjoininf; ■IDti'T* aluiig with U. The ftrit of Ihnc iniphiUFDU 
li tftapttd for • Tcrlical oall, and fvcnialt of • oou-rnd at irun Inairtrd 
dia([en«II« b«li*««D tMO of tbe atnn«( of ili«> woikt. and nit *l(l>er end of 
(hii iwJ «h*ina ar« alipprd (an* ael btiDf; at the front of Ihc wall, and Iba 
aih«r at th' back). Thpt* paw Ihrnu^h uii«nin||i in an *biittiieiit-plHln 
fliad dingtintlly acroa th« tut (totin, nnd art tipblrnnd up Iiy mr4n» of 
capaian* headed acrem. Tbe lecoiid of Uieto loiplcni'iiti u deilgDcd tnatt 
fVlimUily for a tatui, or abpiiig nail, iiiid eunBiai* of a kneed abuiiueni. 
|IMc (ptaml upon the laat or onlnrnioit itanc of the utiliuiihcd nork), 
eonaeeled by chatni lo • ring-bolt. Gaed In atiy ito-ne at a auffident diatance 
fraoi iltc op^u cod of lb* waik, <i> rvfin l« a crof'bar drixn down betnean 
Uiy ap#D Jnioi in the miionry. Tbeu ehaint are tigbtenpri np by oittna of 
a draw-wrctt. Tbii apparatut, in iheeteni of a ttorra coming ou mddetily, 
<mU be apfiliiHl io tbe ooittte of a few miniiies. 

I *• ttMtHpih* V <* f'trt.hngint on a ntur firincipl*.'* By Mr. Johk 
Vbitb, engiaeer. 

Thn flrt'en|bne 1* pitmietl f»r England, hnt nnt for Sroiland, It ana 
■MM Ual it differt ia prindple from ill oili«rt kitherto made, atid that the 
Mtnriag art aoanc of Ibr adnniagrt oliutnrd :— I'lm, limn ibc numljcr 
Nnploy«d. and their great t")^'^''? each prnHitdiig a p retail rs of 
I Bpaa ibe M|tMre tnch of vater, nbitb ii at niucb aa twfticy m«n on 
arragc caa CMiI in tbe camman Gre-engintB by llicir unilod power, 
ftudly, the mta at Ibe CDiDinoii cpgtno nay eitber hvlp »i binder, at 
tbe^r [iWauiie, trithout tbe pOMibility of detection. Tbii, boveier. ia im- 
lawiMa ill Ihia new pngine, fnt sa earh tiian liaa Ilia own piioip, he muit 
rilkarda Ma dnty nr iland itili. IWtidei. aa carh pump » a prrfort Drei. 
oT ili*lf. Ibe tuacbiiie cm Im wuiked fioiii one man up In iti full 
ncBl, while Ibe cDniii'iii] rnginra eannol be woik'Cd at all until a auf- 

it Bambcr of haitda be put i>i>. That it ia eiideni that Ibe pump» «F 

' flMCMBBBn co|>DC* muit pata ilielr ctnlrea at Ibc une moment, nlilcb, 
IMIh Ihaair-vciaeliWonlii rcJider tbaiii v-l IJllle ute a* f)rc-ti>giu«t. and 
I witli ila aid Ibp CqIuiiiii of water ri"ea KO'd falU at t^ery >lruk« uf tao 
IMjia. ■■ maybe leen, o«caiioning a great waile of power to renoter it 
' aiUtaMt noteiurriiof th« Iscera. Thiieoil via ilaled id be ilmoit 
■OOBe by the iwekror motB punipa Mr. M'bile eniplof >. one 
'<el Vlltdi belnf in full (Miner wlillc llir olheri air trrciung tbrir 
^i* wiaCDtai pTcaiore U iiiiiiitainrd upon the jet, Khich leiidera the air* 

eedfsl, bill with il. nurly »» iicady at tite jet from afouniain. 

Tbe iKiid thing Ur. White entiwd wat bit nielhi-d of preventing the air 
tan RiiaiHg with the walei am) ewapiD); oitb a ciacklitig noiie a* it iaiuoa 
taiB Iks )*t, braakiog tbe column, and cnniequcnlly prevtntlntt lit from 
NMfUaf tbe altitude it wi>u1d othcriilicatiaiii. I bit i> acrflnijilitheil by an 
kip»a» i eiit is Ibe top of tbe air-\eiael. ahlcb hat a vulcuni-eil iiidia. 
n iMia t rap, •iipparied by a pierced nteial abgeld or diaphragui, tbruugU the 
Waa of nhieb iIm nalcr acta upon the cluttic aubatancea, oicr wliidi it an 
iir-li(bl doB**. anil the apace bctnern it charged Titb tbe mnpreaicd tir ta 
<5Plb.vpoa tbctquart tuvli, wliicb » tuiibcr caiuprcued. nbeu tbe 



pnmpa or engine ii at worit ; thaa prodneing ta oniform tlwtle aprlB| that 
equaliir*! Ibe finw of Ibp wai?r from tbe j»i. — which t*a»ltip no atr beyond 
what il naiiiiBlly in Ibe water, tlin uQlirokea to « much Itigber eletatlua' 
than i> reocbed by tbe curniuon engine. 

Mr. Wbllfl read cerliHratrs from Salford, Manchcatcr, and Glaigow. It 10 
the auperi^riiy of bja engine to tboac of tbe comainii conairui-tion. At 
Maticheiter. where a coni|iariliTa trial waa made, Mr. White'a engioe, arilti 
twelve men, »nt nioiv water, and In a greater altitDde. than Ihc Vatigm 
engine, liplonging lo the Town Cooneil, worked by iwenty-faur mea; and at- 
Saiford, Mr. U'liite'a eriginerwiih twelie men, Ilirew the trater aeivral feet ^ 
above tbe lup <jf a chimney 129 fert high, whiln tlir liftufft engine of th*'J 
old coniiriictinn, worked liy the htoc iiuail'et of ni*n. oiilJ nut Ibtuw Ibe , 
water miirc than balf t'le height; and wbtn tint number wu aftcrwardl 
intreatrj to tbirlycight men, they were sol able to make Ibc wuci reach 
to the top of Ibe ehtiDiiey. 

X " DnerifiliBn Iff a Cnu-Vut Saviitf MaeMiu fof tmeing Ftrr-tMH 
S(e." fiy Mr. Wiu.lAai Potiai.A.*, cnrpaDler. 

Tbia machine cunaiit) of a two-handed aaw. frarly ilnng in a frame, aad^ 
inuveJ by a trink at tbe end n( a long bar. hanng a fly.vb'-el to turn \[>m} 
crntrea, Ticet. loga, &c., being tlisd and adjnated to auit, tbia liiaple floa>J 
triiancc caoit'cuia ibeai ; and it It aiated that a maa can by lu maHia cat ' 
double Ibe quantity be c«uld do by band, and ibat the tnacbitic can bo mad* 
Cuuiplete for 5f. 



institi;th)n of mechanical engineers. 

The anniml thFcLitig of tbe Inatiluiiun uf MrchaDiral Kngineeri look 
place nn Weduceda), ihe 31lh iff Janua(),«t Ibc Qiaeco's Hotel, Ulr< 
miogham. 

lu the ahaence of Ibe t'rraideal, Mr. D. M'CciitTiiiL waa calird to the 
Chatr, and nnii the report uf the Couucil.ohitib cungralutatcd ibe mrnibt^ra 
on the eiitcvMrul prvgreia of ibe Inatilulion, which now DumtKrcd ISA 
mcmbt'rd. of wlium aliteen are honorary nrnmberi. The cuuii<:il derply 
rrgielleil Ihe dt^alb of the Ute Prealdeut, Robott Stepbeuion. K»|., wliu 
naa llie llrit preildenl i>f the Inalituliun. The rutea of the tuciMy had 
bern reviacit, and tvuuJd bo aubinilted lo the uie^liog. The cnuDcd coik 
graliitainl Ihc uireling va the rraditiTM nith wbieb Hubert fitrphenaan, 
L«q., had cooiruled lu lak« >be Chair ta-cali^l by the death of hia faibcr, 
and which \i# bud bwo lilbag pr« lem. The llaaDcial report showed a 
IniIhdcit iu hand uf 147(. Os. Id. The report waa uuauluiuuily udupled. 
Jl.f)lr|ihvii>iiii, Esq., Maa then Coriually vuoatlluled preitdcni, ujiU a tale 
uflhaukauHa pujued lu Alderman Ueatb, fur hIa ftervicea a* ircwaurer, 
and Ihal gFnili'ntaii wna re-nppuiuioj lu ihe ufllce. Mr. E. Manhali waa 
elcatcd aeereiary for llie entuing year. The lulee, na ameodrd, werr alao 
put nod tarried^ after which, Ibe «IHeer« and couocll ftrr the eDiuiog yeur, 
fleeted by bidlol. wtrt announced. A Tole of Ibonki waa then paued to 
Ibe I'uundi, (of their arrticei duiing Ibtr yfu, 

A paper uu the aubjt-'ct u( a colllBluU'apparatDi. with a luppleinentary 
oaie on * alatiuu-bulTcri fur flTuctiilK ao linpruied break fur tLuliuna, writ> 
teo by Mr. V. do Uergue, of LuuduU) waa read by iJie Secretary, attd tilua* 
Iraicdwitta plana aod a niodrl, 

Mr. JobD Ulrbiuund, uf Middlu«el, esbthitcil an improved loootnollve. 
engiDH ouuiiler, fur regia'enuit the aUukea of railway-euglu«e at a high 
vrjocity. Il WEB rcuiHrkable fur ilie 4ii»(ilicily of its muTrEiicui. und 
eUcHcd a favourable cipreuiun, nllliuugb tbo prtaclpin of ite LonnlriKltun 
not tiot new. 

A pnppr on n pnteut diaengaging.opparatua for diacoitoeeting ateam. 
riifiiura, and dimloiahivg the timck uf Ibe dlstjoantclion, written by Mr. 
Hick, uf Uoltun, iLU rend by Ibe becrelary. Thaapparalu* waa inlend* 
lu proeul frlj^hlful accidciita. aud ujiglil be worked witli aofety by any 
oue. 

Tae im'drl uf «u tniprotcd |iHl«iit r'ilnay-dmir aud awitcb, Oianufac- 

turcd b] Mr. KHinpi.uf .Norwich, niia esplaiord by the Secretary. Il 
wiu highly appruv(>d, bul ^t lh« invenlui' waa abieul the dlacuMloa Upoa 
il « aa pueiptiuuii to Ihe Deal meeliog, lo glte bioi an upporluolly ef ex* 
plaliiiug iia uiccila autl aiatiug Ibc coal. 



SCBMARI.NK TEJ.EfiRAFJIIC COM.MUNICATION 
niTH l-'KANCE. 

Some intereeiing tiperluieiita were D»adc on Wcdnciday the lOlh ult, ai 
Folkatncie. ai lo Ibe ptaclicabililt uf tacrying clocltie liiiM of counnuaioa. 
ti on over great mdlbt of m« cbatinrl. The ei|<eriDienla were foodueled 
under Ihodireclioti of Mr. M'alker, auperinteudenl ol tbe telrgtapbic ayilaa 
of the Si>mh.UBilfTa Company. 1h<y were undertakaa to 1«1 the poMi< 
biltty of eaiibliahing an clecliu.Itlrgr*|ihic communti'aliDn with Prance, by 
a wire L'DTricd over liie deplbt uf Ibc Siciiltt uf Uutci ; and it aaa intended 
to baie taken the wire (wo niilci out lu tea. od board the Priacttt Cdrmnt' 
lint aieauier (one of the company'* ahipij. uncoiling and dropping it in the 
vraler aa abo pfocecdc'd. Tbe night prcvioua, havier««, had gii<n token W 
htcety wealbvr, and uu the nnoining uf Wrdneiday tbe wind waa high ; and 
tbe wateri of Ibe channel being agiuied by n coatiderable awclJ, it «aa 
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huei ihe venifl wauUI mil anil ton lo itich m tiieat. u to prntnt ibo 
ptopet niinticiiieDl of the IniWannnti. or kwpllwiiwillrtin th<i<n<w»»*r;r 
nvtic*! pniiiinn. It «•», tlxreforr, decideil oa lo p«y eui J.MO ft. o* 
Intnlilrd wire aKinglltB monlh uf th* (ntbiiuf •«!} Ihe *1rt« of (bs p<" — 
ooa end beiap moomUiI widi tht tvlognphie *rT«n|teni«n.U tl Ibe folk- 
■l4n« iitll'OA, IhD* h«inft in <lirtct Mmmuniuiinn nitii l^nilon. >nil th« 
A^er ftttubNl to in intirumant on board lb« Cltmrmlinr. II tnchnr io Ihe 
^■rboar^''AII ihe ■((•njtomeni* hannf b«en compleud by lialf-pwt 
12 o'nlnn, a nauugc wiu Mcit to LoniloD. to appiito thai «ll wm in r<*di- 
ncM, Uwr whtrh i toiilimou* cormpondeiic* wii kept up Iwlwra lh« 
fJrmetUiiK aiitt ibc ilallvni nf Landon, Aabfard. ToDltidKc, ■I'l roUtloiin. 
Al foiif o'clock the tutinicrfcd wirt WM dra"» in •»!) coiUd up, »ftd "m 
foiind not to ha^e luitatnad Ibc tliglileii injur]:. Tti« cxpetimrnlt wtTP. it 
H aUicd, in ctery ffipect bight; inrc«^rul; the Itngth of "i« lo tfur tea 
fariDinit •pj.aMfilW not lh< ilighlMt imji«l!tii»til to the pcifect a»d fi«« 
tnmii af lite pivanic current. 

The wire MDplojed «*> not made fXpr«Mlf for th« ouaaion.hut bad hMn 
cnnatraawd for ihr Ucnlham Timnel. whera ii mu tound that not otil; 
1I»4mii|>im th« v.im alfTlrd thn plrtaic current, hut wtatitill fnrthef 
inUrmptnl hj t^e ilvani froni lh« ei)|;inim. imprrgnatpi »tlh aoid anil 
carib; mallcn. II* tiu ti No. IG cnppcr wire, catfrcd to a ihickneti of 
attuut j liicli ill«m««« tiilh 9UUa-p«r(ha. under a pat*ot hj Mr, FotUr, o( 
l)ie gnlli-prrdia ntnafaclory, Strraihani, and tiwiUr frira will in futnre 
he tinplojei) in all ilie luiineU on ibc liiici, wbich place* have betn found to 
ctHM the oolf ob»liu<t>on( Mhirh preaevt Ihenuvlvei to tlie irtt woticiog of 
th«(l«(afn. . 

TVie teltfraphic iMtruintnt emplDjcd wat one *f*n»lrorl*d by Mr. 
Walker, on i pi>n \t atoid any action fri^m almoapbriir tlFFltkity. Tb« 
gmNiolc mill are niimnted on wheei>. and the needle la hiniighl to a pMpen- 
■liCDlar wllb lb« grMlett facililjr hy turninf a «tud. uliieb cauict the onl 
In pau in a directtun oupoilte lo Diat in ableh the needles bad hern dft- 
flectMl. The caDdiii^tnT for the atqiuipheric eleclrlcltjr coniintd of a Tciiical 
wir*. fuTTiiihrd with radiilinf puioti, and a bohbin of wlr< of ■ much finer 
1«itute than an; other in the inilrutnenl. Thia i* lurroundcd hy a iniall 
bran rjlindfr. connected with tb« carib, and any oT«(ohat||« <>/ ileetricitjr 
buma Ihe ion ••>'« and ocapnt. Ttiii uii-umd in ana inilaace at Tun- 
bri4|e WcUt, daring a tbundartto/n, a abort llitie tiitcf . 
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FORCE OF SCRE\V-DHtVER8. 

Sim— MTill you oblige me by aniweting ibe fulluwing quc»tior»i In yoor 
•rxi niimlwr > Wc will isppaie, for intlance, a tcim of a ccruin *\ze It ta 
tw driicii : WLlii a thnil driver vnn are rihlJKtd to i»e great force In ncconi- 
piiih it — Iml wilb a lung ivrtw-diKcr lh<;ro it 1c44 force rn|iii ml. Voii 
will pnihupa, lUmlaie. rxplairi why iiiillwrii^hla and an^inaer* dm ■ ahott 
(hafi, or rndeavour In f^t the power li> act upon ths rMI*■an4^a aa eltti* k( 
pnwiblo. It appran Ititt iheaecvina are eiai'tly appoiiite. 1 liupe till* il 
ioAntntly plain tor you to uudwfUnd what I want. 

A CoKSTAKT RaaDKB. 
tMmtm, Jan. Hh.l9i9. 

tl'be hret required to turn a »ctew do«a not dpp»nd on the length of ilie 
•erew-driver. In auppoiini thd a aerew may be driven ntnre ea*ily by a 
laiig tcrew-drixr Uian by a ihort aa*, Iha vary vom.maii ern^f ia invnired hy 
whieh » tmiathn Iff fjr*rHini U inlatalen Im ff>t<f. Let tbe actual force 
ttqulred 1(1 drti» screw > of llie Mine aize inil kind iiitu a crriain pmat of 
nnifnriuly coniptcl wood he meaiured — not nrngbty, by Hie faiigutuf ihe 
arin— hut accurately in pnnmU and nuntrt— by Tnrana nf a dynamcimftrr, 
■•■1 it will he fonnd that, alloniii^ for tliitlii tricfnUrilirt wlikh are una- 
vaidabk in tucb cxpciimeiiti, the force required ii the aamo whether the 
aoraw-driior be*ii inchet orcighlcen inchea in length. The reaion why Ihe 
longer drirer reqairei let* excTtlon in turning large ter«wt ii, that il can be 
itiore tirnlj graiped, anil alias* the wnrkinan lo bring bit tnuiclea innrc 
Matij inlo play than ii prariiiuhl^ wilb the ihirter inilruinent. Th" invet. 
ilsali'^n of the pow«r reijeired in Inrning acrewa reeeuiblrt Iho riieclimilcal 
piiuciplei of the wheel and iile, where a wrighi luipetidtd iritm a rupe 
coiled round Ihe abeel in one clirrclion mtila Ihe mtnlivr pnwrr al a 
wclchl alUrhed taaiopt) ended rnund tbe aalc in the oppoilic dtiL-cllnn. 
When itiewbeellijaat on the poiul uf turning:, llie wcigitit applied lu a li 
to theoiher w«i|{l>l *■ Ihe rniliu* iif the asie to llial of the whctl. In ihe 
vane way, wbvci Ihe acrcw d just on tlie point of lutning. the tanjientUI 
f>r«e teaiiting iu rotation i* to the ettrrival luminjc foree applied taiigen- 
tially to a routid bindlo aa Ihe raditit of the hanill« to the radjui «l the 
ai'mw. 

The reaion why enginHia make drit^ng-thafu tt ihnrt at pnulhU, l« be- 
Ctnir abort atiafii are cirf^ria^ertAu* leaa hkely to be Iwiated bf Utrtional 
•fliniat tliin tvog ilialls.— Euituk] 
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Jmrnmia DtrttttPltfr /• LtatAtr. — XiatanvMai enmnaliona Tram mum* 
in tlahlra ire niual peinicinub lo leather. Il hel«g rrnderrsl qnila hritllaud 
atelew in a rriy ihori (lerlud ; cuniequenUy, b&roMi ought never be tUtnti 
lo hang op In ttahlra. 

THr a^ftraranca of Old Oa» may be obtained by eipnaing ■» artideef 
new oak 10 Ibe vapour* nfaniniomi. Eecry ijiiel* of lint «ay lie nbttiaM 
■:;('uri)iTig lo the ditratmn and temperature nj tba laUtile cniBpaaMla. 1 
nt-w oak carved artti-chair njwtcd in IIik Tapmir* of un-'iinia. will la ahMt 
lwel*« bouri have all i)ic appearance uf ii* brinn mad* tVy year* tincei aaJ 
any other wood limilarly r>pn«cd, wiU obE*i« Iha a]ipea<A°e« nf oak. 

r<tfl froti Piprt KaamriUtt would l<e a ralualilc aci|alaltiaD in oblaimf 
puic wattr. X contipondeni i<i<juire* wbell>er pip>t hvt% been >o prepared: 
an answer from any of our reader* will be acceptable, 

BarlArtntare Pipiitg. — Mr, Murray, in the Mining JomrmaU io antwer la 
a eorreapondenl, conaidcn an inlcenal glaie (or the ear^benwu* pipta 
altngelhcr nnnrceatary. Earlbcnware pipe* fat the eon*«ya*ee of *al«r 
ahoulrl Vtc (u d'eply li'd in the aaitb a> lo b« nnifftcCcd b| iWe ageaey *f 
ttoM, leal the water abanrbed hy the pnrou* varthenwara In Ibl ael of •!. 
paniiim by firning ihuutd rend IM pipe. The applicallaa ol fM 'ar m 
Ibe pipe*, when inihrdded. ■• an rxtrrnal coaling, would ael aa U InaulaM 
in reference to cxtcfiial leispcralurc, and oiwratc aa adcftac* kfkinal il« 
inllurnce of froat. 

Zinc Paint, — Siirae esperimenia were rec^Dlly n>a'le at tka Ve-lla 
l^liiulagnc Zmi L'ooipnnj'n O'lWe, on ■/.mv and whiU-U'ail paiut, by »«b* 
■iiiltiiig Ihcm lo « alriMni uf ftillph>irrtli<il-b;(Iro|;(>n |ai, wbrn the wb>W> 
xine puinl rrnialiird niiehuogeit and Ihn u>bi1>- leud pjiinl waa lnni«<l l)aili 
hlnck Huiiw (pciiineuiuf eileriial pnliiiini; were alsn ahiiwo uf totk woi 
anil lead, which bnJ been putiiird fur rmw inunlhs: Ihe pimc paial atlH 
roiilnrd it* whtlciir«, whilst that trf the IchiI bud vri] inucb uh*n«*d. 

irroKjiJl/ fruR {'((/Trri/aiM.—Liitt month Ibr riprrimcnt* underubcn kf 
Mr. Brunei, at the iiittancc of llie Adniirilty, fur CBrrylnii ibe railway bridf* 
■cro» al Satushi for the Cnrnnall Railway, were liruiiiM I'l a (vinirw 
fill close, fur the purpoic two old |ti)n-l>ri|t), purcbaieil »f Itir uo*'-raaie«t, 
were moored o^^r tbe *jH>t. arni a wrotjubi-itan cvlm^ler, eil | incli 
lilatri. alronttly rivelieil tojceihfr, K.S feet hi(b, and 6 fed diaineler, 
iV, liiiii weight, wai lunh id /yrqfnndit. 1'be neceesary apjiarBlut for 
ir>i; out tbe waur waa then applied, and [be experimenter*, who irtrrwt: 
detcendrd lo tbe hnllnm of the cylinder, had Ihe saiiiFactioB of fitiilin_ 
at II or 12 fret below Ibc mud.llicrr «■* a fnunrialinn of aoliil rock for 1M 
pieri. The bridge will beuf larir dinieniiant, the Admirilly requiring Ibil 
It aliall liave a clear witlth of 30(1 feel huiwcen lb* picti, and a cle*' hei|Vl 
of ItiO feel ahuie higli-waler mark. Uict il will paat tbe cnlito pcMeagir 
IraAic froro I'lyinoulh to Ihe Lsmd's End. 

Doper flarbwr */ ftefwjt.— 'Kr. have again. -ey* llie Dvrtr CArwi' 
moch plraiureiii rrcujiliiig tne kuceeurul piuieculivri of this gieal msriln 
undettaliiug «( tbe pteeent age. On t»itinR Iha woiki Ibe oilier d^y n 
were ijiiilA Aitonithed at the remai ka'ile extent of proereti made nace n 
laat noticed them. The wnrki are certainly conrlucled vltb an eitiaai ~" 
nar; spirit of Induitry. Thii ii evidenced by Ihe lad that Ihe tlm 
franiewurk uf tint fittl ten hatner bai lieen rartird nut upward* of 
feel finm the point ul iboie at iheUld Clieeictiien'a Head; and by the it-i -i 
teicral divin<g. belli, helmet), &c., and a mutt inuterli arranicineai 
trM»elliii(! cianca. the ponderout tionewoik baa been termrly beddr4 
the chalk rock to a similar dialaoce, and biougbt up almo»t to the Irirl 
high-water, within eight uiunllu. Tbii c(iii>|iict bndy of beaiitUnl niata< 
cunlaine, we believe, no lei> (ban I.SO.UIID ciiliic fret of ttone of targe 
menilnn*. and of Ihe fineit cjuallty Hut Una country csti proiJuire, and iti' 
good ((idencn nf the nllinialr atabiUiy of a atruciunr. the heneAclal rftecl* 
of which are alreailr leiy «pperrnl. itiaimiicb ni the Ireijuent bc«»y tea 
earned hy the prevatling *i>ulh-Hr»t winda ii malciially ftbrekod al Ibc har- 
bnur miiuth, and the rnirance of letarli inlci tbii ilctirtble haven duriag ■ 
gilc it now rciidcicd alnioit a niatler of eaae and certainly- lo addition t* 
Ihe cil/aordiiiary applisncra alieady referred lo, ihere U a line kleani-eng>ne 
al work, driving several tela uf nioitar and rtuient milli, and a rematkabit 
crane for unloading vMteU. Tbia engine ia wntked with a]l tbe docilit} *f 
■ ebild, and bna within (heie few muniba iliai'bargrct abont 1&AO0 lonaif 
stone, and all ton with tbe nioit careful and iieiili retulla. Altogether, the 
work' preieiil llie appearance nf a more tiiccculul ciiniending again*! tk* 
ilcitruciite autiuti cif ibe lea al lbi> luucli exposed portion of Ibc cvaM< 
than ha* ever been before altenipleil here- The opcraliona have "^^i 
inipectcd by engineer*, royal, cl«il, and practical, alt of "hoio ^f^^H 
espresatd their entire confldcDCt in the »peedy and sainfaclory "t^^l 
pleiiun of a work in gigantic anil ao eiuiiicnlly calculated lo aavn baa> 
died* of li*ea, ind thousinda of puntid*' worlh of priiperly. Seteitl vet; 
high galea, wilb tremeaduui leai from Ibe Ailarillc. bare lately «a. 
(ury upon it, hnl nn naniiij[e hai been luMaincd liiicbei than occati 
lerruptlon to llie working nf the machinery ufMin wbich so niai 
uperaliuna depend. Tbe tvccctafulieanllA here ilinvtn are no diiuhc 10 bt 
itibuied IO the high aianding of the engineer*, and the ipiiited 
Icrprbe of Meatra. Lee. the conlractor*. who slwayt avail Ihemti'lvn of 
mutt valued dpcdientt tlial acieooe and practice can provi<I«, aiid wbieh 
to highly ralculaied tn bring Itai* greal nt'-numeol of human akill and uf 
nallnn't rtaources to a taiulaciory cun^ luaiuo. 
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Itmital P ne Htn fbr lAe Btrrhta <^ Jltortf. i(f..t« b* binlH. — 
twiMfue hiring tUI«<l MM calMrrum raiki niilr could l« Klwt 
lijilfficklcirir mr) for l>luting puipowk, anri lliai Ills tiliciaU rtwk), 
rwiilc, Ac., rcqairH the MBnl-'jrincnt of anolhcr •gcnl— moit p*^- 
drodMtiv acid, «)iicbil nuulil 'le nconia't l'> mAv on lb« ipM i 

(If abo •Utvil Ui«t li<- hait nal l>*<n ■>•!« tit unilfrlikr t(if Kp«rt- 
I <h( aiibJMt, with a *if* 14 iiiv« niii^ri anfl fri|^li>»n frnrn uivlMt 
inai(«eipcri«en(t, a civil en|inrtr o( Xanin. M. Kriimt. ddomlrxd 
iiiMnriwon ike tul>jrct,>Di) tip \'t\nr(atr. ilirecl'-cl a largr (iTUiit)I; of 
)(la Kill to riP iiieil Imili in a 1 qu^rl niirl (tatexni tl(i«. Ili« rriulc 
eipeniBCnIi proitJ llie impraolictliilil; ut ihc piuCF*t fur luinrng 
, for Ihc grUlinoui layer l'orn>«(l b; \.Ue ftcliun uf llie adit on ilid 
Ctnallj prctcnied ifac applintion of anoibct portion of acid. Not- 
disK b11 ciidcBvann, aio*t caiefully and aiaidiloiul; nikJe, IhcK mu 
inni lh« tl^|(l>t*»l brnplll from ih* appllra)ian of tlita ptocfM. B«- 

• udiaiMBMiof lh« aperation would prctent Lta practical jdoplloi). 
CAorvMi, p(Tp«f*(| on tlia prin-ciplc ptlvntiid h; Mr, Jnper 
■ > MnplciS Jinti/ftlaat wtien ipplml to <>trpiiiii« mitter, ttiit 
tfluVia being em irti* ilrsiroied bjr it. AminnfiiriDr} fi>r it liii been 
8 iha (oreit of Ilailmoor. It i* nit out in cubn of ti In 10 inchei 
, and tiaiD«diai«iy carried In a poveiful pfiat, wli«r« li ii reduced 
'o.lliird* la linlk. iiid ntsrljr Af])u\tA al iU waltr. It ia tlieo 
I IIm Ir»r4a, anil Is cnterf-il in the mirk*, where it it boiled in a 
vi eoft1-M(| pitch, |ic*i nt|)hilia, and nihcr liTdrai^rbnfii. Aflcr 
B a»d drainap, Ihc peal i» fli /or cliati;in^ l)ie rctnrta, coiitpoHt) of 

9 hM loog, aitil % (pti tri tliauietrr, boliling Ivki luiit of taturaitd 
I, and tapabl*. «bti> m full opcnliun, of worktng H i«nt «aefa in 
. Tb« gueotu pruducli /mm tlteic rtlorti pkii mncb aflcr lh( 
epA*d in ordinary n>al-^a» w&rlci, along a hydraulic tniiti, and 
% kar *el of c»ndpni«ri, wheuc«, afl«r tiring [leprlieri of all ill 
Jbte Mjuncta. the puririird gu ia )jruugbt,b; rount of ptpei. (>»• 
e Riortt, nliere il aervca at a rtrjt pancrful fuel. The eundeiued 
vn ih« peat rnntaijii an iiniiienic piaponion of ittuin-c or vcgtift- 
•r, oil, and oaphlha. WIkh llia rtt«rti ar« diacbir^ed, llic cliargt 
La b* drawn into a doa« Iron cfaett «n w!i<r<U, «ith « tinhll; fllting 
h aaM be liiiin*rHil in water, ai the charcoal r(t«jn* lit belt fur a 
t llnMi and If (]l]•^>chl^d vilh waler. i> U the caic oitli gaa.«iike. 
m Ml nnch of that fluid u mj mnlPiiatljr lo dRieriotate il* qualitjr. 
■ordinar elfecti it bu hail np«n amilhi* Knrk in parlicultir, cJiltfl; 

inul akacnce of auliihur — l>ii ticen mcb. tbii ii hat acquired ibe 
Bl Imlinonj of tittnl inteIHgfnl amtlh). Ttie alitcii.ce uf dinhi r 
IBk of the belloK 9, the perfect frreilum from luile on lh« iron, to 
mn horte-tboe Icki lik'C one of ttcvl, aii<J ibtt di^Iiciie iailrutucnl, 
cr** pi«lc, tthea hrokcn, it »nMcJ lt>|i«th<r with eat*. 
\tt PrvdiKh ^ PcqI.—M a icccqI inectiDK of tbc Ilojal Sociclj, 
roMottue aixl ia'pruverumi of the Kruwlli of Daa to IrrlauJ (tlie 

of Dowtiihir* in Ibe Chair). Mr. Owrn, al Londiin, rrf.'rrrd to 
*ry wbivb hi« fwad l>r. HniljiFi simiIiI mf, ttan wuMbj of Ibe 

coa«Ml«niliou of rteff odp piPM<nt. Jlnviivjt hrard, >i)mc lime 
tai from ui^nl Ihcrc could be prnduccil ntiiiniinm, ntplitha, auda 
ffM-rmaceli, and aomc olbtr subatsncri, he ie(t Lflndtro for Pnria, 
td OD tin Foitnenlcheniid tlicr*. HcliHil brcn priiiuutly speaking 
l^jcft uilh a Mr. lltcri', ul;i,> an rmtiiriii Hi<-iii,i>l, U'li» t,il<J hii»l1>al 
ajwiise (if Wl.. he cnulil priuliicii from lev lli. i>r pi-at. cttlniKa) (e- 
jknaluevf UKl. it wai> Mr. V*tf* whorvfrired fiinitii Ibe I'arii 
■■d Vthru he (Mr. Owen) prudurrd tii Ibe r«ria clieiiiut ilia 
ilof Mr. Iteecc. nn lo viliM lie ruultl do wiib lli< prai, (be farmer 
liim (Mr. U»tD) ihat he could nrallj do all ihat be lind itaietl io 
HKul. lie llicii laiift a bell. aaJorilerrd llir rnonlt* of hit expcri- 
< be beosghi u|) fmni hit omu laborauiry, and ibm h* (Mr. 0<«oo) 
h Ilia o<Ka rjn Ihc aprrm r-BddlM niad«. ihF amnuiDia, ibe oil, and 
t ash protlucrd from pral ; anit Ihat ctieniiat tbou)(ht ihH 

nrrnlrit iliicovrrj of the mte. aiid unc nhkb wuiild evepiiially 
the Krcalctt otiilailc to iiuprutruirJit lulu ills Rn-atcal Ucninic*, 
He Ihc (crti)il] v( Uit< Hill, lu an rilrul Ibul uouc tvulil oitilnale. 
I (Mr. Uwcuj twiuit a nijiu of huiiin««a, dpclmnl lo lake any of 
ilaiBral* fur griiiilcd, and conscqrinutly hr hud giil n ffmi Dumhiir 
■unruti made bji Or. DodKe* and bis fri«u<I Mr. Ker(r«, vhitih 
lUtL-l) ctiutirntaiury of hII IIi« ■iHltrmnilt iiiado by bU (rwod Mr. 

lint Mill, out 10 drMiTc Liiinaclf or ulUrra, li« naa JclrnDiiird lo 
ciprrinxul unde oo a larito acMJc, ajid bud cnipluvid the larteal 
M ID UK Nir Ihat purpoM ; nod lif rrjoim"! to Ikll tLraiacTiing 
great etprrioieola hud contniroced, aod Ihe ti-aiilu v><-rc bejuud 
i:Utioiia for cTFrylhina liad aucceetlrd lo hia UluiuM witliea. Mr. 
tr> baoiird to Ihr (.'hiiiriuau a aaiuple of llie tpMuiaceti lo prv. 
( him, whiib nra* miiinlcl) eiuoituL-d by liia IuuJkIii]!, and a ftfm\ 
uf otbrr EintlctncM in llir ruum. He cam* ttirrn iti a friend of 

aid he Vuutd rtloru tci F.iij;lm]d in a irv J^yi hif^litj ^rulilird 
f rrtuli of Ihit oici-tui);. ai,d uiih bia love and aduiiialiuii wf 
||t»Bll) tocfeoicil. It wai-eKpc^cltd thai, tccordiii|C to iSj. Uarce'a 
Ucy uighl be able U> niirk 100 luul ol pral por daj : tliia wiiulij, 
f1 HBP, clear dm Inad of llie pea I. mid ittiii pruilucn oue itf the 

piw^ible blcaiinB* lu Irtlaud, in clruriiig ihr tmid, mul uiukinit il 
l^dcalliiral purpMFt.—Thc Chairioao >«id ilial pent was of uiu- 
LTkIoc la ib« uvith of Ifdaad, bul in the iuuib il wa* fvioc lo 



^lUltaf « AiiU-.Vi>r*.^Th« gnnmnr and ilircfiart of the Bank of 
Bngtau'l, having beeo Ittforntrd of the ritranriliittry Inicnaity nf Mr. R*ld< 
«io, and ttial he nai alile to siil'il tint only a nemptiMr, hut a baiik'Diile, 
ani fiir bifa i» ordrr la cett hii iMII. That hit Utk might ba a* dilBvull a* 
pOfttiMe, Iher pldied him out •>»« of Ibe old U aa\tt, t^bkh ar« pnntMl 0% . 
papar tuoch thianar than (he iiolea of the prticnt da;r, and lotd bin to tpllt 
ft tf ho r<mlil. Mr. lialdnrin Innk lb* nolo hotoe otth him, and returned 
It th* neit ilay. id the itiie he had protnjaed. The p*p«r wa* ni>i in ibt 
allghUBt ilegrtfe torn, and leerneil aa though it bad juit come froiu Ihc 
»B«ufartory. mi little wai iti appcaranre nlTrctrd hy the operaiifin. 7tie 
dirtctofa miiiinrrated Mr. Dalit'in for bl* trou'ilc, but cnuM not chcit frooi 
liini tb« mum lie empl'rycd. Th* diacovery la cutiaiilcreil of much im- 
porlanC* in runneolion with Ibe paper cvirtecy of llic eouDtrr. 

CoaiMy IWalor Briifyt.—Tbw ileOeulioii vthich talrly luuk pliKP, at Iho 
teaiinti ul the »rcufid lulw vver Ibo nver CouKay, by Caplaio S) niuailt, 
ihe guvi-mmpnl iB»pcrtirr, wiu (cry ilight, anil ilic moll ii •taipd to bo 
hlgbl) Bsli'favtory. Iltfure ooy of lli« iniiog weigbta leert dnna lulo 
Ih* tiiiiiirl, 11 nan ••evtiatnrd llial the drfl.-clioii tlico caiitint; na* 1'80 
ioch. I'hi? (>t>lii>iK hallaal aMOUDtiag lo:f:t& tmia IJ iiwi. 2 ijri,, eauieil so 
aJdilinnHl ilpDpctiun el TM to«b otily. ttii'n'tiy *hiiwing iliat, with lint 
tahuli* iif llie Hbuve tiiperiaipoted wi-ifhl, Ih* di-piirluif- fitmi a airaiglil 
lino was only tollir eitriiluf % M iitch. The l(ia<i bating bern Hiihdranu, 
lu l<-u ikiiD 10 niiautei iba »bol( vlructurv rrgoiocd its furuicr d«(l«ij|iuii, 
Tbg vaitaiiuu in tlic aJjoiuiag iiiIk, «bitb baa tiifiwb-eo lo uko lor tv 
many inonlba, itoea nnl, it i* repotted, t'ltaad aren to Uie ■^ (urt of aft 
laeh. 

OnumrHtal CvtI-Tmn Wiadinn. — Ttio Menra. 51'Adant, of Sobo PvuO' 
<try, Bi^llstt, h»y^ r, ceiiily lompl'^ed a unrulier of nrntaaental wiodaw* lor | 
the new palace of Iha l*a«lia ol Efypt i Ibey aie of ea«t.ir«B. ftad of rrtf 
large diitianaiDiit, heitig 3U feel bigb and 8 vrida — each window tteighi>i|[ 
Aivtoiti. Thay atdla he bioiixedand gilt arter bring tirrit^. Tbe aanie 
Dm ha«« alio erected nn Ibe titnkt of the Nile, foi Uie Kgypiian govern* 
meut, a number of very lirge ticain |iituip lag •engine*, lo raiM tlie ttiter of 
tbe riter for the purpoie of irrigation. 

GaU Mmtt ia H'lifM. — Th« Mlnitf Jmmat gltei ta aMoimt of Imy 
DiinM wliicb lij*e Heeii upeueil iii Ibe Cwni-beiiian Valley, eatled th< Batt 
■Qil Well Cwm.htiiiau MInrt retpeelltviy, Tbe M'cit Cn m -betalan Mint! 
it pilchrd iipiin « tirnup of flvr IoiJm, one only of "bkli liai heeu riplored 
to ibc ilepll) of 4U jarilt. Two rii-li courtL-i of teaU oie tiate Ixen fotiiid 
Ihcictn, and iruiiliiiiie in dcptb. 7be lr«d o(u sic accompatiiid lir blende 
<tr>J tutphnr oret> wbiclii at well a* ibe leid oiei, coniain a lufficicui quau> 
tiiy of gnid lo pay the cott of exlraeiiDn. Abuul UuU yardi uuiib-eaat of 
Iha U'eit Cwnt-britttii it the Ea>l Cwm-hrltiaii Mine, liluaie on a gruup uf 
It largr a»4 pow«rlul ludet, or vema, hiiiing luiny dill«r«nt tieumg*— tbe 
)ireialliBg one being nuilb-weil tnil touth.cail, which Inicnaol eacli other 
uitbin a diitaoce of aUiut 200 ytida. Ai migiii lie rvptctcd, under •ucb 
faiuutabin ci re u mi la urea, tirr rich roiilia have been obuitied : Ihe «pina 
C"itttiu highly argcnlifciuut lead 0fe<, puitei'i lead, bleuilr. iron, aitd irte- 
ulcal pyiitCB, ail ol nbich are iiiixed wiib gold. T«e untie wai oriBinally 
opeaed aa a lead mioe, but a loiall quantity of ^cry liub aurifrmui oie bring 
found *ithin a lew feet of the •uriai.'e, }kl<llng frota 7 lolO ou. of guld per 
Ion of oie. Induced an Inquiry wbether iIip prrtent inMollon of trarlting for 
bwrfthonldnot be a'landnoed. AI Hrtt tl>« diti^avcty of gold km cantid»c4 
to be mure curioua ttita valuable : liul. un further exaniinalHin. laigc ifttaii. 
litiea tif Ibe linitDoe. aud ore* lakpu Irnm tbe vpiiii al diiiani pmnlt, g«v« 
valuable rciulla in gold. Hin owner Iben deierioined to Jui«« the mine 
Dpeurd Co an eglCOt wblcb ahould tet the i|uminn at real, at to whether \t 
were really lo be conridereil a gold or a lead mlnr. To Ihu end. a ahiri wta 
Hunk tu (he depth of 30 yardi, many falhoiui <if letrU wrre diKcn, and 
leierni liundtcij tontof ore raited from the workings. For a dialanceof 200 
yaritt wbich bat been *xplor*il, rA* nonr* of mntrai./oraird tylAc/aUmff 
loj/tllur nf n many vtmt, it vpwanlt of 40/«/ in teiJtk, and itjouiui to it 
(^ njun! dtmetmoni ra drftk. Keyund ihexntejie'ctioii, both rait and ■«!, 
Ilie tL-iUB iadiat«. and arc ficioi .1 lo 211 feel lo widlh. eileudtng from Ihr**- 
qnarleci In one imlr in langlh, wilhtn tbe llmitt of llir trlla. The reaull of 
tbe Iurr)(oiiig ojicrationi baa been, to proie that wbtrever Hie veiiia hack i 
been opciiod, tiiey are found lo coniaiii gold, bulb in ifejifA and favirrA, aniS - 
thai oxry klud of tniiicral contained in tbcio i* miaad wiib gold. Ibatthnlc 
tnau of the tcim niuit be wroujibl fur gold at the piiniuy ob^ct, and tbe 
Icid and ailrer-leail «>•■ will be obuiiieit at tbe (wnic liinr, wiilmul eiira 
out. The guld It r«miaibabl« pure, and lice front alloy, and will avruge In 
value AU per ui., or tH. per gitm. In order lo p(o\c the yt\M! o( ibe >ife 
railed, an eiperiracnt waa triml on 311)0 lonv of it, fairly htoken frufn all 
parU of the mioa. Tbe whole quantiiy va> concentrated into I0( (out of 
waalied ore, coaiainiiig 84,tB7 graint of gold, or 176 un. Uov. giaing an 
average of 16 vtt. and a frarunu per ton of withed ore. or 381 grairn nt 
gold p«r ton of tiwor«i and by carefully picking out the vtiloand ilate 
fioiu tbe law oit, btfuit it wa* pulveiitcd, it wai fouiid thai Ihe Bt«rMe 
might be miwd lo more tbaa 3SU grain* pec tuii, Tlic laiurt being lituaie 
in the bollflni of a deep valley, whtrc X\\ri» ia an ahunJiut mpplv o( waier, 
■ ■ ■ ■ - ■ ■ j^^ 
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i'. it cttiuialcd thai tbe cott of raiting the aurilerou* urr, aud tsirtcting 
gold front it, will iiol exwed,ov in avenge, ;:> giaiai of gold, or \lt. 
tjnot rough ore; audit i»ierjr probable thxi tbe emftunt of tbe «.m w.ll 
be teduiwd. when ihe work-people ruinloyed beenue murt eipericacad i& 
IbC tciniBUlaliun ol tbe etc. 



AuMiuiM Biiift «/ PMth.~Tttf PcMh SoaptMlon Brids*. whtch ii 
(mMmvrth* Dvoub* at IVMh, wwnmBtnnd la l^tnwillai n Uh •Inlrm Mil 
aili*rlb*4lM«M«n at VIlTlBia Trnur Hvli. ciilt fe^sMT, tsfl hufinl httn cumiildid 
*tte—t«l eiHiJim. TbUtrlilfv.wbkh for cawvUudf »[ cln>(a asd bcaqti of pnp«T. 
UOM (laiuli Ani (araa ainMnaluii Iirtilfn. hu ■ (iMr ixWrnf tfl.OO rwr.tb* 
notiv aiuo 4r Mvtitng bving flT*^ fwt Itt* balr^t ■>/ tba nn^wauian Iv**t% tnnn thr 
IbnadiDgn la TOO frtt. Mhr Antnildl In Ml *•< tf mur. Tbr MeQaoil ■>*■ nf thr nii* 
Hwllcgtiialna lalSD tqan* la<)ww of •>Tna(bl-b«n, ud Un total Hw(|;l>l i>I < k< ■■mr. 
\^M lOM. Tblt to Ih» Srtl pr*nanrnl bridtr alDra Uie Ubm tl llM Hoaaiu whltH Aw 
Bata VTMUd awr Hi* DmiiI* b*low VWoiu. » tuTlaf Man «anildn«4 lapoutli I* l« at 
lb* (aaiHlailvn* Id •■> npMI • rlnvr. luL^xt u Mch nttnilvc Suodt, anit rifiwnl loth* 
tctmoat fort* of IFialcatn llw irIMM ttmnm. Il ■»«, bovtnr, iluiili ■■ innibat 
uwru m<B( (if tbt dtni aiKl p n af t am flf pur ootmlrrnxn. Th> b'^di* <••• •>p<n»l 
Ibr lb* nr*l am*. DM ta m onlliuf t uaMle. but ta ■ iKFtatlflit amf . on ibf Mh of 
Ja«ur]r, t&O. brwkkb Ih* atalilll ly of llu ■Invlura >» t>ul la (h« mMl tivrt* Ini. 
wMcbeiniiolbtbMWcritHTtbRi Ibaabr rtftntot to UirktWroramnnpciKlpiii. vlio 
^AtM—" FWm (wb( dw RDBfttluW l« taU MfMt aid la lb« fNatm 4U»nl*r. bmlT 

Ctrttti ti<r tbs Mctsriow liBifrlalWU i ti|ii*ilnini *l arilry isd utlllirr In lull s<tl"|ii 
;lHiil II) thODUDik oC hihDIfT— 111 larl. <■>• wbnl* pUtfmn tm ant man at imitlni 
PCtdlrrtj kbd ^orlaf Ihv dnt t w ilaf*, ^,at<^ Iny^rkt lr«a|4.«fkh 7T0 plr4r4 »f cwanon 
pM**(l mnat ibatiMfT." Thli fui cannot Inil i>( ol imxnraiatt lo ihr Kirnlinc untl'l. 
■IbmII ppqna tbM napniakon ^r1bT,Tv•. m\\tn p^tup-frtT crt<b4lfiicl*il nifl ir<i««rl u^^HInf 
totha main cfWr CUrt. mat ti< rmird tii ih( iniiat upoacil plam, wlillp tlitir cval 
to mmpBriaM alcb MaaakTUfailaladrolfir*!!!. 

jVnp JtolAMy* CIpnAl fn M« »ar IStS.— Ttie ■lERrrnt'* 1«ni|lh of wm 

mivty* opTMEl tD Kojitand dortnit lt» nar l»« ma ibt aisn. ramltillTii of t««nrtiin 
Ud portlma nl main llnH bclautnc U tb< (MiovWii rallmirai— Hrltuil anil KirUr. 
Snllni Uaiftbiini, laiMn. uil Wnt TorluAlrt. V I Chnur and llolyhriil.iWi £aai 
A*«llMi.91i rial Laiuublrv. Wi Rut I.ln«lntMr*. 4)i , RmI and Wrat Vorlnhlrp. Ifii 
KHtran <:«aallM, Ml, Kaiann Union, »i fiiwi V<nU*tn, «, Or«i WHiitn, SI j 
La»:wtil(*aadrottakln.B4|i Ordi tnitTblnk. Is. I,«<l( and l>ipniliiitT.3»i M»r. 

C3\ Cmbf, vnH f^qlhp^iTt. li, l^ndon and nrt^liSan, l>>i l^urlon and Haulh. 
Ntim. 9^1 Lflndim aoil Nanb-Waifra, *i Xtwmukrl. Hi N'lPin.Wnlrtn, H| 
HanihHtff, !»>*ffiald, and Uncoil itlili*. 57, Uldland Vi N»flh HUlTuidihli,-, mi 
M>t***li»rr md Cboilrr, %t »oaU> Mrc^ r< > Turk, Ktitiutlr, anil Udntltk. 7 \ Yuik 
anil FCniih'HI'ttontf, Jd^ nllta.— Tbt t M rtg a la leaflk A( n«v rallwBFi upn»i9 In Hnit- 
la*d dnrloi tbi aanit pnlfld ma M mlln. ba-toaalna to (bafcllmlnt iall«T< — At»r- 



riivn. l;*i Caladonlan.Mi DunMra and Cail 



Bdtnliiin(li anil Qlaafm.Wti 



KdbiVnigb Bad Northvm, 411 , Olaanat a»l An. Ml , Ola>|i>«, Barrlitul. and Nillalna. 
Pki Mnath niWab. IS| McoHlili l>nlnl,«li aorl Uc HniHrab HKlbnil, ».— te Inttnil 
In t«fl*g*a* toSflh at nt« rallnn apmiid In 1A4K ma IM oiIIh, hiliin(ln|t lo tha fol. 
Iiwtai nUmn :--B«lftal aail M)tina»a.W| V<l'v> an'l Cminl* Dvwii.41 i Urral 
Bonitbara aiid WatWtn, 44i Iiltb Sou iH, Cuitrn. luj, Ulrilinit (.tf\ Wnurn. 11 1 
t'tda*. )l 1 WatuYotd and Binwnnj. II . and Wninlu"! aiid Llmntrk. S),-ll woulii 

Sipaar. (btfafoa*. (bal Iba acfratala Unvili at am llaa* apiBad (ui iiilUc tn the UallMl 
hscdooi during tin patljpaoi saalgJI" ■niln. 

i.tiia*-.4tA /*A)Wi. — Thi* dearnplion uf lt«ar hu h«-ra ia na« for roanj 
yaaraln aavtml pvla at Eniland. and Da mr c1uraE>lcL «t Ziavp wan doorftof U In Ihir- 
araahtraand l>evoDahlrr Ittai 1ibih l«tn inMtr fcr iipitMpda of tnrtf (k t^tiv itan, «nd 
■vn Lban In a pnd atair. Thtyart made In t&c fnl.owlDff martnrr'-'TbrafiHiiid la 
tral )t>TiM, anil Ot ulilfh [* lal'l a mlalur* DlllfH athM, vHh twM lb* quantity otAat 
Htlt aaiul. fret Troni Larifr aloMr-i trr farlti^ matl^' The ilme and land are rrrll Incolpa- 
talH. and (htn altmrrdtg rnniln In n http fmoi tO la H dari. Tli; mIKnr* la i^rrnlr 
Pfiread Wrt Ukt aa'IW* flf lh* ifrmiitd aluiuE t^ in J^ liichr* Art^, and ih* aurfWci* 
(rauMIrd star In Iheaima 'ray f IroicrllHl atunv La done, nrl tll*n ■lliinvfl «r)du*llT ta 
flpf. Curt mi*>t he ta]i*n tli*t ihf anrbp* la ncit dania|nl beToTT It la perr#«tlf dr|ri aivd 
II «nold bv prrfcnblc K ibe aaud iRtt nabrd. Tba nit la aboat l\fi |«r fuol tuim- 
Mal. 



I.IIT or HEVr PATSWTS. 

■«AimB Id HNDLANO rKOM DxCKMnH* 21, 1^4)4, tv Janitaiiv 33, 184t. 

5[,r Munthn tllDtetd/br gnrchtnt, tMjfn tIAtrvm tit/trfmni. 

KDEIaiv Baltar, nr EdfiliiulandvarBlmilnthiBi.etrllnjclnHr, anit Jebn IlimalMttaoi. 
at l^n^f hi, nmr llmchaitar, atvf4l>a«r. f4r imprAramrnla In lh# di''natrur'(liin «t raJl. 
my iHts-lablca. Hbl<b iaiwi luiirrurawniia I'a apMlcable to niMlu alia(ta or ailn 
driven h) aIMm or oihat niDtlrt |Kiwer,~S«(eil I)*r It. ifufi, 

Wnibv ftlddle,!,/ Wliiltf Pf-1 ir-flr**!, Irfrndon. ^ntUmaii. fur Im^i^pr* mania In the 
MMimullDa or enr-p<iliiiHl ;wnollJ. iiillliig and diairliig iiiiliuiiitiita, and (u (nktundi 
orlnMiotdrra.— rn> 71 

CTiarlM Un>, cl HowberrT' pUc*. Dalalon. KldilleaM, Keaileniao, fttrlniireTnneali In 
UMlllD((app(*ore.— I>*r. ai. 

0«aq(i Vcrtutaua Wllatin, r>r Belniuut, Viualuill, Sanrj, renllenun, aii'l Cbarlea 
Rnmrrnr.ar HaUMJIivM. Old Keni-niad. Siirraf. oHrcbanl, (i>t iiniimi>ni>'iu In lliv 
Vraductlan of light hrbienlnitnlalr arid in lumpa, aiifl In the rr^nalniviiuii vf tani|i*. autl 
tbe oanuflKturc of ptipanllaii at ulelc add rortnil purpoaa.— n>r.2i- 

WlllUm Uinf 1e Chnnne. of Onnaiii(bi-|>lii-« Krtl, durlur of (oaitidne, farlmpnnv- 
0i*fda In veniUannff ronmaiTiit n[urtn>mia~L>r<. '^ 

tfoaaa Foo^e, of 111* Patent tllTlfv, l^nndon. irrtillefpan^ lor Ih^'avacnanla In Ibe aia' 
RurMlutc o( heria tur bnou aoil ahnre, o( ai»l»rl«, ol htg r«aruta«a. at moWiK (uml- 
ture. and. of tlia mimntkin of ptpn tor gaa and ottaeT llu.idi. i A Mnmnnlcwtloit.] — 
Pet. ». 

Jobn MIMidl. rhemJit. Hmtf Aldtraon, citll eniltmf . tndTlioniaB Warrlrn* irarmtr, 
r^f L7*iiikitbarf^ Uppar Fore-aUeet. Lacalielfa. for riD|irciv«incn<a lu emuillaii c^par.^ 
I>rc- U. 

llAbert idbetm. nf Rnllr-hall nmrki.niar Dodlej. HUlTonlaUi*. anftneer. for Impron- 
■tia Ui tbc iDinvfnitiiPT ol •tdtn,— Der. St. 

lanM Ktniina", uf LiultaU-hill, metrhanl, Ih' ImpiKTrmrnti In the cDnatmcllan of 
TOtOfy (mfltDvato b« trfirllad bjr alvknip nLr, or cith'T aUatIv dulil. — t)et. W. 

Wllllani Sdvard Neviiiri, vri'Iiameni lanr.citll enilnetr. («r ctrttla InDprovamrnU In 
a4#wn'enflih*& lA n>mmuidra1inn 1 — liar- ^, 

Tl'llllatn lilltnDiu Wllaun, u[ Furl Itandat. UIobbdw. raKlnFer, l^ir knproiinienia In the 
fAimatloa »r nnnMt, and »raa at otODlda, fm (aatlo* Iron and acbsr autiiiLuco.— 
J'-e, Ml. 

Wtlllani Knaplun. of Ibe <it|r i)f Yutk. Irnri. fiiiindet. (nr trrtaln Improianionu la tli.a 
nod* or ni ■ nnt'f tuHn^ uaatiini^laiv or RBa>hiiM*rB- — Jin.,1, it^K 

William TTiiimaa, iif Cliratialile. l^niTun, nirn-liaa', lot •o]prii*rn>eD'li lo tha oiaiifu'- 
tura of wlDdow Mtod 1. lA EumiDaDliaitein l~J*n. t. 

Dariil VaulOke SKavari, at llonCnive. ^k^tluid, iti>n^fni[iidrr. bfr loipmremmta In the 
■Uaafaclura at moiildiand carta Famttln* IrinaiHl othrr anbiianeH.^ — Ian. I 

Henry Praiicta, of Cbelaea* fngliHrr, foa Iwprt'YviiLeiiia lu aawliiK and i-ultlnc irgnd. — 
Ja» 4. 

Knlwrt Mnnn. of Hlareh- If ead Ulll. naar Rwlnlale. Idiicul*r. ration aiilnner, lar <er- 
Ulo ImpmawioealB to Iniine. Ml i|Jt»'Uiii cnnnrtiol Mlb Inuini, rurweaniif iinaui 
deacrintlona at IMIIIa dbrlca - Jan 1. 

William Crtiftan Uoat, «r I'l^iicr SMkelif-aiml. &IMiI1e>n, >iir(Tuii. foi imp-ote- 
mriot iB tiiKlnr* u b* wotfcad by adau, air, or fta,- Jan. 4. 



Jatir Cuopr Hadilan, nf RIiMireeburv.iqw>*^ tMI VBflnMr, be ■• I diy i w a Mf t aril 
pntT-fflenU In ralla-ay rrheela.- Jao.B. 

Ulln Wrlfley, nf Aabtan-imdtT'Lfiitf, arrMlact, fat c«f talo lfD|>r«'reai«ita In At •«* 
niinutiircDr rrttx or twm.— Jan. 11. 

WMIIam Rdnrtnl tftartno. ol CtianDny-lnrir, ctMl tn^utti, tot a wrtaln bnp 
or ImiiKffFintiila In Ibe mnatrurilaa at irhoait. (A mininanirBdol J— Job. II. 

Jnata faa'ky. "f Karpmd'n. Ilettlantttilrev manuflctnitni thenM. INrta 
ta the manatuiibrenf f andajtea f root raalnaoaffibataiifear— Jan. 11. 

nabfrl Urvln. a( Aahfiiril. Kent, •n«I>iper. (iircHtaiii IniiiiurTinriit* In ilaaa 
ifrldt'h magr. 1,1 vhf^le lit Ilk part, b4 appilcallla to puii>|>B acid ol her iiuetklnea sot nwM 
by aleam power'— Jan. 1 1. 

Obtd Blalfe, i)f ibe Thanx* Plate OtoN Cotopisy, tvaldlnR it lA. JontbiapW muU 
^Iranil. ernlieaian. foe nrtalii laiproennetiti In van lUMii| ■ lie MuUUtan^ toe Mpk 
Trhiclrt, bmuaa^ or alhrr building.— Jan. 1 1. 

r'riLQcIa Habln. of BuFJIlMaburr- et'T »' London. (aatlin«D. lor impranaaiWi U Ito 
nniiFUciInn ol ineerllnten o'tiamlauf T*t-ti*n* aiiJ nuiUBMt*,— Jafl. ll> 

Mlcharl l^onni.nl IVMbrilry. (!*rninl). ngtuecr, /of In pra**B talA In Ikt mm^t- 
tu/« or (U(t».— Jaa. II. 

CbrlitDi'liir NicWa, uf (lie Albony-niail. Surrey. (tnilraiaB, tat lBip«a*t«r«la (■)■»■ 
;>Bilnf and nianufuturlni India tublitt (evnitihuuej Jan. II. 

Willlaoi Kowt. al Nrv.irbtrr, Wbllrfrlar*i clly of {.uridon, carpenter anit Jotocr, t» 
rwrtalB ImDrvTeirifntB In the mode at uHiiini; or canhlfllnf pipva. or l#B«iht eM Pt/tK 
titbwt, at clitiineli lutmed at tUta, rarUieuvarr. >t uilirc Mngllaf aaUtlal. — Jan . II 

tl'llllanl Walller.Df Ifancl-atC'r, ^crnl, l*tr i^rialn linprovtatent* la M#f bl u e r / Tty 
parama l^it clranLnv rnaili nr wvya. wbicb linpnircmeiita ara alao appltnlrtT W aatr 
alfliL>Jar pTtrpoaei. — Jan. ]]- 

Rlrbaid I^inlnt. irfCITcbT la aaroiine. imr Par!*. Fraiirr. rlirmlat. Ibr lapeOtrBMM 
In lb* iTKid** of i^tBlalrif or iDuiiirailDrii.f) Bulpbiir a^d aiifijhunc ■rlil.'-i«A. II- P.ft. 
— Till* pawnt bMnf ODgoaad tiycateai. Ii-l^cd ai ili* i.rvni ^nl Pairiil OAea, ■* ato 
atalad till Jan. iSIb, ISIVt bul Uan el>» U(iL. iiH, l-Mi. llie ilsf II wmikl bate ttan 
aealrd ajHl dated bafi iia i]|j(iitf lUan lireii rnlrfnl. C^j uiiler ot llie lA^d Cliantdka*/ 

WllUani B*lla,o'^iiillPn?ii1 Vara^ iKonduo, -llalllieri tur a nt« man u fait dre tl rapi^b^. 
and of a lUBlerlai to be amiiloj'vd tbere'n, and r<it oiher iiurpOAB- - Jin. 11. 

Ileatre WllUatia. sf 'llpton, .iioSuKl. Intft »unaa(tT, fue a verlain Imp nm— ifc « 
eeitaln ImpmvemeDl* tn prrpartng puddllof funMM*. utad la ih*mBiiu£MUd««r liaa^ 
Jan. lU. 

Cunnd HaeteliBBi Om nhoirt, of Ihacltjraf LatAoo, civil anflnMr. Ibe (erlalai tiait«*i> 
in(r4ta In *M>«|itierlc rallwairB.— Jan. 1.1, 

•ticbaid Di||ilB^e.af llmmiilnii, lll.lijkaei, tnEineer, I'm inifirvTwimaa la hlfltil^ 
Eirilel(B««B|H«idt^lnnL— Jon. U. 

Anlluiay BatliatlK ol LUrnur dinar}, enitnerr, Inr Imp mnnn eni* IM aplnoli^^llb 
and In itie tunatrflrilon of aielfli. tail lo the airaaf em-ot ol ap|,ar*(u( fae ntai IH M 
and vliivi AibrviiB aul^LBncica..— >an, lA. 

JetLiB Kapilalr t*r«iicoU Ui,ieElne AInc. of Uaerr. PtaiiiY. raalnet^. fur l»|iiui>BNadt>a 
aceiim.«a||iiKt, and In the macbtnery tor iirvjrelliitif rtaiela — Jan. III. 

Wl.llBm Mailln. "t iu Plem Ire Calala, Prince, aiaililnlit, fartmalB llli|ilill— lllB 
niacMnrt) Inr bfurtnittTiillelabrtn. patigt vbicb lniprmrairulaareapiil><aMeM|a«r> 
lug c*nuln musical inatruDlaliCa, arjd aJau Ut prlolJn^, and aine* IL^ pnr^««*— Jan. Ilf. 

Pilfi Autuailna Uodtfray. Itla of fheptan MillaCI. Sa«<iraeUbl». now At il. U'diaa- 
alreei, Pitefrury, tib^iiileat nluar waDtiAKlute/, fvr crilala luipr^vruivuia in Jreoataf latd 
nnlaritnit voten nbrlaa. — Jan. Id. 

Kd«nl Aufhler. of Ibe city of t-oniJOD, menhoot. tot ImprorrnitBCa la 'It If I'r 
lure of bualtaBd abota i alio aiiiilhaMe toolbar fab ilea. —Jan. Iti. 

Cafey McCiellin, i>r llarch MoUBt, l.aii'lnoderrr. lieiaBd, for an linpaared wm-Slt 
Jan. ir., 

Jatnaa llainlllon.arLaDdaa, dell enflaaer, Rwcartala iBVprseentaM In nitUnf 
Jan. IH 

Ja^hn Pranria B'.lbiBu., of Voiiliif{lb>iii Patlr. W'e divaar. aurl jAbn tiaiarvaa 
elllf. uf Hymn □lenn. Naitingliiiii. Iai.ir manufiiiiitrr. riir liiipeuiujnenti ta Uttatefm 
Ifblting ii|i falirlva vf ciiUoii i>r tllli. ai>il '■/ i-i>lloii and afik iru in Lined. -Jan. IH. 

I'^anrli Alan I'aleirt.nf MiTirlietier. macblTiltl. for irrtalD inipramBnb In mBdiiam 
(bi citauini and prrpar ni i-oitvn. Huut, aT-d oiticr Gbraui aubttaiiiea.— >laa. IB. 

Tbnn>a* tfeaeeoml*, of lltniioiidaej, Kiacblnlac, pjt eartaln Improveaeata Id fhittuAa,— 
Jan, le, 

William &eg^U, of 81. Marti n'a-laiie, Ulddleao, maaufaciurer, ftv laBprvreneB* la 
meCbiiila und inti-blnary far iilil*l>,lii)i and apiilylnc uiulm |w>ret, -iao, 'Jo. 

Hrnry Hernvulll Uarlow. nf aFam^ttrsirr. coiLiulilna cuirlnrrr, fur Intiirireeineota la ^e 
maButat^lurr ol «'iil pll.'l labrl^ai oxid In iiaavbiuerj' ,>r apparalua aiiplloable LbcFTta. lA 

cmnniiiulcatlan,)— Jan. 3U. 

Sanmal flrovn, tlit yoonfrr. nf tiiiinbvth. Sumy, rrvglnf^r, for lmpr9**<i af^ratvafi' 
in« i i i rlng and nrifltleilni ihallimnC ilqiiiila. tinil or aubaMncea In a tuciiilu| iula.abrt 
a|.|MraU]a arv In |inrl aha applu aid* to ,nonr* |jL]j|'ea#a.-'Jark- Sil- '^ 

llaniT Kardhaiii. nf Vlna.ilrai-i, Pii-ndUly, tVviiOiliiiter. isamaker. IbrcWIilB 
pruvemenla 111 fire armai — JaiJ, J^*. 

Thunma llohiiiicin. of ].eedi. nai.dreaacf. for litipToeenanu In wafhlnaeT for 
■Ciitcblof* cultlnc, be^hllan. dreaalDf. rnmblaiTt cardlnf, drawlpic, melil^ and tftw 
Bee, bemp, loir. vool. allt, and olbtrlbnut lUbaunceo, ami In uiiltlns nlireua 
«•. —Jan. St. 

CharUa da Berfiie, oT Arthur, atrvat wrtt. In lb* cUy *>{ LqpH.id, a"gln«er, foe taipret^ 
mtr>C* >n >LTaH>.«ii|lnrt. I,ti pnmpa. and tn aiHIiij;* lut tBlUay and iilbar pi 
Jan. •at. 

Ed«rd3lBuiihMT.of ihe AroDildalnni Wnrki. Ilrl*lcl.en|inatr, forlntpmeeMMli 
■%aHiie alt«ir>-*ri|Tliif-*, — Jan. '.^3, 

lleti lleew. nl l.f>niti.in. rbemlil, for ImprotemMila IB tRBIInf peat, and ablalslov 
dukta tbtrclrom.—Jiui. ;£!. 

rharlfv Hanri Parla, of Pada, Ibr iBptoaecnaaiU In pravealla^ Iha aildatlnf of IrtS, 
L A EammntilKattiin.)— Jan, £1. 

William lltoiy Hailiiai, uf t>e'by. dell mgiiin'ri for iiDprvfeoeuta la ilae couaUuMlM 
of ivcnnantnl vayl foe ralJ urif a.^J,in- 7.^, 

Ricbtnl Jobnaon. of tHarbliuin. Iianciaier. gentleman, for crrCala IminomiiiBW H, 
tht onan-uraclu'e of melli^t yrain. and lo rlnvua re'iiifnl4tl',A , al»u In, |,rv*ei u aaiti 
brrnlnE, aiiil In the matblntiy Bi appuatUB uinnttwd wiili Ibe abuiciir alHUar 
CDaaea.— Jan, SI 

WakrDrJEl Pirn, nf KTri||ttJin upon lltill. eiialna and tnikler makrr. for rertito 
maQU III prap«lllng abt(«i .inil r>«ula— Jan HQ- 

Uoberi Shane, of Ponlair, U aierlurd, icilion agilnnre. and Hamitrl Flitrhar 
HancUrairt, maabloiai, firt rvnain lmytu,'finrbu In inatliitKiy i^r pre|*4naat 
and Oiiibtirif coUon, wool, Aai. ailli. and aiuillar nbnnu* nuieilalf'Jtii. 'Ji. 

JuliDTaltiot Tyltr, attbf erno(A*hiBFadao4Ty)cr. Unuot tlrcel,ti(Da(«ncii.a)|i 
batten, forMnaln InpineMDnU In liau. capi.aad bai »ara. — Jan. 'Si. 
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PtrLPIT OF 8IE>rN*A. 
{tt'ilk ait Jiigrai-ias, Plate IV.) 

Id the olden tttt«« it <*Ja ut-^rtod that ttie inMt«r-liniid of t)i« 
Utiit a** tn ||;4iv«rii not iiii^tt'Iy the buUiLiujr but nil Its di;t«il* , 
and we li«Ii«r» no mcdiiKViil cHtlic4ra] uM evrr droignM witbuut 
tit* ar«ltit«ct flvllliitfc at tlir Nitne time thf fn^hiiia und tlie work- 
i«hi[> of Ml i(« littiii);-, m> that a iiiuveablo Wlonging to 
altar ^u^u)lu^l^ U nov m gttoi » typ« of th« in«diieval 
any of their architectural mtmhen. I!i>w timoa are 
ed ! In th(>Bi< dnyn, th« moment an architect has fini'hnd 
fiell of a building he u turn«ij out. and it U MmnienMl to the 
EMHfr-pBiater and the u[>hal<tervr, »hu rule nn fettered ; aud the 
srcUUct BUT have the comfort of Meinj^ a Greek huildins fittt^d 
vith Klianliethan furniture — iritk l^iuin Quutom:, Liiuiit Quloxe, 
ui anrihliiir hut irhnt i* taateful and nupropriate. Mr. Pii^pii 
havinjjf Inbonreit for irkat he calls n Chrishnn building, laraentu tn 
tini it |iik^nt''ed. and his whole artiitie a«ptmti<>u<i frustrated and 
betrayed. U'liiitci-vr may be done ftir the outside. howeTerrtiicily 
It may be Dviicur Imiit-, Vil.rui-inn ur I'ullndian, hi>i«ever clouely 
the Biilhohl left, leptiuuite i>r illqfilimultt. uiiiy hiivcheeii futluvvd, 
ibe Colli* aiid Vnndala arc tura to rei|;n inaide. We will nut take 
Bpuii iia to say tlut the arcliit«ct*, althoach n> badly iiacd, are 
oltu^rthrr liliunelcaa. Wt believe they have gnen u|i in<ire than 
the uplit>Ui(>rer, the paper-haocer, the houae- painter, the ima- 
Bon^cr, the sJlvenintth, and the carpet-nenver haru iiwirped ; 
and tn iwirliruUr. that kavlnif exduiletl colour frum their own 
works, tliey havr left thotc article* of fiirniltire requiring tho ap- 
ptication of colour entirely In the hand* of the artiMiu. 

A better sipiril in, it t* trup, now abroad ; hut the arcJiitect ha* 
ta DMronqiier his duiualo,— sod we believe it will he wtd! wurth his 
white, fur the >iiperint«mlence of the minor workii will give acun- 
dd^rahle addition to hi* •moliimentH. U> have often remun- 
itrah-d nmiiitt b:ira-dear arctuterture fur churchei ; but there hag 
Irreu {i:reat Impnivemriit fur the belter since we b«(^n our cooi- 
plninla, thuu(;h the deruy [uu uflen utep into the place of the 
arriiitcrt. Plill it is somriliing to nee better deni^ned pulplt«, 
■tails, fouts^ reiulinj[^le*kii, i^law, tomhu. and tiles. We do nut, 
humever. <*i!>h thpM.' iiupruvenient* 111 he liniitcil tn works in the 
meditfcal Mylea; for we fear it may lead to liarreu cupyiuK, while 
tt biudcTH the pmgre.is nf the other stylei. 

Whatever diKjiute th^re may be as to the responsibility of de- 
■iffniuji other articlfti of (-hiireh furniture, there ou^bt to be none 
>a to the pulpit, for it i» peculturly a utructural abject ; aiul in the 
g7«at wurk* iif the middle a^en it is treated aa aolodepciiilent de- 
lifn. ltri^e!t within the nave often tti agnutUn height than many 
onl^liHir ni'tuiimentx, so that vd the plea of (lee the arehitoet caii- 
Out say thni it i.v iN-iieath liim. There is aataiK'isu lo the duoron 
«hid> the pieiM-her stand*, uid alxive all riM-n a hi^h caiiiipy. 
Tliia may evidently be liented ns n columnar or anlvlur cumpo- 
■iliun, with a Greek perialyle, vt tiolhic pintiadex, while it alluirs 
«f «U the iiiried resource* of art bein< applied fur its aduriunenL. 
While Utere are piirlicularobjwtiotiu to tho adornment of the 
altar iu the churrhen of the Estubliihment and of the diiisenter«, 
there cannot be no much nlijiTtioii to the dpciimlion of the pulpit, 
aait ■■ nut aiippoM^d thai imy wurship will be paid to it. I 'there 
abuuld he aiiv ulij<-<-ti(Mi to Ktiilnary ur painting, the decoration may 
be purely iirchilcctur.il ; t>ui there are many tifpirvK and embleuni 
which have lN>eii alluwed nithuul objet-lionii in dnirch decuration. 
The triniifrle, dove, l-Il..*^., aciifels' heads. crus«, and even tlie 
%urr4 t<( the four ctanKch^tM )»» rauater with very ■Irict peiiple. 
A wcU uniuint-ntcil pulpit nii;;lit, iherefure be ventured upon aa an 
ardiitecturiil decoraliim of the intrrior, vhirh wuiild add pleaainirly 
toil* riTtd; and beiiijC the centre tu irLich the t^ye* of tite con- 
grsKiitiva are tumnl during much of the iwrvicr, would not be 
CWiauralile on the i^rinuid vi unliinnia or want of piirpuee. 

I uf our readerx who have been no further frvim bume than 
puoi. need scarcely be remiTidod nftbuwoirien pulpits at Hrun- 
, Antwerp, nn4 elsewhere, and wiileli present Honie uf the linett 
imen* of wood-car viiijK Ut be found. Thoae who have travelled 
know that Italy nreieulD many beautiful eiamplea in iu- 
(rlca. The one ul nhUh we now (tive an eni;ravinc, we 
muithy of the iittetitiun uf our remlern, Ihouxli we do not 
pieic'it it as a tvjie uf a cla^ au vnriuuis or an the xreatest work 
uf the kind. It la the pulpit, in white marble, in the cathedral of 
StiiDa, in Tuscany. 

Tlila pulpit in a work of the ttiirtcenlh or fourteenth century, 
lad is Die prwducliwa uf Nichulan uf PIm, aa the records uf tlio 
cathedral -how. They slnie, likew ise, the amount uf his rciniane- 
rattvo, wlildi wiu et((bt aoli a-day, eix UiUUn^ in lilver uf the 

Mo. 13a.— Vol. XIL— Makch, ]&i9. 



preMDt standard ,' eouivalent, pwrhapa, to thirtr or forty shillini^ 
la niudern value, llo waa farther paid four sola for his son John, 
and aixfoT his piipiU. The time employed was lew than twuyenrx. 
tiy some accident the uri^ual ataircaae wm deelntred, and Uiat 
nnw shown waa executc^l three ccuturiei lat«r, by Oaltfaaar 
I'eruaci. 




t'ANDIDU8'3 NOTB-BOOK, 
FASCICULUS XCl. 

'■ I mail hm UI»ttT 
a'llbsl, •• luir fe chuwi ■• 1^ tiiait, 
T* bloir ati ntutai I tktar." 

I. One extraordinary merit of the medJieval architect* baa 
either been <iuile overlooked, w rbe purposely and very iingrate- 
fuily kept uut of eight even by their moat mouthy adinirer.i. 
That they planned iind deuencd their building? o\c4:lk'ntly, keep- 
ing the immediate nurpuse fur which they were erected .iirictly m 
view, (hereby aecurlng fur them appropriate character and natural 
emphasia of eapniMton, ia not only noraitted, but dwelt upon w ith 
more of wonder than ia called fur; since more wonderful would it 
have been if, employing a veriucuUr style — the only medium of 
their architectural ideas — they exprcaeed thcmsdvve natunilly, 
imnffcctcdly, and 1 muy nay, honrtUti. Their iityU of builduig 
was almo«t as matter »( courw, racy uniL idiumatic, it beinK a 
living onc« therefore capable of freely admilliug new mudea of 
treatmeat in order tu meet circumstances not previoutly contemp- 
Uted and provided for. In their aueoesa »> far, thcro i> th«u 
ru>thin)C very astonialtin^; but that they dioald hare bit anoa idea^ 
MO exactly Koited also to our purpoweaaf the preiMnt day, that archl- 
tMte havQ now only to c<ipy them a* literally aa may Mi, !■ notliinir 
leas than marvellou, — e'lually marvellous whether it waa thrua>{h 
•heer a«ddent, urthrouich foresirht, coupled with the good-naturul 
intention of sparing us the trouble uf Ihiulciug fur ounwlvei. The 
same remark applied to the oritjiiiatprs and elaboratora uf other 
styles, as well as to the architects of the su-called mcdiaival 

Sieritia. Saniuvino, f»r iuKLauce, provided out of liis awn bralut, 
leaigni for Pall-MaU dubhouses, as well as fur buildinga by liim- 
seir at Venice. Lucky fellow! tu bo able tu "kill two oird* with 
DIM! ntDue,' after tliat la^tilon! IV'hether the same will liave to be 
said of the •errxin prwt — I betf tbrir pardon, the correct und or- 
thudox t"i'rrtf»r« of the preKentiliiy— admits uf question; a question 
tliat may be left tu the conuderatiun of tliat prifrgish gentleman, 
Count iVOray, lo wlutm we are indebted fur a NMOitd iuAiction of 
Bansuviiio In Pall-Mull. 

II. What has just beon said lenda naturally eonugh tn another 
((uestioD — a aumewfaat delicate and tid:Uah one—viz., whether 
those wbu merelv adept a ready-maiie design from Sansoiino, or 
San sumebody-efso, olitaiu the same ruinuneriiLiun, alias per- 
centage, as IS paid ill the case of uhgiual ur what paasea fur 
urigiiiid desitrn. If tliey do nut, and nununeratioii ia abated In 
iirupurtiuu — fur let us attend to "pnqwftioiu," — «i>melbiag may 
be said for the copying system ou the score of economy. If, hux- 
ttrer, they hat'u tha face to claim, aii<l acluidly do obtain, just a« 
mncii for wliat Is merely a leaf out uf a book, aa for a boiMl ^t 
design, we must cunctude that deaign ia nut aeppoaed to be ^d 
fur at all, but wimethiiiic thrown in gratuitously by an architect 
tu bla innitonicrs. In niany articles uf maaufocture, faahlou U 
paid for a« well as materia) and lubuur, sincv it haa requiTed mtne 
talent, and taken time and study tu produce nuch pattern ur 
fashion: hut although architecture claims to be considered 
euincthing infinitely more dignitied than manufacture^ no account 
ia taken of quality of design, — be it bad ur good, be it Uie produce 
of the ardiitect't uwn thought and ttudy, ur an arrant pLaiparisni, 
— a tasteful artistic coniitiimliun or a hiditain medley i>{ odds and 
ends, it luakea ao difference; bad uud i{uod beinit pud for exactly 
nlike, and aecerding tu one iuTariMblo acale of remuiieratiun. 
Whidi being the case, we uuxht perhaps to wonder that l*luiit h<u 
oot bceu altogvtber extingiiihiicd under the btupifyiudt chlvtofurm 
influence of such a Laputun ikyntem uf eucouru^'mcut. 

III. What is called the Perpendicular mi({bt aa well, or with 
still itreater prupriety, be t«rmr<l the PaadM style uf Uuthk\ it 
deriviui^ its peculiar character most decidedly fmm a nvstcia uf 
piinelliiig. It is tlic diriaion uf eurfaoes into sank muulJed CoDi- 
partnicul^ which la by far the more ubviou* and atriking diarae- 
tvristic of that modo of (lutliie. Tlio name of Perpendicular, ou 
the cwntiary, applica not so tuuch to the general pbyaiogueiay as 
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to th« lineation m frviwitne* of upright line* In the tne«ry of 
the wIndAws. In f««l, kvrwntitlitg exprem** itself quile »< ntacU 
or Brtn itiU mnr» ftron^lj' tlMi) pcrpenili'uUrjt^, noing to the 
o|Mtnin«, Ar<fcM, h wdl aa doom ■nd vinHoirA, b<>ia^ iVnroed into 
•<|vu«-JkMded eompanmenU fonninf {wnela upon a ]jiTgvt htaIo. 
As frcmientlf M not, the windows thcmA^lvMi ant actually aquare- 
liead«d; and whether ao or not, ih^lr "lifrhtB** form a cnnK^'o* "f 
ttjuare-hcMierf panels, diferinf^ from others ntily in lining jut- 
tarntad and claieil. Hwrizontality, ngmin, maiufcKli itself pLiIiilv 
nougb IB tne tnnsoiDinff uf Uie windows; m that tnuellier witli 
miare-AmdinM4 and iianellinic, it cbaracteHim the strW fnr niurit 
dMiiittlr than perpendicularity di»M> Still ai "Pwj.eniliculiir" 
h tlie tleiiffnatiun which has now gvnerall}' obuiiied in this 
country, it may aa well be allowed to remain uudiKturbed, it beiii^ 
tifflily inmnrenient to be altniy* altering teriM vliicb, whether 
comet or not, amwer the purpoee of mere name*. What is here 
■aid U chiefly iiiteniled to iJiow hiiw many i»lher itidicisl and 
•trouiHr-mnrkfd Iraita of tlyle had been OTerlooked by tJiOM who 
brougiit up the terra jn quewiiun. 

IV. With regard, ton. to the Gothic ityle f^nerally, nany of Ita 
influenlinl elemefitii have liet-ii iivrrlmikeil — at leact, ar« not taken 
into acconni by llnne wlio pretend »■» trHce it* origin and develop- 
ment. It in iiMal to mntiider the I'ointed Arch ns the gvrm of 
the vbole style In all itM vorinlim, as the fuinflum taOniM, out of 
whidi all the reat grew naturallv. Now, In the KrM pUre. the 
Pointed Arch ii in it«ijlt", and ronHiderod merely a» n fonn, anything 
biit lienoliriil; it belii^ offt'naiTelr banh. Eitlier a iKjiiHre or 
Ktntcirciilar-hvftded opening, on the «ontrar>', althaui;h it be left 
■(utte biire, and oiJiy mi fur b<p unntixfutnTy, is not pwcitively dis- 
plenning: diit a puinled-itrdi one, forming a mere aperture inn 
wall, ha-i a rilLuinnuKJy bHrbarotulook. NVrcrtheleaa, houtca with 
eucl]-«hnped hole* in lli« wall* for duom nnil win^nwn hare ere 
XMyr been crrrtcd, aad have paased for "Gotliic," — at any rate, for 
neat Mod«rn-(!vttii(-. That there wb» n pood deal of fiincy exer- 
cised »n fuch occaaiona is n»t to be denii-d, Mnre it renuirrd ■ 
more than ordinary- riiOTc of it to fancy Ibnt things of the klitd 
had anything at nil In rnmmiin with the Mylr whirh we call rivlhir. 
People h»d got it into tlidr head*, and »ome i>f theni bnve it ibt-ro 
■till, ihnt tbe Pointed Arch token ab«tr&rtcdlr and j/rr^r wii» the 
vetjp eaceiica, or rather ((uiiil««*enc« of tbe Cutliic Rlyk-. £*cd 
granting it to te euch, that raeence wu eo diiuti'd tuid wisliy- 
wailied aa to bear the mdic reecRiblancc to tbv original Htyle aa 
tbe HMty and nauMOua rinsitif'n of wine-bottlex do tu the ^cucnxig 
bavmge they onee contained. The tmlh however in, that hd fur 
ftom constituting the etten«e of the •lylc in questivn, the Pointed 
Areh la only one of ita ruttt men Ik,— certainly the muet ohWou«, 
Mid nn exee«din);ly influential one. Still, the same fi>nn of arch 
niiglit hav« been — in fact, ha* been employed witliAut leading to 
tttc same atyle or anything like it. One highly importiint chanic- 
teriatie in it, ia Staponal^m or tbe employment of oMiqnn plnnoi^ 
and lurfao**— for loftnore, In aplaya and the iluping "ofh«tti~ on 
III* fiues of walls or of bultrcMca. Another ia, that with the ex- 
ception of what are termed "weather-mouldings,' the mouldings 
tn aperturea are receswd within the general plane «r virface of 
the wall, imrtead of projecting unt from it. Beride* receding 
plaoea »r surface* connected by spUya sloping upw.irdti, one pe- 
culiarity of the style iiL thnt it admits of^wbat i« preriwiy the 
reircrsc^namelv, projecting tutfaoeM or tnemhem auppurted tijmn 
corAeMliia, which alone cnnatituteB a marked diatinriion of the 
style. Tlie Pointed Arch Is therefore only one vlrment of it, and 
tine which misfat hare h«en adopted without the uthem n-»ultinit 
from il M 01 course. Supposing a prrtxin iithcrwi«e «ell-kklUe^ 
in ■rehitecture, but ijtnorunt of tbe eiinenre of Otitbic, to bnve 
the fiKure of n Pointed Arch ahown htm, we niny Htfely say thnt 
it would Ire utterly impniwiMc for him to form any idrn from such 
■ample of it what Die style itself really wna. In all pn>tf«bilitr, 
be would oonelode it to be rxrccdingly dry itnd bald— exceedingly 
limited in expreasionj and exhibiting itoelf only in ihe forma vf 
arcfaea andopunings in the wall. 

V, In fact, the form of the arch goes bnt a very little way tn- 
warda the system of tbe Gothic atylc. which Herire* its most cha- 
rncterisilr motives of embcllniluneat from Hiniluws,and the ni-ccn- 
•ity for glncin^ tbrm. In the rnrlicr alages of mediwal Architec- 
ture, Slid while windows were merely single apertures, they were 
■mall — at leaat narrow, losignlAGant, aid note mean tbau heau- 
(ifiil feature*. Fortunately, they could not be grrntly enlarged — 
certainly not to aoytltinx like tlie magnitude they afterwunbi frv- 
(juefiUr attuinod, except by combining two or more aperturea 
Iriuuea togetber into one eeoeml oomponlion, or what amounts to 
the twmo thing, by subdividing the entire geoeraj «^«iture into 
■evenl tewer ouve, io oidvx that the gloss and its leadding luigbt be 



teeurtHy Mpportcd. Cosld intervening shafts or muDioiu hiri 

been dtmwnsod with, or bad they been mi, itiiieiid of the adinirakb 
dc>i)(fts tor windows we now »re, we should have bad nietely Itip 
archer tilled in with glaxiiig. To the emplovment nf mullionsor 
interteniitjiBUpiiorta — a happy idea in itaelJ— we are indebted tie 
what may be called the efii>rt-«renre uf decoration peculiar to lie 
■tyl»— vix., Thackmv. Mu11Iuu« lyciiig introduced, it bctcarae 0»., 
cejisary to flU up the bead of the lucli by ribe in ooDtinuntiDn 
them, which bring imriottslyromtined.liecxtme that pec.uliarsoeei^ 
of dM'iimtiou known by the name of Pkackbt — a mJua and very 
fertile suurcti uf decuratioo, nothing correwonding to whicli eUM> 
in clowirAl nrchiieiTtare or the itylea copied from it. Yet, ia vtA- 
nulling nirthic, iUBhovc-monUaDcd characteristics have been ge- 
nerally, if not entirety overlooked — cerlaioly slighted, nnd txeaUd 
aa very acoiitidarv luJitten ; « bile luote than enough biu beea sttd 
on the subject uf tlio Pointed Ardi, nnd many sbnurditiee uttend 
in the idle attcmBt to account for lu origin. And if it oould bi 
orcuuiitn) for conclusively, upon the very Htronucst evidence, ill 
that would be gained would be the knowledge of an historic ^d. 
without any further innight into or power over Ih* style itseli 
H'c alreaily know that it wn* evolved — whether piirtly through ae> 
cidciit or Jiut make^ no difference — out of a few simple elemenU 
and eirciimstance*. Yet what are west all the betur for knowing 
aa mut^U, when it dooa not enable us to woric ont bf dMr<«f a 
stylo for ourtflvee at tlie present day, by doing now what the 
medi a> vol «t chit Mta did, in and for their own time. On tbe con- 
trary, the knowledge of what hna been done ia now made a jHiti- 
tivr bindrnnce to anything further being done. 

VI, However learned noine of them may be, and thoroughly 1>- 
mitiur with all tbat luid been done before, not only tn one, but In 
every btyle of the art, tbe iirdiitecta of the pr(-«enl day aoera t« 
be viaited by thecurse — ifcur*e it be — of impotence and *teriltljr: 
thvy appenr to have utterly lost all generative power, nnd to be in- 
c»|Mhle of producing new ideaa. Can a single really new aad 
fructifying idea — one that opens fresh ground, be pointed out !■ 
any work of tbepreMnt eentury ? Improvement there has been: 
but instead of bein^ sueb aa rcMilti from fh»h artiictic vigour aoJ 
energy, it is of a kind wbieb may be aKcrihed more to the extended 
employment and mure numeroun opivurlunitiei iiifiirdt'd to urchi- 
te(tt»-^in M word, to comparallvely favourable niaitcr'Of-fBCtelr- 
eumatances, than lonny purticuliir talent of their own di>^played 
by the profcwiion thenuelvea. Ue it ever mi nnlH-conitng or il- 
libcrul lu my ao, they do seem greatly at u Iom for ideas; nod ae* 
cnrdingly contented to take up with and abide by tboae of other 
minds, who worked nut theirs when snchitectt were olhiwed the 
privjloge of all other artists, and availed themselves of it by 
daring to think fur tliemsvlvcN, and imprrs* oritonal mind upoa 
their creation*. Nor ia it any wonder that by the utler diaum ef 
it, the inventive fnculty, whicli was wont in former time* to be 
diaplayed. tboutd now be pnralyned. In fact, «u far frwin their 
being enciiurnged, germinating ideas are repreaaed and etiied, 
fa if^abMilutcly itoxioit* and dangcixiu*. 

VI I. Tbe toleration of every crude whim and sickly eaprlM h 
roost amuredlf to be deprecated. When we xiieak of new ideas 
being sduptea. it ia, of course, only worthy and meriloriuus ente 
that are meant — such as are the result of invention guided fcf 
Ktudy nnd reflection. And presumed it may he, that thoao who 
have really jftwlterf the rtjie or stytea they profess to follow, and 
hnve accurdin^'ly familiarised theniMtlres with them, and imbibed 
their toxte, do not rvtjuire conaiant prmnnting fioni lu'tun] ex* 
RmpW for every particular, but are su capable of entering into tlie 
general aplrit of the original muileli^ m to be ahlti t» modify litem 
pertinently, nnd be fnilbfnl to their geaiua, althongti deviating 
from the eiu^t letter of tbrm, llanilct'ii Insiruclions to the 
pUyera not to utter more thnn wax nctually *v\, down for tbem, do 
not apply tu arcfailectH. The Dtiaervance of the mere letter itf ■ 
Ktyle by nu meaiia cuaures the spirit of it ; the latter being aoroe- 
thing of so tine uud voUlile n nature, that it is unt to cv»_ 
nltvicethcr whilu we are fumbling at rulea, and puking oAw 
cedents. 

VIII. Neither are my remarks to be undcrvtood too literollv : 
by no meaoa do I tnteuit to say thai the mere derialiou from orai> 
nary roles and practice will ensure aom« fresh and previously un- 
tried Ksthctic beauty. It ia not every idea which akajr chance to 
prewfDt itself that desert es to be adopted, or can be made tarj~ 
thing of. Many nuy be diaauMed forthwith ; and even rcoUy g«od 
iden» require Io be ciu-cfuUy coRsi(!cre<l, ntudied, and worked ouU 
If it be asked what is to be undenlood by a really good idni, the 
nnwHer is, one it« author himself p«rceiv«« the vajuo of, uud fee' 
confident of being able to turn to useful accuuut un muro a< 
sivxit than one. That tboM wbu have no idvos of their own, 
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pnwwr nt inr^ntion, KbnuM prnlt'tt njrninrt all iitt«mpl at oriiriaB- 
lity, i* nnt st nil «tiq>riMnp; but Ibkt tbose who hnve. nnd wbn, 
«4v« tliey l» ffiva Ihvir mind* to H rrvHv, mitfht nrhi^ve (iri|.'ina- 
Ut^ more or leas hn^ipy, •huuld be dM^rreil mun doin^; ut by th* 
dread uf Wmg eallcH in'nnvntnrv, nnd suK^r mun riilrH nnd pnweu 
denlBlo Mkfiil i» thr wa^ iif nil furtbpr iulvnnci>, ix, if not nnitl- 
mUrly strsiure. part let ilarlv litmcntnlile. R^i^li and fool- fin rrl)- in- 
nomlion ii:, of ciiurw, to h« dbcoRRtpnanriM ; and riipIi tintiichy 
and prodifciouilj' ({nevr originalitu s* we have ynt in the new Coaj 
ExduogK, nnd jn tlie new Kopmd naniloo in Piccadilly, is to ke 
deprecateil mimt ramntiy ; rtill nirli rgrwouit m»itiilrn«ili«t. In 
wBirb it Ib liifKcull to deride whether diiineaa or rantAsticality 
prcdiiminMPK, afford tiu more arKument agatnit freahnew of deiiitrn 
than the <wunll«a» reauna at printed proM in rhyme do agslnst 
pottry. 

IX. Were art'hileela td attend innre to Effeel than they now do, 
thay mt^t produce equal reeulli in point uf finish and vnilH>ilixli- 
menl aa at iirewiit, or perhapN even grrater, with fur lev* lAhnur 
and cnst. In hia ({ualily of arttNt the architect ihovilil work like 
thtf ncvne-pAinter, who mlculateK and m^kee proper allowance for 
the diatniK.'e Troni which hia taiiliuu nill he t tewed, and flnUhei up 
no more than is lufErient to produce the appearaiKe of finish. 
Arcliitecta, on the contrary, nutwithstiindi n^ all tlie IwaddUiiK 

it proportion*, seem to have aa idea of proportioning the 
h rnvtoweil on detnil and emhellishnient ti> thi'ir ailtiatton in 
butlilirijc ititelf, aiid abiu to the actual iiiluation and axper^ of 
tlie Intter. Although It do«« not appear to be known, or if known 
ta nut nticndcd to, tt if an circllent maxim tu work up curefutly 
aU the parts nearest (he eye, and what may he callird the "/jtc- 
fTVunJ^ of an elevation, which hclnt; done, the appeamnce of 
equally rarvfu! exenulion will he wuureil fur the rebt ; and n<> 
meiv than such appearance is wanteid, becjuisc nil that in mure 
i> entirelf throvn away. It it by no meatM uncvminoa to find 
that details which nlmw in ilrawinj[«, in which the ere can take 
e9frni**iice of the Braallcei minutiR, all but entirely <M«appenr in 
the executed atniclurc, or m far as they produce effect at ful, pro- 
duce only a ciirifa^eil and nijry/iijf one. tV'hxl, fi>r instanMi, can 
MPMibly he mii^u tint of the fii(urra on the frieztf of the Atben»uin 
CluMixuiw, vr (>f tbiisr on the attic over the centre arcb in the 
Mrc«n-enlrani-e to Ilydo Park? A few hold, random tuucheit of 
the tnuaoii'* chhtel mijtht have been made to tell just as well, or 
psrhajis better,— certainly would have had to the full ax muuh 
meaning in them ; foraa to meaning, tliat Mulnture may be all 
verjr clavsical and eammf-H'Jnul, but has just tne same liefiree of 
relntionsliip to Hyde Park as I have to Sir Hyde Parker. Ahkur- 
ditv 1« (nereased when, while ornamenl la bestowed where it can 
he but imperfectly seen, it i» iritlilit>ld from pftrts that arc exposed 
to the cJomM irMjicction. It is by nii meana uneoEnmon, for in- 
itance, to find a cliimney-pieee of i^ulte plain design in n nioni 
«ith a highly- wroti^'ht cornice. Becidec Uie mere tnconuatence 
itarll, fii-rikMoiied by the niiittire of plainneas and ornaleiicaa, the 
former is thrust promitiently into view, while the latter ix compa- 
ratively oonc«akd. It is true, in stich caacs there may be n start 
ofa reAsoa— apoiinda,sliillinf[>, and pence one— forlhr sin aiiainst 
artistic dfryt and tatitc. inasmuch as the cornice bcinj( mere !«tuc«>, 
Ita richneas in atti-ndrd with coiniMimtivrly trifliiuc rout; wbercas 
tliG chimnry-piecc bcini; niArhlc, cari'cd mouktin^ and other 
■turkinaiirihip Iivnimrs very expensive in such material. Still, that 
sloes not alter the priiti'tpie of proprii-ty and tosLr, which is to bc- 
artvw ornanirnt where it will display ittclf. nnd to lini!>h up moat 
Tully Lhuse parts wliiih arc nnarent the eye. The contrary 
ice rtKmblcB tliat of a |Munter who should fnish up hi» dis* 
very elaharaldy and neglect liia fur^rwinds. 

X. If. «■ Clime sccii) to think, our are^itecta have 1iutaquB»- 
Uonable claim to lite title of artista, and certainly are not audh 
ftenerally, in the deforce which they ought tu be, it is not m much 
CAUse for MiTpriae tu fur regret, since no pruvimoii aeems to be 
auule for an srlisiic educatluii of thetn. Indiepeusable as it is in 
JIaelf. " o di I -c'- education is a nullity in Ihat respeut; in re^rd tu 
— ^*dhi the most that it iloes fur them is, that it initiates them into 

meUM of artistic ttudy, which, if tlicy are tv pursue it at all, 
mast pursue fvr tlH-raKdvcM, ahould tlie pnipcr ^tiiff be in 
Umrn; if m-l— why, they must Pecksaiftso all their livea, conaol- 
iag theoiMKcs with ihc reJIvction that — must unhappily for the 
r«blie— there sr« Peckiiiiffn in \nf^ place* as well as low, tome of 
wliom die rich, leaving their profe«Mionat memorira to he damned. 
A great deal uf what psAsca for sealous study pursued out of sheer 
lera of art, ia very little better than busy idienen, and is utterly 
fmlllcaa aa re^itrda ftoy advoaeement in the practice uf art. A man 
RMT be able to talk very lunedly, and to refer to aluioot every 
bnildiiiig uf any oete,— may bs very eonversant with nearly &U the 



id«M that have hrym time tu time l>een put forth in architecture 
hy oilier*, and yet have no iileas of his own (« serve him on occa- 
sion, nor the talent for turninf^ to account those with which be 
has pnaimhcred, hoping thcre4)y to enrich, himself. The ktudy 
that is bestowed in loading the memory with ponderous trifles and 
nthrr heavy lumber if nau^t; accordingly ibould he left by the ar- 
chitect to BFchwologiKtK and ximilar heavy-h— <! gentry. Par bitn, 
one of the best of studies Is to exercise his thinking: faculties, bis 
judRinent. and his taste, with his pencil In hsnd; another is to 
scrutiutite tbf buildings he aees, and tlien tiueatiou himiietf rigo- 
rously to aiccount for their beautiea and defectis or what strike liiin 
aa mid). Tbe habit of considerate and thouKhtful examination 
■o acquired, will mand him in itood service In his own produc^on*. 
Again, sdf-impuacd tasks for winrking out any idva that may have 
struck tlie mind, are useful — Indirectly, if mil imineil lately. The 
idt» itself is put tn the proof as it were; for If capable of bcinfc 
made snythii^c uf, it will draw other ideas afLer it, and no Inhume 
tbc uncJeua of a KTOwinic iiikss of them. If not secured at the 
■nvmcat — accurrd at least by turning it over in the mind, a 
thought that might have been fixed, nnd afterwards returned to 
and matured, may pasa awnv irrecoverably. Aflcr having become 
aeiiuaintcd with routine an<f routinc-detiKO, let thv atndent endea- 
vour to guHrd himself agalost tliO eiier'HtlnK influence of the 
latter, by brouking away ^om it in hi* hour* of relaxation — re- 
laxation, eonsistii^ not in idlenes*, but in the free indulgflnc* of 
his own fancieA; — and tlioiu[h they may be mere crude foneie* at 
flrot aomething may possibly he made of some of them, and come 
of tiina in time. At any rate, so long as they are kept private 
studies, they are secure Atim renrtMcJi; ami if occasion should 

fireaent itself for adt^ting any of them, there will have been tin* 
iir ihpir ripening in their author's mind. Few, it is ti> bo appp*- 
hended, take up thoktnduf study h«ra hinted at, sinee we percuv« 
very little evidence of it; on the contrary, see a gre.it many 
thinga, both btiLlditigii and designs, which, ns fnr aa they do not 
consist of whiit is umat and hackneyed, rarely ihow more than 
MWie hxMty Un\ \Aenn. — good, perhaps, as hints and tendeaciesi, 
and aa capabln of being wurked'Up ■atisfactortly, rather than 
satufactory in themselves, or shown to sulflcieot advantage. 

XI. Those who do not exercie« their Ideas, except <vhcn there is 
immediate occasion for m> doing, arc not likely to lind tbL-m very 

Cr>>mpt and active when wonted. Uabltual iuertueos, or else ha- 
■tuH] indolence of mind, can hardly be shaken off in an Instant, 
or ruused to much purpose, merely bccausv an occasiuu preoeals 
ilA«lf; more especially if only a short notice bo given, becausothen 
one's faculties ore more likely to be bewildered than properly awa- 
kened. Did hurry always give a sufficient fillip to srcnitecta' 
powers and imagination, cnmpetition committeesi would deserve 
praise for their very "thort-notiee" policy, the time allowed by 
them to architects being barely sufficient to prepare drawing*,— 
thorefiire wholly tnade^iuate for careful study, or any study at all 
of the subject. In fact, they seem to have no idea that any pre- 
vious x-tudy of the subject Is required, but that ther« is merely tv 
put it uiiiin j>ai>cr. That xucli is the case is almost certain^because 
they seldom pretend to pay for study, the premiums offered by 
them being, in many iiiHtanceii. not even miwe than would be 
paid by au architect to his clerks for the same amount of mere 
drawing. 

XI I. Were th»se who publish examples of architactunilomammt 
nnd detail to nrcnmpany them with noma critical remarks., Hpecify- 
ing their particular merits, and also pointing out defect? that dis- 
tract from whit may neverthelew be prsiavworLhy upon the whole, 
servicn would be renderiMl both to Art and to thuse who study it. 
Intelligent cwunient would, on the one band, fix attention upon 
the mora delicate he^utie* of such productions, and on the otiier, 
would wun agaiiml bleiiiUhes. It Is an error to suppose that both 
beauties nnd blemisfaea must be sufGdently obvious at lint siKht 
to every one. Books of patterrts are one thing, and books of ar- 
tistic studies are another, although the latter arc almost invariably 
treated xs if they were nothing more than the former. Moreover, 
examples of such ext»ediii|cly opposite quality arc *o frequently in- 
tro<luccd into tbc MUne publication, thoC it is imiiiiKiihle to uuder- 
aLand uponi>h:it principle (he '' selectluii" or "collection" has been 
formed. The uiirtics arc left to speak for th«fasclve^— poor dumb 
devUs! — and wtiyf merely becauiw Uhm who ou^t to act le tbeir 
intcrpretete axv unable to syeaL for (beta. 
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[Tills iketdi of xht life of GrorgF Stpphpninn hiM t«cn wt long 
put of fntro a warl uf l]i<> n<-p<iriil bcHikH in tlir Rriti*li Mii»«um, 
nod ttiGivfuririicIinvebfti) tt>«)i|>l>' clsewlicr*. Weou^mudi tuihc 
kinJncw ofM-vrrnl );rntlfinvti. itinuDK "Fi<iQ> "p *tc tiound to name 
Jotieph Bamliirs, K.-^., Fntlicr nf iitt Livrrjuml anil Mnnrbmrr 
Rallvity; Ilciin- ]tiH>tli. Km., TrcAsurrr of \\it raLlwnv; (nuu-len 
Alan)i}', K«i|., t>rrn't»r)r nf tlii; liinlitutkin nf Civil l-'i))^nc<rs ; 
W, W. Culliua, Ka<i^ of Buckiuf[l>am-»treet; itiid J. M'. Bravku, 
Ea^. Among the liooki v« have an the following : — 

1S21. OiMmafioM «• • ft M rni Inm BaUtMg s hjwbm Utftt*l tuffri- 
mUf OMT att Ik* Prtttmt mUMcd* ^ CMMyawn. anrf eWirfiy f Ar p«rtit*. 
tar ttlmtin ^ ttwdfutt. M«M^faetw»rt, F aiw u tt. nd btdrtd n*ry riatt 
tif SaeHtf. SmmiI EdlllaD. L«nil«n : fialdvln. 1821,— CAoonjiiiuiii^ 
wrHwa bj TaoM&a Obav.] 

I6S2. (\py vf Siftti/k*livn ^ falml fra^M /« Oimjamin TuoainoM. 

U21. Eitttelt fnrn lit* •SfV^atlU Mugaaimt^ CwifrMwny i*n>v«n 

RWCJAMIN ThOWI-IOK flMf NlCHOLlI M'OOO. 

1X33 A 1824. ^rtifieatim •/ Junk liiaKi.viHAv'H Pml»Kt. N»*>ruil«. 

litis. JVofM, Cp Mr. SnviHunN, la r^rrvwv lo 14' £Hayi M Aatfa^yj 
prtwntti lo Iht UigkUnd Soetrl). 

1631. /^ Lrilrrtm iht mijtcl of tht fr<juM Raiiraad ittirttn Lntrjtooi 
vnd M«»rkfHrr. Bf JotLrn SAfOAii*. lit, 2dd, Snl, *ti<l 4lh Ediljmt. 
Uv^rpool. 182435. 

1834. OiNrraMon*, ^.. M lA* CBti»Miiaiesfi«« ttht*^^ Kmre«tll* and 
OarAi/r. li; Wu. CiiArMAM. Nnmile. 1824. 

1A2I. /f A>TMr/ M tk*§omr. Senad lliliiion. Dj Wm. Ciiapmax, CZ. 
ttcKcaillp. It4:>4 

1825. KrpYfrlvn Jtsttrvcdt amt Loctmotm Safiini*. B; CHaaLia Stl- 
VBvreK. CS. lirtrpo*!. 1625. 

XMi. n« ri»ftr-Po*l, »r IMrtH lUtd Jrvm Jahm (TGnml'* U t\* 
tjnt§ KtUi M»t a IhMmtifm ^ Urn U»it^ Quttltim. Uj ??? Lan- 
don : Cota.— [AnMijmoua — na>lat»] 

182a. J S(alt»rmS iff (At Claim if lit SrbtttUtt- lo Ikt Bifmmfl>»m 
m4 iMrrjHKfl A«iVroaif la oa ylcl iff Patlitmnl : i* Ktply lo Ibt Of^iotilum 
Iff iht Ca»at Prttprietitrt, l^induD i JliWwin, 1^2J. — f.\non}n om ] 

lias, nt !t'i>tit»9l K'cfpn^**/, t« JV«tW at Me rttit </ Turnlg AfUn 
p*r llo^r, earrjri'if 0»* TAMuoarf Fm* irifAl, all »t#r lit Ki^dota n/ 
EnfUmd, vilh Fotttltftn, GMdw, and HmJi ; «bn a Ijrllrr fmmt Ik* Vhan, 
ettlari^lk* br*#fwr. Pamt Didul. IHU.— [WHIUn hy C. M. <>K(>nuK.] 

1 K25. Coiutitmtiiit oa Ikt Kryrdime^ »,/ fittiuf Ceptlai m Rmlteayt. 
By JoBH Vaixanch. Luniton : \^ Ighlaian, IHZA. 

Twlted M ibi> U • fci>rint ot aiioibrr panpblet b; Mi. ValUnr*. ullod. 
' Oa FattUlf ff Jntereoww.' 

laSi, OlaHVAfMH* »n lA» Crnrral Cem/^raHpr iitrtit iif tr^and Cam- 
Manfra/im iy .VntiyafioiM Af Haihtioilt, inf A patlittUar t^rrfm la Uioia 
ttnfetltd^ *auliiifirtw*tm BaSk,Britltl,amd Lemdtut, LMdom JUt<h- 
I'll. lMI!y.-~[Anaii^«ii>.] 

182a, d LMlar ratptdimg lit PntfiHad JtaHmiyi. !)?■•♦•• •"». Sold 
I'T J. Kicholaoti. Rodiclalc.— (An ilUck on the Liicrputl tiid Manchtalet 
lUlIwa;.] 

I Sja . ftoihtayii ramparrd iHM CenoU atd rtimtncn RvaAt, at^ lirir f.'oa 
VBi/ JJrantagrit rj^./dinnf, Eiliriliiiigh - CantUlile. IVm^ — [^^tllttn tij 
CvABtai MAt-LAUts. anri rtpHnird rrom the ^oftfads.] 

IW8. SirteAtt i/ out l^fwmalitm at lo Mailroaiii. &y Ibe lt«». jAUia 
AvAMMi!!. Cupar Fife. Ntntcauk, 1876. 

IS24. Ac. /VaqgiMliWM ontf Itaff.Ytvrfjf Stptrl* <^ tkt lie-irpool trnd 
HmchMtfT KmOwaw. 

1S30. ffa /fccwo/ ff Ihr LhfrfiobI e»J ilaieAnlar Saihray. Uy IliuiaT 
Bvorri, TrcatnH* to ll>e C.'iu)>An*. Lltcrpoal ; Wtlet and Hainr*. 

or tbrM, the " Fingcr'i'oat" vnly tv to lit fuuntl in iIid LLbrnry of 
the ilritiah Muneiiin. 

Be«ldM theie, we biive rafirl^ uee of the full-uw-itig ;— 

1»!2. J'Ae Sltaai- t'n^mt, l}j Cii*i>i->^t> F. l'j»TipeTOi*. Lendnn, 

1823. Dtteriplict ^ a Jleilvay ii/iMi a Aff i'rtuttfiU. Ui IUnbv R- 
rALUH, M.lail. C.B. Undon t Tailor, lli^h Uolbom, 1823 tnd |8-i4. 

1S2&, A?. Sieholet H'uod on RAilrootU. 

iBZa. rAonuu Trttlguld im Battnadt. 

\tlt,he. 1 ht yncratlle Idasattit. 

182), Ac TAt MfcManht' Maaatine. 

HIT, Ac. TAt /ttptrlarj <tf Jrlt. 

1820. SdiMi'i Jtu<dot— lif lA* Sftam Eitfiitr. 

18SI. flulfiftl AtfWmt qf lti9*Tt. Uiwli, aaid AMAiwy*. Uf Jmiarn 
rmtsTtav. Loitilnn. 1S31. 

W'c bitve likowine nferrM to 1b» later o-orha of Mr, WhiaLkw, 
Mr. Kitchio, the AUntUj/ Hitiliray Htt^trd, lft<. 

W'vdiall thfr«'ri>r«l>keiidiaiitn^i< urtlieep>«v«r)i1 works, to f^ve 
n fuller iMTi-ount tliHn wp ikoiild (iDirrHiNehar* dour uf t)ii> (irxntth 
uf lb« Railnitf Sj'Uetn, of tti« Muiia i»i IM3, vi tti« UiRtor^ of 
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lh« LivMpoot and MkficliMler Rallvay^ ud of the Locoi 

Ctiiitt«t, wkieli are now littl« knomi.] 

X. BKAIKMIKO OP BAILWjITI. 

The l>«|Einn!njt uf nilvarit has bircii Uid down na owntg to ****• 
nl cauMea, and it maj- l>ir ini>t the um of «Up or sled^tci iti Haf- 
furdshirc* led 1« it, ior the tvn cidpt of the alay wiiuld maJiWy nut 
on two lintMt of wciodrn |)laiikii or lug*. If, bowevi-r, milvay* I 
tlirir bi'i^nninfc in the north, what Co like)}' m. llint tho thou 
tAi>k it* ri*e from thv iiht|>wriffbt'H yard. Indrvd, tbi' wiiya 
uliii-h A iJiipiH liiiilt, nnd from which ah« ii Inunchod, are the old 
nnd «arliMt railwiiy* : from theiic the t\\y« do«n into tlie ecu, ud 
verf llllle etrength !■ unnlifd tii oL-t lier (fuittg, Aik, lim, th» roal- 
pila Ho in the bifrbcr (grounds, find tho coiUi aro bniuglil down to 
tbc vat«r to the *))ii|>'<i ridp, it would atrihv any wnrkniati that the 
WHV in vhirb it i-oiifd be done, and In wlitcb ibe leJint iiower would 
beralled fur, would bo that ti^ which tbv grnt weiaht of ■ Mif 
Wat niorod by a fow men. I'lrnt, «u(-h a way wuuld no madf fore 
ahorl U'lt^fth. aiid then for prater length*. It aeems the more 
likoly tbal thla iti tho tnilb, fur the hrKt wajfuiiwayii w^fo, likt 
shipynrd-vnyx, of timber ; otherwise we miirht have looked to th«ir 
tii^iiK irmAt nf done nt an eurlirr tlmr. In shajif, ton, the aliitt- 
waya are onmcthing like waifonntnyn, fur lliey are rained above the 
r«Md, whrrnui Mono track* are on a level with It. Tho stone track 
has heon used from the time i»f ihr Itotnnnii diin-nw«rd<, anil tbcro 
i* ni> eronnd for thinkinit; that it led to tiie wooden vra^nway. 

A HiKh Dtib^h writer has biuA tliat a railway was made in thf 
miniiiK country of thtr iiurtt, aiul that the plan wa« Uken to £tir- 
land, in theyoar IC^ii. hy aonic mlnore.* Now. it ia Tcrp ualtkdi 
tlittt aucb miners would go to the North umtrmn conl-pit*, whort 
the rnilwny at thiit time wnn in m>e;' while the BugaesUoii wo btic 
here miule is mucli more in keopin^c with hIibI we know. AbrM4, 
the ralNay wae iirst known ns the KngliKh rtKidway. 

One of the earliwt drnwiiiK-* of a tflilwny known in that Vpokoi 
of Id the Mn:haniet Jtt'is'itinf,* and is a ro|iro«cntnliAn of a trail 
on a wooden rnilway nt Prior Park, near Kalb, a mile long, «ii| 
wliich in 1741 wMtited for carrj-ingBtone, M'ooden rail»«iyBve» 
in »£<■ until IHI I. 

When wooden raUwayii eamo to be better known and mor« 
worked, it nne to be looked for thnt they nhotild b« ilrenciliened 
with inin pbiteit on tho ton.* Tbia would Yit and wm &« f ~ 
step." In 1TS8, Riila wholly of Iron vere tried at Mhitehaven, 
nut heing found «i work welt, were given up, tho waffona being 
heitvy fur the eiiKt.lron, and breaking It, 

In 1 Tex, east-iron rails were iisod nL Coallirookdslo, for the iHKiltl 
of Ibe cumpntiy obow thnt on tho I^tb Noi-etnbrr, ITOT, betwofn 
live and %ix lom of rail* were caiit as an experiment.' 

Mr. John C urr, author of the "Coal Vie>r("r'ii I'ratrtiral Compk* 
n'ton" (London, IT97). Muyit iti Iti* prt^ane that he bad luiil down 
rait-lron raiU under^Tound, In the cual-plla of the Dtiko of 
folk, no*r HhrlReld, hIwhI 17<(I.* M'liHt waa the form of the 
iron rails l> not known, liut It la tliouKht to huve beeu the ptate 
hrwad rails. 

In 1799, William JeaHip laid down the first railway for a 
company, at Lotighborun^b. Here lie used the edtie-rail, 
being put on tlic wagon-wbeds. 

Ahuut ten years anerirfinls, Mr. Willinm Outran) laid riowo tbe 
railway nt l.itlJo Eaton, in DerbyHhirr, with plntc^raiU, having a 
tliinge cn»t on tho mil nnd not on the whfd, llenrv niich rult 
vcns named Ouirain-Dulis nr, fur nhorlncii, ^rom-ruiis.'' ThU was 
the favourite plan tvr svino time. 

Wv may here stop tu oay a few more words on the Itallwcy Djc- 
lionarj'. Firwl, m» to (lie nnmo "llailway" and "llailrwid." BiHli 
vero used for Kime time, and railroad waa ih« favourite; but of 
tnie yoBrn the other hns Wen tuken up in it« Atend, to that it ta m 
the acknowledged word. What hnd the nioi>t woi^bt in britigji 
thin about was the wish of the writera upon railways to linvo 
uottl which is amonlhor, and to gvt rid of tho other, vhtrh i* 
titerative. — Another pniinin>at}<>n I note Ik n* to the word "U'aCTCOr* 
The old way of spelling it is with twoyV, hut tlie new rail w ay n' 
is with <ntF, as vtigvn. The French and High Dutch, who have 
takmi up th« word, have brought ihi* about.— "Tondor" in ■ new 
word. Thia it snid to be the Hhortenitip of "Attender," the car- 
ringe attending (in an eiifrine;"* but it mutt be tiptnemhDred that 
nt M>a, a sntnll ship w»iiijig un another is named a trttdtr. — Ti 
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driver of a iMonotir* ritfrinp wb* at firnt n]Ui nn "Rni^nrrr," 
bu r»ltwitf writpra, to prvv«nt cotifuklun nnd keep up tlie difitiity 
of tbv |trof(VHtotuU iBcn, cml] the civU eocioeer tie enffinetr, unA 
lh« mlier the mgtn^4riv<tj~-'\'kr woni "(Tage" ii^ iitil yet M'ttt«fl. 
It ■■« once »ritt«n jNWvr, andliy sonw^fopr, mstlieuord is inokm; 
fcot « rent common wjiy i* tn write it, in ibe iwlli ff the ImIi-o^ 
(T«i>bir«l nutlioritiM, gau^^ ulikh ircmld lie aiiokvn "^vtf:^' 
"O^g*" weniB, therefore, to hv llu- U-Hcr way. 

Many of the wontii ii»«J iti iTiilwny cii|niiverin|[ were hroiifitit 
from the nortli by the entriiir-ilTl vent, niio, un the i>ppi))nr of pa!» 
ijrer rftitwaym in the Miuth, nflcr iaS3. were «ntterefl nil vvvr 
Kinnd. It ia Dot aettleil whether ^'Swiuti" or '-ruinta'sltould 
lie word, but poinUmatt ii a tisnio commonly given to tlie at- 
•ni on tficm. 

Thj* New EntflMidcrB, it roky be s&U, Iiave a railway dictionary 
«rf their own. To grada a railwy is one of their •nyion. A cnr- 
ri>^ ■■ cuUeil a «ecr, and to them lielonfr* tlie naming oftiie nejn^- 
mr. 

The Freneb and Bclfpani Tiave tnken manj word* from uRjM 
niahray and tNifoti^ and have turned otlicre into French. Tlie 
I'ortfautnbrinn enf;me-driv«r« nirend their rocnlmlBry nlirnad, m 
ihm raginemen of the ulesmers have given n vocabiiUrr to rteAm^ 
mUironghmittlie woHd, and "Stop her." "Eaty," will be heart 
Smm the month* of thoae who know na other word nf Kiigli«li. 

The growth of milwiiys hiis led tn the introduetion of many new 
WDrda and compound wunln, the «-eaier nw of many worda, snd 
tbe BBC of maiiv old words in otner meaning a*, betadea tlio^je 
named, rlmir, aleeper, mdiag or turn-out, tum>table, train, cra«a> 
!«*, buffer, co«plit)g>lliik, tiDie-tid)le, j-kew-brid^. &c. 

come railway nvnU have a1ri>3dy been lort, an wiignnwaya, plate- 
way^ Irollcy-WByj, and prop wml pi^de^tHl, iiiNtvud of chwr. 



XI. oBflwrii ov KAiLwjrM. 



"•"I^ra In the Wt,'i>i>nDK ^^^ used fer the cimia^ of fxinls to 

the anMile ; and whrn thtt runitl eyetcm «pre«d in tlie end of the 

lact cenlur}-, the milwiiy wdk found very uHcful to briri^ do«n 

anala, Mone, nrd lime to the whsrve*. It wan ftrr thif Inttcr end, 

loat mo«t of the early aetii of pnrlinment for rallw.iya were jiawted. 

Perba]K tb* ftnrt railwnv to work free of a cnnni, for nny K-ottJi 

Hght «ul, was the Surrey ^ron K.iilwny, for whlcfc nn ael of pHrljit- 

"W* waa ]>ii»»eit in ]«il, ami anotbrr in 1mi;{; no tli.it llic whole 

"fUi waa XI miles rpachinp from the qtinrrii'ii nt Merrtlmm, Hri- 

^te^nd ^Mxlcloite, to Croydon nnd the Tliames iit U'iuidcnoith. 

Tmu who put this forward ttronftlv hoped that it wrxild lead to 

Ttty freent cnda; but it wa* go cnrneJ out that it was of no good, 

(rr waf:onH ruuld travel more chwiidy on the old turnpike rond. 

Utd it iMrt been for the JlMuck nhich hefel Ihia trnmwoy.the rail- 

•ly wyatrni would hnve very much "preBd in the begiiininf; cif thia 

JWury; but it iwMnrd lu if rnnh niikrniinM|teniHnt was to bo Ila 

Vi»Htlii(f wn. The Surrey Ilnilnny did not paj-, iind Trevitbick'a 

•(•niolive, broitf bt out soon aftrr, wns in no linppicr hniids. 

Ahhoufb many useful Ibinm »"e done in the meanwliile, (t wa« 
M until th« almnvmndnevH i^f lKi*-W, tlmt the railway »yirtem 
na a^nin l>rou|tlit forward; hut by that time, many thin^ts hud 
wen Wouf:hl l« heur {'T its furtlicrnncc, mid it rump to mcb a 
•md, that n« tme could help nceiiii; it ciuld not lie mucli limger 
lip baek, and that ita lime waa uirar. £verylhiiiK was thcrelure 
weiplo push it (in. 
Tha tnie tiirniiif; point in tbe biatorj- of railwayt, tbt true date 
li it wiw settled they tbould Ui-ome the high-roads of Enjj- 
<~ in IKei, and not At a Iiiler time a« in c«iniiiion]y bclutved. 
■-' ■' ■'■K>T>' of Oie railway mnnin of iMi, as it 1* not within tbe 
Mnmn hen. haw not been wiitten ; Iml it ii no leiw worthy of 
kin*- ■ ritten. a* behuiinni; to the history of railwnys^ and an bo- 
rn that of jolnt'ttm-k tiiiilertukin).™!, — nnd without it the 
■niim i>f (teiirge Steidicnson c-auiiot be nnderatood. If, 
■-••. we seem to form-t Ocitce Sle[>henHin for thi> while, we 
u truth. We hnve undertitken to show how he was led on, 
■.re liin own duiugnliad in bringrliig^ him to that great heiffbl 
■ teached, and what share rhe deed* of others bad (m his 
*ji. 1 o do this ri|;htly, to let the reader »e« rlearly how ha tttoad, 
■» iBust here alniw Itie bcv'iuiiing nnd irrowth of railwnye,— of 
ttasa uudertakintTf with which Ids' name liaa become grafted, and 
Awbkb it llourialied. 

Ti..- --t ways which led to tlie one pral end of the railwny 

T'" ' be tbc«e ;■— What was dune lu muke the rails and 

'^' '■ : . the workiufc of the locomotive; the pUnning of 

~ ■- .lid fp-eater railways; the triiils which were ninde with the 
■ I. . Live on the common roads ; the su^:gvstioii o| the u*e of tlie 
iuxnotire on canals; the re-eari-lie« of men «f learnin)f: the 
■ralag of boi>kB and papen on railways ; the eascrmw of capit J- 



JHts to go Into new undertakings; and tba farourable opinions ol 
sltttesmML 

L|i<in the first bead we do nut think it needful (hs it la by far ibc 
best understood) to fto into the M^vend phmx of >Vil)iam Jesaup, 
William Otiirum, Jtnlait Woudhouse, ilr, Wynil, nnd Mr. Le 
Cean, for rails m^l chnirn. An already Miid, the patent of Ptcplien- 
Minnnd Loili, uf Bept.^M), 161ti, wan nut only fiirtheloi-nmotive, hut 
for new raits and rhnir*. It may be worth while to tuko a few 
words from ihr npecificnlion," an K'^'^K SlepbenMin's thuophi nC 
Ihnt time on tlie railway question. The spmticution, indeed, so 
far from bcin^ dry, is arffumentative, and it g;ives a full detHTiption 
of the then way of Uy"g tram and roliey-ways. it will M«m 
strniiKe j'isl now that one ground given by the pxitentees for net- 
ting n more level road, is to put n stop to ''a great watte of coal 
from Ibe *linkii»(f of the wagoiw." 

"M'hen luromotive stentn-erjuines nre employed as Ibe movinit 
or propellini; power, wo hax-e, wiy the pi>tente««, or rather Ste- 
phenson, "I'nmi much pmcliee found it ol Ibe nlmiwt importaiii.'v 
that they ihould move ste.idily and ne free as poi^ilde fmm bhoi-ks 
or vibration, which hme the eirect of demngiug the workuis; parts 
of the maehiner}' and lesseninn their power. It is tli«rrfi>T« tu 
produce that steHdiness of motion, and tn prevent tlie engine* from 
receiving Khuckx, and to prettervethelretiuilibriiim, that we employ 
the lloatiOK pistons." After sliowing the good thiil will fullun fium 
tbe new nny of mnkiiig raits and diairn, and the tyrea of the 
wheelft, the speeilicattun goes on: ''It is |>erhaps inipowihte tu ran 
the bars or plates of metal of which rnilways and plale-wars ore 
cumpowd perfeclly ntraiifht, mid curn-rtly even and smooth on 
their Hurfttcett; and coually difficult to lit the Joiiita wiih mathe- 
matical flcrumcy: tlie wIk-i-Ih «f tlie engines and wsgons nill 
alnayx havu Koait iiiei|ualitieii to eiicouuter." Klephcnson was 
little able to foresee buw much be would himself de to carry <tit 
that oliicli he here efid wm impcisaible, sud nbich lio baa aliowp, 
nud we now know, not to be so. 

"We itnve uu hesitation in saying (for wo s]kcak from tbe eicpC' 
rimenlM we ha^'e nlrefidy made) t)iat on a railway construttetl on 
our jiImo, nnd with a locomotive eneine and carriage- wheels on our 
princijile. the esipedition with wbiL-li goodn run ho convei-cd nitli 
safety ail! be im-rpam-d to nearly doulde the rnte with wfiich they 
nre iit prevent uumlly taken along niilwnyit, and with lefe interru]VH 
(iun from the breakage of wheels, rails, JVe. Uiun at prcKcnl oci-ntu, 
and with moeh l«ca injury to tliu working parts of the engine." 
ThcKO are Indd words, but Uiey were borne i>ul.>> 

SiephenMn, i n tmlh, did m miich as any mnn, if not more, tu 
make the wnrlciog of the railway Mnooth fur the lomnnotive. 'J his 
ia perhaps why be so readily took up Birkiiishaw's rails. The loco- 
motive was bis fondling, and he opared no jiaint for its further- 
aiice. This in one of Stephetiwins best dwds. He canuoL \nf 
looked upon as having in the character of hu inventor gone mut li 
beyond Treviihii'k ; ratlicr we nhotild ny he did not do aa mtich, 
for it WHS n Krcuter thing lo build the Arnt lucnmoLivv and to *€t it 

i;oing tltDD to miikc a better tine than that which worked at M'y- 
itni: it wan greater tu make tiie lint lucuniutive with one cylinder, 
than tu build a new one and put in two cyltiMlei^. Tre^itfaick, 
however, lefi the lucumutitu tu get on na it could; it woe the 
steady care of (ieorge Stephenaon which fostered it. 

The nest great step was Mr. John Birkiusbaw'a patent for 
wrought- iron edge-mils, which was taken out in Pccembcr, IBSO." 
llirkiuHhaw's rail was n<il mucb unlike that now in use. He wap 
Ar«t led to u«e wnmght Instead of cost iron railc by rending the 
Ueport of Mr. SteveiiH>n un the Edliiburfib and Glasaow Itnil- 
wuy;'* nnd he pliuiiu'd n new shape fur arousbt-iron taiJa instead 
of that then followed. One great gMd in Ui9 wrougbt-iron rail 
wnii, tbiit it could be u^^i'd in greater lengths, and therefore) there 
aero feiier breaks or joiutn. It was likewise i-lieaper, and lasted 
longer. Ilirkinsliaw suggebiti'* that the Joiuls could be welded 
tutrther, su as tu make ntie eoiitinuMis tail : this hna not been 
found ID answer. One ({ruuud un which many olijvried to the 
wrought-irou waa on the belief Lhnt it was mure likely tu nist, 
nnd even mi late as 1829, M illinm Chnprnnn iii his Hvpurt on tba 
Newcastle and C'arli^le Hailwny, held to this belief. Tlie peculinr 
way in which mils in work keep blight was nut commonly known, 
and theret'ure nut conimojily believed. 

The ne»l tiling is as lo the locomotive*. t*poi> ihcm we hare 
spoken iu the third ebaptcr, wbit:h shows tlat Trevlihidi and Ht- 

• ' lt*iwtur)r«( Aim. Vdl.'xXX.,p.I^ 

I * It BsT b* ngiirf h*>*, iSal la iliU >vKlBnUcB tbr rtmr la n*ltr* " ai*»«i««," 
lottiwl vc ■■ 3i»|iljrn«o ." aan n '(.rlii iii Uir Kri Mmij. Vul. XXXU . c )M 1 1' in 
RUirtfriJD lli« liiihtm^'innitri ^uaal lfc« ui*it't>i>.|>, il.r i,.,<,l|.il..i> mi >■• ran. 
bitil M|tnoM"U(Sn« emrunn.*' Ut la Uu* ttllid tirn in ¥i1nM^f»-ttUlmj.' 

>• 8pMlt<Mlan, Ac. NvnmU*, DO:;. •• r-ynlUaU-M.p.T. 

<s ai>MIJltsiljn,|i. 1". 
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pticnwn ti«d fullr broniiht thr locnntotirc into > vurkinit shApo. 

H'e rofcT here irive a l^le of William (.'bapmiui's, as to tlm hegin- 
ninK of Incomt^ivc* in the north. In hie Et«port *>n the »<Ti:Mtl« 
mi Carli*l« RaUvti^r." he tmyn, thnt "whra horvm, haf, *a4 corn 
Are <)e«r, lixoowtivps are trvrtainly nwral, Blthouffh in pAint of 
connoinr ni>t pri;reral>l«, bnt vrta inrcrior to hnncn fur short tiift- 
timeea. In a nnt« h« MyH : **Tli« d«nm«M of hay nnd torn wu 
tho WUM of their introrliiction." WK#th«r hti mmum this wh tk« 
enuae with Mr. Blitckett of H'rUcn, Mr. Blenkinaop, kikI timrgc 
SU>|)h«RAon, w not vhown. I(» pwhapn aUuiImi to Mr. Blenklnsop. 
Chapman furthw aay*. thoy hud nut ht*n UBivcwally pen«reml 
in, for Mr. H'ilUwHa,' when )ei»N> of Cosladire CnUiffry, laid <iul a 
KtMit turn in m^DM, hMiHpfl r<ilayini; tb^ waxnnwiiy; but alter k 
loae trial ftave them up, ta%i went ba^ to ho»ea. 

Blenkin«ici|>. of LeeAi, was best known an the worker nf luoo- 
mativt!*, for Lond* wui morv eaaily itnt at than Nswcaatle, and hv 
«u the fuvotinte down to I8W. He worked on a mck-rail. nnil 
thi* rark-riiil liitiK bittherwl the hend* nf railwnv critic*, for 
all DlenkirisDp'ii frteiula tUxtd out ■tnutly for the rark-rnll. 

liii railwar began at Middleton Colliery, and pn4od in acoal- 
TarH at L«ea«. It wax alKitit thrtre milm in tenfrtli, the general 
■Meadth of the road tbirtr feet, vith double fence: part ti level 
part a nadient of from o»c-eJ|[htli of nn inch to three-ei|rlithK of 
an inch in the yard; part inclinml plane, no iu la require ma- 
chinerj-. The part ncarm t-u LeeiU wiu, laid dituht<?, likcwiw the 
inclinnl plsnr*. Tho niiN were rtl|Er-niil" of rast-irou, in three 
Cast lengths, with nix et^ on e»th leoftJ^ on one *idc uf thr rond ; 
tha B**?* *** ^'^ 'i"- Hone* aud bmnnotivn were butb 
naed. The l<>c»mnttve( were idx-lione p«iwer, with coKi on the 
wheel. It comumed one htinhel of coal per hour, and drew 
twenty-four wagvn« on the level about three milw per hour; mhI 
00 the inclined plane and gradient liKwren three und four milo* 
per hour. Each wagon weighed US cwl., and would curry 4A eirt. 
or coal." 

Blwtkiuop hinM^f aaid, in I816,'* that hi* loe<vinative had two 
8-ineh eylindern, woif^hlng 5 taiu, coiwuined Ifcirt. of coaI, an^ 
M gatlntu of water per hour; and would, when lightly loMled, go 
10 mile* an bonr. Its eoat wm UMH. 

Chnpman, in l»H, aajra roundlv,'* (hat the lint useful introduc- 
tion of liM*i>mi>tii'»-eapiMB wns !>)' Mr. John Rlvnkinaon; and in 
1S31, Mr. Priently upttfie uune.** In the report alreMjr named, 
Cha{)nuui hcldii forth that witkovt a eonlinuoua line nf tMth en a 
railway, »■ uiH>d at Midilleton Colliery, the locomotive eouM not 
be depended upon. * ' 

In l8-i5, thpre were two locomotiTec on Ihin line.** 

In \Si9. Mr. Wnlkor and Mr. itaiitrick, iti their tocomntiTe in- 
miiry. thmight it needful to gii and ae« Mr. Dlenkiniop, which 
til ey did nn the liith of January. They aaw the cn^ite make a 
journey with ita wmtiia*, earli holding U cwt. of coals." making a 
grovH wfimht of nearly 1 to too*. 

The miraber of lucmnotivea in work in 1822, could not bave 
been much more than half-a-tor c namely, Are at KilliRKworth, 
one or two at Middleton, and perfaapa others nt Wylam and 
Coxludge. 

Of the five locomotirei at Killingwarlb, foor were kept in 
work over wiigon-wnyx of some dtataiice from the three pita 
to a Mlf-actinK iaolined plane, Beaiile* the enf^nea, nit hones 
with their drlrcrs were used. A pari of the line had then been 
laid with lie*rit»- r»tl(i.»* The engines were, Mr, Wood »ay», of 
B4'hor«e-po w«r. ■ • 

On tJie wbolR, the locomotive engine had been hrouR-ht into 
work so far aa to shoir thiit it wan t|ujtu nble io do uU thnt was 
wanted, though it xai still unsettled whether it was cheaper thnn 
lior«e« or the stntionnr}' engine. The latter, under the name of 
the Heriptrtcatinit vyvtem, wan in the bands of .Mr. D, Thompson, 
of Avton, and until 1)130 a piiwrrfiil rival. 

Skilfii] men oould eaxily mm thnt the locomotive was but in its 
beginning, that it had in it the seed from which gre«t deed* were 
to aprlng, and tliay alraadv held forth that the Iron horse would 
beat him of tiesh and blood. 

The tliird head wr have before ur wa« not withniit it* weit^it. 
Noi only had nkany railway* been in workiiifr for » number of 

~S SHsad KdniiHi, ISU D- 12. 
• r OtstnaUDn on ihs Ornml ConiMntlTv Mrrti* of N>t1«iihiM uid KaUia***. 

V. 14.— a*psitlMTorAiU.1illH. p. 10 jl UuiUHOB lUltirinL pSt- 

tt lniTfl]rwa»/otln Stnrlalr.— MiulardioD ildlwi^. p. A. 

■ ■ Olw*TM)ani on 111* Krwc4*ilr anil Caill*l« BAlMSf, |>.t, 
*a niilorr el Inlmil Nnl|illon, kf. 

■ • n<i»ni3Blh* N'«*cuUtaii4Caril«l>ltalliMf. Sad BMHaS.p.11. 
>*'niiRn(«r.rcMt.p ». ■* Rtp(in.p.2, I9.»,«,*in. 
*• Hi. B. nonpxa.ta KtwnMIt Migailu, tttj, VCO. 

■ * Wciw rt h U>iMUN, IWM, lott. 
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reara, bnt twn greater undertaking were tn hand. We mean tla 
StratJord and Mureloii Kailwsy, and the Storktnn and DutingtoB. 
The railway* then at work, and their lengths^ oeaa to li 
llwae";— 

Abardirc 

A»hb]r d* Is Zoach and MeaihsH .....•••.. IS mllca. 

BoJki Pill, »r Dsaa Fsirtt B „ 

Hreeoa sad Hay 24 „ 

BiaaiploB ind Carlisle 

CsfriiS and MeiUiyr Sli| „ 

Cai'icatihsntbiie • •.... 13 u 

„ Branch S h 

ChclUahsoi sad Gk'ttei- 9 i. 

Da'tntaoi 

D«snForett 6 „ 

Dewtbury and Bintall S „ 

Uecion ..■..•. 7 « 

Kil>iii|;ttieilb , & M 

Miiliiltian •. •..■••• S ,t 

Peak fonti 6 m 

l'«D«U—ld „., 

Purb«<k 3 „ 

Sirhowey 2S „ 

SnnwiMtablrf or Rsditock 8 „ 

Siirrr* or Wanits«onh 20 „ 

Swantea 7t 

Oyitir Moitlh •,! ..••••■o 74 

Uibwt Low iio^t , 

vrjlan 

The whole length to be made oat from the above list 
mile^ to which may be added fur those left out IM miles; 
four hundred mile* of railway. 

The Stratford nud >!i>reliiH Railway, altlmtigh not loa^i 
some of the above, being only lii4 niiW lung, had aoine neater 
work* than were cominun on railwoys. It lisd a tunnel near 
ShipHton, and crowed the rivers Avim iind Sti>ur by viaducts; that 
orer the Stoiir being looked upon at co«tlv. M'e have, lu oar 
seventh chB|iter snid" that H'illinm Ilenr]- .lames laid duwg tka 
Stratford nnd Aliireli'ii lUitwn]-. but he carried it uu further than 
the betcinuiiii;, and ho left it to tlic Inte Thomas Baylls, Cli." 

The iStockton utid Unrlicifh'toi] KuiUay wa* louecr than the 
Stratford and Muretoii Railway, mid had *oroe considerable wocka 
upon it, aa »e have nlrciidy sbuH-n, 

W9 may ulnvrvc, that the rale of charge first thought of on the 
Strntford and Moreton Railway, for goods, was 3^ per twii par 
mile. 

These two works, however small tlioy may l»e in the eye* uf the 
engineers of these day*, were ^<uit for that time, and were looked 
upon with nttention 'and ansitcty, a* much a* the Liverpool and 
Mancheitter afterwards was.** 

The fourth head in llie weivht the oommnu niad locomotive had 
in briuging about railways. This has been looked on aa a rival t« 
lailways , tiut prrhap* it helped tbeir growth as much as aiiytliiag 
else. M'hen a greater apeed waa wished for on common ro4ut«, it 
wits at OQce seen, that if a p«w«r was to be found In the locouivtii* 
over Iho hcrse, so could apuwer befuund in a better rvud over tbt 

•* auinntolar Ihr Claim nf tin BiiinlnitiaiB (nd Unrpoul tUllroad. |», V. 

■ ' Oothcauihortir v< Htutiieea Bat\wrf*,V-^- 

I* [W« hatertwiied •IHur(Kiiii B. Hiflla, Kiq., C.K., l»wM>b h« (koa rmaikica 
Our fonnn alalaincnl ^ 

*■! han riaS wllb nach inlWMt th> Uimnlr bI Ihit •■nlnfnl t*i\iH*r. C««fS«Sl^ 
piMllwn, irbkb Bppaand In U» icitDl nuihUn u( llx- ii>uiii*l, 1( It (cnrtdlv sdoilWrfi 
ttuIlhaOm nllcaf »f any liuilti eoniiiiicidl rur ^nnil |>urrKi>M— nainilr, iDrikaiBb 
timgw <il j»«aBcTi|f«'B, inerrl^ftli>llB«, ■ii'l itil it. rkl*, ■*■• II10 SLr*tf(inl BDrl UorHua aaaani 
tiui ton (irunMuii) attrlbiiif ih( meitt ol ihui iKulTnaklni M William itsiM, wfetna* II 
w*ailt»l(ii*d aod cvrtri -iDl I'f ihf liLc II<.-niu IIiyKt.O.K. Tilt (urvrir «( Iba nflvn, 
ssapptan avBi * ilttj )iiy% t; TK^mai Uiyllt^ wow <i*ni attiitTd Id ^c^rtttsbtr. IMJi la 
Xar. tSX), till pnpucnl 111* su tniiirrlvri by Mr, Irlfnnl. anil In IKII.IIm blUsas 

EM*d, 441(1 trrMtwo (h. rajml umrDl. 1 m^j la* aUt^wfil lit rfpiAik thin tbr 9arrtj trf ia# 
nr aliarhdl iii ilir tn t'f iiaillMDrnl. iitilfh 1 lurr nnw brluTr mr. tmn ik« ait *SISIS 
or Thi.mu Biylli a* trtflam 1 ud aian; putlu not llvliw <>!U fsimfd liir coayaaf , 
nn t>r*i uttlniiin) lu itii lurrtcun* ol my •IMcoiniu. Tbr »arU jf ilii svtk Id qss^ 
tlnn li Blic atirtUuttd (by KrlmiaiO laTrllOnl (atf hia Uli. n. n of t-frfaca). bai tm aaa 
tailed III wtivij (Oflkipi'vd III* blU IhVQBfh pafilaoirul. Vi'UlUti, Jawri at tbr IkaslrtS 
•ii|ta(«laa Iind aerai. Ac, In KTrnl or Um iMl|lil»(itlii| irnitr. tiui ba »rulnlT kss 
Itfl iiatio wotta thUmti^ thai ha po u jiitJ ■ >nni»ltiJ(» i.l nrarllrtl tn(l»r.rli>(, ta 
isn, Tboaisa Hsfll* publlaliHl n Kan •! flallm)* (f nrrtrtil by (lanlnrtl. ihostni IM 
DiDti lUalnbla nalw U b< Uikaa tarui* main llitM. BnaaJtethowli* lb* rrliu** 1 
Udra r»|ki*-»T< pmtcHvd vr*r «,»,'■ bhiI t-vtninvU' rvwlt. Tli* l>r1..(*p»l pD<Ua1i «tf 
riDpft TinT* Ijmh c-.t.<r^*] uui. aciiI lili jirtilit liuict, cuLntiadlitmiriLltnl ttom ilica#of Its 
Wal^f kAtl [tuirlcV ^u llfHr nrnbirrablt KWutirt i>d ib« UvtfJKvl Mod Sl.iidb*<#T Itaa* 
war, lii« Imu !ullj ver1II«3,— B, UiiyUS.'^ 

Ve irM'snli ninii't un Ihftbon. tbal Ilia Ml ImmailBlvnl vlib U( Unt hrHaf bMS 

CWinnI, and ilic [iftUailnary larTfy laad*. bi Wllllan Hvnry JiDita. aa vis lEstiM 
I thr LltcniU'it ""> Uiiidirtiii, If Mr. Biylla annilrl tlaar iigi ihli ilmii I II irasM M 
narfbl.^V* IKay b^iB in vufipcirlaf Mf- U. BarU.'i Icll4f,if liLjHt] Le iLrfilt tn^jwfl, I^M 
JOBfptl PrtsMlry III ilir tmiuiil ul Illr Klritrtinl ami llurrtiiiir Kallaar. In Tela " Hlttstf 
Of Inland K*vl(atkaii. Ac" ivprMily ilait* thai II vat McoiuS Iff 'Puhbm BT^lit.) 
*• " OlswTsaoBi an Uw OwmU Companalrr MatUi -'"— r" ----f-^ — 

^l*• 
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CMnon road. Severs! v&ys were put farward for making the 
MBOHnt rottd, as bj* Mnodiun. «ith rood metiU ; br Walker, in 
hjrbvdo^'O the t'ommerciiil-niMl to the DtK-ks; aiiil by Mr. Stc- 
rMWOB,UBder the name uf atono railvnyR, ubadloii^ b«oH done at 
Nnttin^bain.*" Whatever might be doue with th« commoii roftd. 
■till th« railroad wuWtter; uiid th«r«fure, wbat«rer ftfNwd could 
ba got witb tbe lororootivo on tbo common road, a higrher apced 
wold be |p*(on tb*! rnilruad. Thi« mutt «v«r be to; and tbere- 
fara it is u»»l««a to hold forth that iht ewntn^ti roiut lAfomaCiva 
can ever beat the ratltmy ; not, howcvor, that the fnrmer haa not a 
' * ~ open to it ; and we beliera the tima ie at hand «')ien, after m 
wxttiiifr, it will ba let goiti^. It nuttters not that Mime forty 
■ havo KoQA by dace it finl ran and tra* «ct utde, for a like 
lot haa b^alleii the railway more than onc«. Thus iron raiU were 
bald to tiava railed, and eo vrb the luiiomotire. Whore the com- 
moo roadloouinativeba* th«li<*tlcr, U. where a railaay in too costly, 
and where it can set down travellers nigh tlieirown liutn«G. 

To go back atfaia, w« tuy tb« common road lo«ainoiive* Stowed 
the jR'^'Od «f raSlways and this in mauy waye; for amonn; othera, 
a railway would iM tbe rommon road loeomotir^ work in astraight 
trade, and free frotn the hoMM and va^tu arbif h beitet the com- 
moD road. It must be rmnembered, that the r.-iilwny UKomotive 
vaf not at firat looked niton only aji a towing I'ti^iiie, bxit it whs 
thought pSMenfrpn eoutd be carried with it, as they »ere ou the 
railwar coachea drawn by horwH. It t« worth rwr^mberj ni;, like- 
wise, that we are now getting }>itck tu whenn v« atarli'd, tiir .Mr. 
Sanitel aad Mr. Adams are nbout to put the ateam-carriaf^ on 
tba railwBV. 

Trcvlthick'a flnl loenmtiti le wa* run in iha atreeta of L«>ni]on, 
allbottifh he likewise built locomotives fur rattwars. Ollrer Evann 
tried to brine out n aieam-wmgon for the road. Mr. (iriflilh« triH 
the road locomotive !n ISSl;*' and in 1»24, Mr. 1>avid Gordon," 
Mr. I.iol da worthy Oumey, and uthern. were likcwiHu buwy about 
It. In l^i, Timothy Burvtnll and John Hill tried a vt«an>-car< 
ria^. In the aumnwr of IttST, tbi« wu run in tlie Weatminnter- 
road, but the boiler burst." 

The locumutiTe wao vrry unlucky, Trevitliiok'sfimt lomtnotii'tr, 
on tbe Merthyr Tydril Rnilwny, blew up; so did HiirKtallX in 
107 i sad ao £d Goldaworthy Uumry'a, in l^3i, which Kidrd the 
lot of hlaetaaBi-carrin^ Company, and ntopoed tbe rauuiag of hi> 
orriagea on th« rondl^tweon (ilaiffow and riii&l«y.*^ 

Wbat wAn moct looked to, both fur common roads and raitwnya, 
*M Samuel Brown'a Can Vacuum Engine. For thia engine he 
look uot a [uttonl in December, ltRj3,** and in LKia company waa 
p>t together for working the patont. The onpital woa 900,000/., 
diiltamof IM. eadi ; and Brown was nut to receive anything 
Ulil be had ma a loewnotive from l./)iidon to York Ht the Kpaed 
rf 10 mllea an hour ; and be held forib tbnt he ihould ^et 90 
itiki.** la May, IMS, a paa vacuum locomotive waa tried on 
tbahifh road at Shootar'a-hill ; nnd in January, IftdT, a Mnall 
Iwat, thirty-four feet lon^^, with a screw ]>r(j|>elEer, uorked by the 
CU vanium engine, was tried on the I'hnmes. The re«ult was nut 
Held to ho profitable, and the ooinjiaiiy wac broken up." 

Neter, perhaps, waa an andertaking brought forward with 
fnatar fauj>«i ; and m it drew ita slow length along, tliew were not 
ifecdily giren un. Therefore, in moat of the wrilingiiof thetinie 
*eare now iipeaklug of, Brown'a gaa-engine Is always named as 
tie wTindrr-woiker that wan tn he." 

We hhnll yet lu'Jir more uf tin- gas vacuum engine ; fur it is not 
MM of those thin^H »hirb dien though it may kleep. 

It will be sKu that the public mind Uiut opened tu the Iwlief 
Utt a sjieeil abot e that of Iiurae* would be reached ; and tliere- 
bre there was greater tcadincaa to lialcn to wbnt waa wid of tlie 
<«M B -fcwae. 

Tkaacxt head we come to bad less to do with tbe movement : 
hMt miirt not be lost aigfat of. Inhis '^Obscrrntioniion a iiencral 
Ifoo Kailwaj-," Tboman tiray hints at the ixMoibility of applying 
tkc railway to canal 1owiag-palh». He aaya of the ratlaay (|i. 10) : 
'By taring ut iron railway on the linv of one of the ni<^>*t fluiiriib- 
iig af Kur catiala, its auperiorily would b« easily dtnmutrated ; 
B> furtlicr proof would be necessary to conrlnM th4 public of the 
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'-'l nflSMtfll iTll r II Ibe KitodtciK* tl SInklui CajiluJ la lUIIinr*, p. ;L 



infinite ndvsntnge of thit new mode." Again, at p. 19: "Tbe 
canal boatii might be towed by steam- enginita ruiiniiig on a railway 
along the canal, whioh would ultimately be found Usa ea pensive, 
and far more «.>xp«<lltioua than tbe preitent method." The writer 
of ■' 11i« Fin^r Fust," in llKt5. recomineadt'd the u«e of loeomo- 
tirn on the banks of cauabi. H« aaya (p. 41 ) : ^* The canal con- 
panieamigbt lay down two narrow lulrwda on their towing-patlia 
at a cotnuarativelv trifling expenM, wbereon tbe locomotive rn- 
gioM could trnvuJ, and tJie buata eo lb« canal would follow or 
precede tliem as methodically as tbe wuona on the road." He 
thinks the resistance of tbe water to the Iraat. and tbe injury of 
the water tu the Iwnki of the canal, are iJiJeci loiia. Tbu kujtgea- 
tion waa loat sight of; and in iBSd and IKMi Mr. Bgerton Smith 
of Livfrpool, and ,\Ir. Hyde C'larkc. liad a contest as to which was 
tbe origiiialor of the system of tea iug c;aiml>boats by tbe locomo- 
tive.*" The funnel made out his claim to uriority ; but only t« 
Iw l>valcl^ u» it sreaiN, by Tbonuut (iray. Mt, Clarke atteiajited 
tu intert-at Mr. Crawbhay and utber ironniRBters in tbiti plan, but 
fi\iitles»ly ; and likewi-ie )in>)Hined it for tbe narigationii to l>Hn- 
r-a-iter aud C'lvemtune, ivunting tbe ititendvd embank m rut uicr 
MorccDinbo liay, Hlilcb was also adi-j-tcd by Mr. llaotrick in IKtf , 
hilt no sui-li ■jstem haa lieen oarrivd out. It socms suitalilc for tbe 
loHii>K-[>alli4 of aliip-i'Jiiialii; and allhough titers are manr diffi- 
culties in tbe way of uting the locomotive ott cuinmon caiiAla, yrt 
there are wtualion* here, bikI iu Belgium and Fiance, where it 
nt^t be brought lo bear. 

Tlte siitb bend brings us to the bonkit irbirh were written on 
ratliiays. Fuliou bad oaid Boinelbing alxiut tht;m in bis work on 
canflbi in 1'9<), which was anKwcrcd by Chapman in ItdT, in hia 
'* Obwrvatiun* un ('aiialn." Fulton's r-itiniote for a aingle line of 
ruil»uy with sidings waa l,CWl, per tnilo. Dr. Anderson, la lua 
^'lUxrcatiwuH,' gives 1,000/. a» the cslimatefor n double line. In 
1*1)7, Mr. John Curr printed tbe ''Coal Viewer's Practical Mimual," 
already named. TbeaesMm to be tbe Mrlieat railway works. 

After tbeni came many pnmnhlela nnd itaiiem read before the 
Society of Arts, tlio Newea»t]e FhUoNOpniial Society, and the 
llighhind Society. Tbe ei)cyclo|i)Ddiaa gave vcr}' little attention 
tu railways. 

Tlie first Ivook on railways onlv was that of Nicholas Wood, 
printed in It^s;,} ; and close upon wliieli whh that of I'liumsa Tred* 
gold. Before thesu books the great authority was Mr. Stevenson, 
in hi* Nutea on tbe Papers before the Highland Society. An ac- 
count of rail wnya, by Mr. Cummiuga, we have not seen. It Is 
named "Origin and Proaresa of RaUwaya,' and wes often quoted 
In IbSA. Mr. Jl. Palmers book was put foniaril for the sake of 
hia ^atem of niilways ; otherwise it vroidd be of mucli goo<t, for it 
■bowed grent raearcA, and he bad made many experiments. Mr. 
Overton, ('.E., wrute ou railways in a book mi the " Mineral BaMiis 
of South Wales." 

The works of Nlcbolaa \t'ood and Tredgnld had tbe greater 
weight, because they ^ave authentic li^ures and experinienta. aud 
developed the scieiiti^c law* on which riiiway operations are 
based. Palmer, as we hare said, bud dune Mimetbiug iu tbe wny 
of cxperimvtit, nnd was followed iu the field of scicntilic loveati' 

Stlon by -Mr. ('. Maclaren, of the Scoltvuiu, Mr. Sylvester, Pro- 
nor Leslie, and Mr. Roberts, of Mundiester. Tbe itapenin tbe 
SajUman were copied into cvirry newspnpcr throughout tlie land, 
and were widely read. Tbe ncicutific knowledge of the writer 
was brought to bi}»r to show the cajiabilitjeti of tbe locomotive 
system, and tbe powers which lay undeveloped willunit. How- 
ever we may diScr with him in soaw «f the fuws be put forward, 
yet it caonut be gaiiisaycd that he took a bolder graap of tbe 

?[ue»tiou than any man of tlie dny ; and there is little of what ha 
uretold which ha« not since been borne out to tbe full. 

Mr. Eylveater's " Report un UuilmiMli and Lucorootire Bngiiiis' 
was a timely service rendered to the Li vcr iiovl aud Manchester BsdK 
way Company, fur it was brought forward at a time when the loco- 
motive system was lonlng ground in Liverpool, uud «licn the hniids 
of few men of kuowlcdtfe were bold up to lielp it. Tliib little 
book and the paper*, of Mr. Maclaren, were brought out before 
tbuae of tlie two writers we have giut ot the bend, w>d Uierefurc 
are the more worthy of booour, a* tiioy an tbos* of kadeiv in m 
new field of in^^uiry. 

The mibwri bent to the Fdinburgb and Glasgow Railway, in ]WS. 
engngitd Profeaoor LeaJiv, Iklr. Jardine, and Mr. Buchunau, lo nuikr 
experimetits for them on tbe several queMions involved in railwnj^ 
cunutrucliiin nnd locomotion.** \ 

Mr. Roberta, of Manebester, undertook a sorias of •xperiment*^ 

*• IUIIi*it]r M*f«1n*, 9u.d Bfria. LlnrpwL Uimtj. 

• V C. HselarM, KulnTI. p. B4. 
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on rrirtion on rkilnvv, whtdi were published in the MaadUHfr 
Uaardiitnitf ¥«h. IV, I8«3,*i 

tn the full Ktiifht of lh« railvitjr niAdiWM, newBDitper. aufpuine, 
Aii4 r«view orticltfc on rni]«*n w«tr«i hraa|[ht fortB in plontv, nsia 
■upptt^TOi'nl.irr articW on rnilwars ttdded t« the PorfelopiediM. 

All tbid f^arAthopiiUlir miriil n'mnre h<>p«f>il Anil trilMfu) feeling 
an tu rnilwnvj, tUuu^h tli<>rc wad nn n-ant of fucA, who tretUeU 
nllway* aiifl lvci>muLivo« kit n«v, idle, kiid worthier dreanaa. 

In any hlrtnry of this time it wojld not be right In leave nut 
'nu»ii;« (iny's buuk. W« h«ve ahnwa in our fteveath ebnpter, 
and Uill iniirii hvre, that Gray* was tteilher the first nor the only 
iHwk on railwaj-K ; and that it did not du ell the wiirk fur railways, 
ftB wan ao lateli- uid by Munii of hin friendii. Vet, un the oilier 
hand, it raiint W ack nuwledifod that it A\A freat ^.n\^A ; and thin 
"0 can t«ll, not mily fnini the ^veral editiona tlinmitli whirh the 
bi)i>k went. eAi-h time cmniiut uul KrvMef In bulk, bui likeorise by 
tlie way in whirii it ia named by other writers of the time. In 
thow) latter dny*. (iny had lieen fwrgwtten, and all tluMe whit wnxe 
with him— l^i^ 9i\i furi^Dtten ; but mXtoa Gray waa attain tirtiutt^t 
fur«nrd, hit fhrnd* h:wl ibeir alura of forgetfulneM, fur they f^r- 
gnt tlio wurkii uf uthenu 

The ropy we have before ofl la the aecond edition, printed in 
1H<1, and a(dd by Biildwin aud Cradock. The nunibflr of pa^o i* 
only aixty. luid tlie wiirk >hi(ir« miicJi carctMinCM, being made into 
twti chnptcro, between whleh are Mrae nutea or extracts. 

Ill liifi [irffiiCL' he not only tlirowi out the hint of « commun 
chain of railway*, Imt he 4^eak« |i1ain!y uf a railway lietwecii Li- 
rerptwl and Mancheetcr: — ''Here 1 would su£;:c4t thi; pruitriutv 
<rf Diivkin«[ tlic fir«t c»wy bittwoon Mnnrbcutar aiul Liverpuitl, 
which would cniploy inauy thuniamU of thu iliMtrewed pupulatioQ 
ot tliat county. 

He propooed the use of ateam locuniotivem or ooachcA, Ut cvry 

SkBmiKera aod mrada ; and iirojKMod Ukawiu to carry the uliUs, 
■b, and o^ricaltutnl produce. 

Ooe irrMt ubjvct Uniy hwl in briu^n^ forward hi* book waa to 
acl forth the taoafu of relieviiiK the then di<ttre«ti, hy employing 
Ibe people on ^reat works ; and nothing cMuid hiive been better 
dMMBn than raUwarH. In tbLt he showed mure jiiil^meiit than 
thoae Uw-nutkar» who, in IHIT aud 1918, afior one of the greatest 
dearth! we have known in theeo time*, did all they could to hinder 
the vrorhin^-men from bein^ employed on railwavs, by stoppinff 
railway worlu altogether, an far aa in them lay. lie <hi>wcd ^naX 
JudsnUMlt, too. In looblng tu the dii-idendd un the railways lirat 
made, as a f^eat enur to ceitin^ others going. Ilert^, again, tlie 
law-miiki^m hnvv iloiie what Ihi-y can to ent doivii dii'idendii. 

Gray was quite right a* lo the fUh trade on milways — that it 
would lead to a greater triule iiilund. and to a grontttr emjihiyment 
of flihermen. Already, thefiuhcitrriitd ta ahuvi! 4tl.000 liina yearly ; 
and Itirraingham, which In 18%9 cuaaumed MO tons, in 18tT con- 
Kiimi»l VOOO tunti.'" 

A^in, he aaya. "Farmers itixly miles from L-mdon would Ite 
■hie to prnrure manure for their Innd nt much leca trmihle and 
expenie tiian iIkwk now ditt.-iiit t<.<n mileK.' Thi* \i now well 
knnwo. 

The xerond clinpter of Ciray's book upholds the Myotem ofuneful 
and rtrprudiii'tivv ernjiloynieiit. 

ProDi the power of the preu we niny go on to that of money ; 
hilt a« wc jihall nftcrwjinl* i«.*c how Khnrelioldi-r:! went itilHi r*itwity 
nnderlHkingii, it in not needful to any more here, than thm they 
were fully alive to the worth uf the railwny sy«tem, uiirl iiiiilr tril- 
ling, if they were not hindered, to rarrj' it mit to tha greateKt 
length wliicn their me»n» would enable them lo ilo. 

Aa the last iiroof of how high railwayii stood in public feel- 
ing, we may give Omning'H word* In mj, to the gentlemen of 
Bristol, showing how fnr'aeDing was that grc.it statrfimnn, and how 
much beyond tkv dwarfs of this time : — " It would uppciir th»t Ihii 
whole machine of swdetr hua received an acveleratio^ impuUe, 
and tluit this country is oeginniiig a course of prosperity which 
will esceed all Ihxt )iii< gone before, a« mucli ua the jireaeut ea- 
ce«>d4 all p«t»t ezpetttitioo*."** 

Thui< itMMijni that everything was reitdy in tH3£ to launch the 
railwuy eyttem for it proeperoun ^■oym^; and it will he for ud to 
Me what w«d further done, and why thia end was so long deinyed. 

« ( CteurllnitliMH Is Killwu iuUMles, bf Hrd* Clartl— Alt. " Flak."— BsUvji h«, 
pertr, III a. SoVn, p. n. 
•■ TkBnncTC-Fal,p. tS. 
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Ohsertn/lome en iJie SmtUiuii CandUion <tf Maidtlatu, mnFA a eiw 
tt the intnttufiuin of tAe A<:t for Prv-nilinf tkt FuUic Ilatilh. By 
Jou:« VVMiuuooaw, Jan., F.!*..L, ALhul. B.A. London; Uflg- 
ukAiiB, 1H49. 

Thin ii a brief review uf the various aanitary meeraree with lbs 
•pecilic object mimtioncd ill the title. It seems rory well drawn 
up, and well calculated to indueiice the uuthoritirs and |iulilic 0( 
Alaidatone. 
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Ratlurcs TiLratim. By S. Laiko, E^. London : VsRher, ISU.J 

Mr. L^ing. the new rhairoua of the Brighton flail wnj, aotl la 
Si-cretiiry of the Railwity Dcpnrtmcnt "f the Biwrd of Trade, h 
In thill pamphlet itronly urged the gross injustice ooininitted 
the r«il)iiiy i-omiiuuieH by the system uf tnxatioii lo whii-h tliey art 
mihjeiiled. These obncrviitiotia iire well worthy of the considera- 
tion uf nil inti-nMted in Ihia i|uealion, nuw of so much iniportauW 
to shareholders tn railway undertakings and other public works. ^^ 

Air. Uaing says,— ^^| 

la il>« CMS of the Lotidoa and Xarth-WFiimi Railway, it appeared, t^^^l 
roiura made (a piriisnianl, that ihe linil [>eoui>leil hj Die railway ui ikt nt 
coitTiLiet i>r Mydleiei, llerilotd, ttu<.'kt. NorLliiiu^jtua, Wannck. and Wu. 
cnler. wu pret'ioiiily utciaRil at 411 annual value ul 2,1 (5i., sad oiattili<ilol 
the ti^^ pait of itic tiiUl ralet vt I'le parbhu ia wliidi il wsi situaiei 
Th« tiiae land Bppr>piiat<d 10 lbs purputn of the rsilwaj wa» 4«*«M«llt 
13^.007/., and paiil oR«-third of Uis tnUl ralci of Ibr psniliea. 

Tbf lIright.>D Uiilway puse* through stItMa agrleullutal p«nibeB betnea 
Lnnit'iii an.l Uri^Mnn. the united sf resgc of winch ii 8O0i< a.-res. Uf tiM 
the rs'lwsy nccuiim O'ii aefct. iu reipuei uf *>iich occuiiaiiou it pays ahuM 
lO.DUUI. a-y«ar, or Uf prxacre per aiiiiuiu. lieiiiK oiia-tliiid of ihic lulal rsua 
of ilitic pd/iilies. Ill one «iir«inc caic, that uf iho psriiti uf <Joult<ioii. ibc 
Itfi^litoii siilSouili-liuUdi Itadnjy Comijaiiici MCopy diifclbar ^tl aureavf 
puur agiicultuial land, out of ^;H^<i «t:io* in ih« pariili, and pay nthsf mats 
(bail Ii per oeihl-, or llirsufouriha ai iha wliule rsU*. 

The iuhaliiuiiti of llifl panttt. whn makn IhE I4te in Ihe ftrtt intlanet al 
their reitry mueliug. are /lartiai lo /*» luit. tad evflry oiin pitr^Bnl bat a 
Hlrtot pacuniary inl«reit In uiskug llie raiu' 011 the railway Dk iiisii a* puiiU 
ble. I know au laalanca of two a<)j<iiaini[ jiirtsttcs In lIiTtfardthKC. la tMH 
of wliiuh the rate* were furiu«rly 9*. in thr £, One uf liieai b«« bcc* luf- 
lunalo enuugh lo buic a Utile allele of i» lanl intertvc'fJ >'j tlic L-»,ikjd 
and Uinuiughaii) Uailwaj i wliilc Ihe itber it ianlaiii«d by Ihe ii^lit uf IIM 
1in« ruuaing for some diitaiics within 101) yarili of ill tioua<l*ry. mlibMll 
•«tutlly touching it. The (;on»rqu'iiee ti, tlial in the [uuk* puiih uf Nortk- 
ehufch lh>y have g<iC ilivir til«ii >liiwn. at the upeiwr uf Ibe railwaji.lo 
1j. 6d. in ihn £ ; white Iheir ktS furtunate netjfbtiouri in WigEingloa ar* 
(till rated at 7r. ! 

if rallwt; coiDpanlcs are lo pay an«-lbird or ent-hall of (he tales of Uw 
pantbnt irarersed 1)t th«ir linca, th?y uught *•> ha-rt luinc prepoitiooate te> 
pr«MnUiliou at vntiy and olhof parucbiaJ loecliitga. As the law ttand* at 
l>i«t»fli, tits largest ratepayer in ilic patiih hai only tii lotat,— as ooactnienl 
wliicfa. houever "HI it may woik in urdioar; cato. wlieu all lL>« lalcpayal 
bare i (.■uiiiuiuii inlereit, ami nliote any inrqiuliuca uf oiacuiufiil can U. <t 
ODCe perceived, it olitiouilf iDti|>i>lica)iIc l<i lUbh cnset at iiave btno otcili 
when a large propartiun al the riiltt* aio p^d by a isdway coinpuy. 

Ouc Ihinf it porfcotly elver, that in alti!iupui>(; to aiipl;" I'lo or Jtaary law 
of rutin)! ta (he cbk of railiavi, llio Cuurt uf C^uMn a Drorh havo ftacti- 
calij uiii'cd al a cetult by whi'cb pi<t&\a of trailB are made tht iul|>K* *( 
siMMni«nt. 

In other respects the piinciplt of the Court of Qwen'i Ucacb Icadt Ii 
lesultl EOntrtdicUJry 10 cotDiuon'irnK. TrnlHi', ohiuh mIicu it went by 
ooarhei aluog the ruad was nocr fntcij, become* rateable nb«a It ia ptwpel- 
lod hy lavooiiilivc tiigiiict aloug a radwa;. The tuil o( the railway av lovte 
carat the prodl of contiyins paueiigdri over it Ihaa ilid the autl uf llM 
I lull pike road. T!i«l luLI is Inl r«ader«d valuibia by tbe outlay of an iia- 
nicntd eipitil in trvf^iniK iiiipruvvd luaehinsry for laooneUMi upon ii. tf 
the Liverpool and .Miniheatcr Kulway Had been worited, a* oaf onglnally 
propoaed, by horie-pawrr, there would have hcru nu piuni. and cunM^neiilly 
BO rate. The pruSt is entirely due Ig the iniention of tlie lucuuiutive ; aad 
iha capital inttitcil iit laiUay* ii in icaliiy CB>iiial invetted ia cvrjing eel 
the fruit of George Strplicuiuii'i btioiliuu. It eiij»;> nuns of IIm pmi* 
Icpe of capital inteited in Uod, eicc(il that of paying taxM 1 It b anb- 
jeet, as eipEtitnce baa ahown, to Ihe fluiiuitiuna aiiuadmg CDmeiarrial 
•nurpmia ; it payt legacy duly tike ut-li«r pertonal etiaie* : it conlers no 
vela. Tbs sams Courti of l.iw wtiidi for |jur|iuMS uf itting hold rstlaaji 
le bs land, lefuie to tecvgnUe ihem u lauded Mcuiiiy tor tue putpaaej 
invetiuieui. 



i 



THE PnilXVSOrilY OF NATHRE AND ART. 

fCmtitmfd fivm pagt 49 J 

Our review of Mr. Fergvimiiu'% work' Km now UmiiKht im to n 
|Hrt which will In- held af iaiinediate iulcrc^ to nmny of imr 
mdcTH — llint wfitTcln hr bcfcin* n Hi^tury c>f Architrcturc snJ tUc 
ArtiL To tbi» hi' hiis iircliiipil a nute, in vhich he evplniait tliMt li« 
hM, a« fnr as inar W, i>rL>ii|;ht all itiu druwinfe to ii o>Timiuri »cnlc 
— «1 l«HBt, "ttt *r«le fnr {lUtDi, and one *ciiU> (vt cIcvotiiitiH : a care 
inu<h tiNd^d in a critioitl work on art, but whicli is very fl«ldum 

Kgfpt^ aa miffht he looked for, «omei firrt bi^rore na, and Mr. 
FcrguHnn hnvini; givta mnrh tiitin ti> il, it mukcM a loading fca- 
Iw in tli^ hiitik, tfa<ni^h vo linrilly know whpUier all will be alike 
pUaaed with th« war in which he tinH tr^ntpd it. It i<; thp vritor'u 
•iuleiivour, not to giv« « lei-hmut dpivriptiuii of Ihe buil(tiii>,it ae 
Ua grrMt and only end, but to draw fnna ntDniimenls a true theory 
of art : tnokinir on moiiummtx not a« limba of a vkrhrton. or aa 
lien hnih«a fnitn a rock^ not as a pile of «ionea without 
inn, — hut an thr bodily- exprvaston of tliQ mind and thought 
I* tin)' in which tlify wrrc^Diads ; dmd, it i» tru^, dend now, 
kavinR fotmeily brenlhed, and In which the working of the 
InMh of life arc to he fullnwttl wit. To tindtTHtand tliia, how- 
<>Tvr, III |{ive tifw life tu the relics of nidvn an, a viaii nni>'l forfict 
nr Mot frxtn hit mind thr views whirh he hiw tukrn of mutlrni art, 
and evi-n of that which he has lwik<rd upon ua I'lAHniv »ri. lie 
mtiit put away the trammcla of all schools nnd bo willing to look 
for beauty, —to srv it and acknowtedjie it whi-icvur it may he, und 
in whaLrvrr idiape it may come hefurc him. 

Tke>v nr« the jMMWirrdti which .Mr. Kuri^usson givca out; nnd h« 

dove thU fairly, tor without then hu work would >e«)n einiity, and 

wttbout auy rt|;ht beArinK, a* in kin writing he ha« not folloitrod 

the bcatcu tr»ck, hut itnidk out a new one — or rnthi'r a way very 

tiiuL')i unlike the common one ; and unless the render knows where 

he ia ""d whither he gnoo, ha mimt need* Im) bftwiLder^d : and he 

will hold the writer to bum«, injtteaU of himaclf, who thouf^ht he 

was piing one way and find* he U nn'inf; nntither. We neither 

u|i^i>ld \lf. I-Vrfpuwon fur rtrivin^ todo nometfaiiig new, nor do we 

■ay tkat he i» alwar» in the ri^ht: but we wain the render that he 

brndlni; a book written not aL-cordioKto his riews, hut thone of 

lbs writer, nod which nuiEt bo hiimo in mind thniiiahoiit. The 

mdei must. Indeed, think for hiniMelf ; he mii*t nut be led awnv 

tjr Mr. Fer^uMan. nor must he be l«d njK»in«t him : and we think 

ft BO maan thin); tluit Mr. FerguMMin Itnt iininnUt out a hook 

wUch. whether ri|tht or irron^. it not to hv NcrAnibled throiuih, but 

matt (w wri) thought nhout ; for rhmI ■tnintfly do we feel that m 

An uk the hripshti'it off»|jrinjt of the mind, mi \i it well worthy nf 

til the ihouiihl and all the work that can be bortowrd upon it. It 

bnat the l«y of idlpn^ the ii;i:itim*! »f wealth, or the ndliiit; of 

Wainbimud twaddlcrit, hut n link in the ^reat ehiun of knowled^te, 

Mrt one link of wliich cnn liv nevtrwd without n ruinnum hurl — 

out sue link of whidi am be letl to mat, without weukiiCa* to the 

tfcala chnin. Therefore we My again, we welcome May widcnvour 

In the Ivid of art; and the inute ••s lliat this is the acre and yellow 

&M in whirh the harvest drui>|»i fur want of the iiuHhiindniiin. 

If we hare Mid we do not ifive our belief ti> Mr. FcrininMiii, we 
ka>-t >ilhheld it that we loiKht the mure ^rnightly Inv down iht.- 
|r*«ndwark on whiiJi he htu a riKht tu the K"od ftiulintc of our 
fiadnx wbiitpvvr their aohoolijifr ta»y ho. The tircckifit, the I'u- 
gUiKt, lht> ItAliAnivt, arc hoand, it aeeni* to ua, to icive em to any 
■KB who tak«« the trouble to think before he writes, and who 
tkiiik* H> well of art as to bold it worth thinkinic about. We, 
h»»pvrr, j[« ■ ereat way with him, for, •« we haie nlre*dy (Uud, we 
hi<* uiibvld in thi* Jaurttal the mmo twehini^ thiit he hiw done in 
UiWik, a* to the need of a tmthful study of nrt in iu tride<t 
Insiifts, nnd the Htlll (;rent«r need of freeing art fn>m thp hundx 
■f afluKiIinffltt and of sehonlx. from the blind ftillowiiitf of tdiod 
iNdiVK, and the ■witii>th wurKhi|> of the grent atid the Tittle, — by 
■kidi the niuiiy have l^een mialed, and the bmA meaning hare hovn 
thwarted in thi>ir enduavoum. As we do nut hold any one iehoo] 
(atbw imlr lawful one, mj we can tlie inure freoly blame the wnii- 
deriiipi of all. 

\U. KerKuoaon aay* tltat the jnxraodwork of all true knowledge 
rfoldi-n an renta on the fact, that before the aixteenth century, 
wrhitcrlore ami all Iht' artt were followed with only one end — that 
tf brinirini; fmth the b^l huildlnt; ur work of nrt that muld be 
tads with die Iwst mcnna the artii>t« had, and witlioul ever looking 

*■■ ■ " ' r 'w ili» Tr-ut IM-Ki [■!«-.' RnuiTln *'*, more npttUlly ulili 

w' ' B) JHHr.n ) eiliirs'tOM. Kaij.. Arrhllni, ■ulljumi" An 

tiuiKUvc 11. u m'-iJaua," IWt Uic WuaU LaaiUui . Lcognuu, ttM. 



bnrk on forCifonc worku, unlen to lenm how to make op for their 
wanli) and to nu beyond thetr heauliea. It wu, he aayi, an eHrnert 
Ktm^Kle forward!) towards perfection. He holda, howerer, that 
■intre that time, the law lui« Wen tu ki^h the he«t ^owahle imttation 
of some foregone ityle in building, without looking to the end for 
which the mi>del wiu made, or the climate or mnuner* that gave 
nM> to ila peculiaritiM. lu tbi4 aaying ther« it unhappily too 
much truth. 

When monuments come to he looked upon u the ciprenion of 
the tiinvH in which they were rniiwd, they have a higher meaning, 
and give to irthitwtiire and architectural antiquities n higher 
place ia the Male of k^(>wled|n^. .Mr. Fcr)fu*"J'n i* right in my iou. 
that with llie anaie eawe n geologiat reoda the hlitvry of rrealion in 
n foMiil print or in a bunt, docs the arduaologiat lell from n few 
broken rtonea the nge of n building, the naroo* of the people hv 
whom it wna raided, whence thefeaine and what their kindre<l with 
ntherft, and even what bearing othi^r people who had gone before 
them, or wh» then lived, had on them and on their civilisation. 
W'e go with him fully when he dwclU on th« great worth of art In 
all fllhoolugii'jil ini'estlgationi^ Language >b, it in trne, of mueh 
weight, nnd it a Hue wbieh has been most fuIli>wevl;*Uut it in nover- 
thelen riijht ihiil there i« more true hiMory built into the walk ui 
the tvmpIeK of K.f[yDt and Ureece. nnd into the Gothic cathedral*, 
than ia to lie fouitd in ull the rhruniolea or year-lioiik* that «er« 
ever written. Neither in il lenii ably imid, that if Ihinte do not go 
beyond the written book in fulnMH. they do in brightne^ and 
truthfnlnsMof painting; and that the buokia were i>l\en written 
hy wlranger* or those who undeiitood little of what they weru 
writing idmut, who may hnvn gnrhlrd what they knew, or whoM; 
lalc» may hnvc been since comiiited. Of the great enateni writer) 
and of Ihimcr, we have not only no security ihnt their words ore 
n» they spoke them, hut we have the full ka«n'l<^dge thiit they were 
tampered with hy othorH,flnd we cannot nay how far. The tcinpteit 
and tomb* of Egypt are, however, free from hucIi doubt*. SueU 
b'lildiugs aivd wurka of nrt are bmnght forth hy n |>euple of tliem- 
ec]vel^, to tell their own tale, and '^neither ilto nor ean be faliii6cd 
by time or the errom of copyirta ; but atand n» left hy thofC thiit 
mude tht-ni, with the uiidyi:ig imerew* of their tt9piriili<jn« or their 
thortfomiiign, itaniped hy tliwricivct* in chamcter* "f adatnaiit.' 

llr. Fcrguason ciu-ries out theae principleH In hin Inveiligation nf 
Die niomimi'ut* of Egypt, tliough much time i« given to the ilrtvr- 
oiiuatioa of puinta in ohriiniiwgy ; but whioh !t i> JWir to ur are 
brought to boar on th« hinlMy of other land^ to throw lislit on 
them, and to octtle the ayst«m of ancient chronology, a» bcnrlng on 
art. 

The writer acta a great likcneaa between Egypt and China, and 
drawit it a> it •eema to him; but we think ho would have beei 
mor« in the right a« to an ualikenen between the two. Keen itl^ 
what he aiiyn ac to liienarlyphiM and Cliinvee charactem, we ciuitKit 
go along with him. On hi« own Hhowing, thii Egyptianj had 
little hrak-leaminif — the Chinese have thoiiMindi of Kook«, writings 
of history and of fancy; and he hac well Mtid, that the monument* 
of th>< Kgrpliann were their hooka, apenking In n way more laatin 
than the wurilM of the poet or the numbera of the hiutoHiin. Ir 
deed, he uyt that the history ia written on the walln of the teni. 
pie : there we find the lutenee nf the war, the number* of the idain, 
the nanten of the natioiiH, the taxen thai they pnid, tlieir aum, theirj 
kind ; and the tale is the fuller, in^much a« there waa no book in 
which the pen could net down what the chttel and the bniah wer 
made to record. Nothing, too, caa be more unlike than the Im 
of ahippiii); ibitwn hy the Chiiie!<r. their iraveb abtoMl in oldei 
tiroes nnd in these, nnd the tpre^d of tlielr settlementa In ever] 
laland of AuxtralMiu;— nothing can be mure unlike than thia t». 
the ftay-nt-home Egyptian. How nalike, too, are the wan of 
both. 

The first thing which Mr. Fergnwon net* down a« marking the 
Egj'plian* i« the very great length of their civiUsstiuu, which 
laal«d fer not leaa than four thvuwnd year*, — but little wrought 
upon hf the riM or fall of tlto nation* tirouad thetn, aitd «a an- 
shaken by time »* the moEiumciiU which now b^ar witneta to th«at>_ 
ten t hit. " 

It will be aeen that Mr. Fer^ntann in one of those whn gjra a- 
long' tins to the earlier dynastieit of the Kgyptinon; and *o far mi 
we yet know, them i* no gv^jd ground ngninst it, thuujjh it cannot 
be looked upon aa aettled either way. 

In the table which he has givea of tlte drnaiilie«, be ha* uted 
the era nhkh he call* the llecimal Kra, by uthor« called the Ilia. 
lofic Em: Decimal Era iil however, a better name for it. He 
aild* to the EurojK'iui or CliriKliau Era, 10,000 yean, ut that the 
dHtes before and afier the birth of Jesus CtiriM can be mora rea- 
dily reckoned. Thua his date of Alcxandec the Great is 96IW, and 
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wliicli may hr tiikrn from 11649, the present ywir. fnim &*T3, tbc 
time of llii- Prmiui Inroad, ur niijr oth<T Kivrn diiU'. The caminiin 
way of piiitioK the dale of Alexanierb 338 a c, and of llic Vtt- 
•ian fiiroiid i'H »x., whirh givr« rise lo coDfunon, a> the rammoD 
irar with other d*te» is Ur reclion forward. Br the use of the 
Ocnninl Br«, • abuidftrd Is niaed for ancient niid modrrn nhrouu- 
loKy. Othen who have used it ttdd 100,000 yrarK, ii»tea<l of lO.tWO 
yenn, h as to represent Um cequeore of i^eokKJcA] event*, the fic- 
titivufchronoIoKy of the Hinduoi' and Chinese, aiM the li<:titi»o« 
atlronoiuy of tlio lutler. It m>uW lin*e been vnry uw?ful if Sir. 
FersuiHoti hnd iiKed the Decimal Kra throughout bi» nork, initeiid 
of britittia^ it forward vu one paK^ vnly. 

The wcond thinir wMrh Mr. Kerj^non nya of the ctrQiuition 
of the EKyptiaun in that they kej't it t» themaelvra; thnt ttiey 
neither borrowed from those aronnd them, nor spread their know- 
ted)cv abroad, tw did the Itido-Kiinipeaii, the Fyrian, and other 
later racee. We may hero my, that for the scttlrment of tlio eth- 
nolof^ical qneatitMi as to the riire to which the E^optiami bdonged, 
Mr. FerruMOO has dans nothiuK; and lie ban perbapa beeti nmt 
wiae in Wring it aa he hu done, for it docn not FCtnn that wo 
knoir cnaufffa ta come to any rif;b( at-ttlemenl. For five hundred 
vears the Stevhcd Kings «wsyed K^ypi. but no mnrki have b^'i^n 
left of their influence on the i>«oplc ; for five hundred year* the 
Bj^'ptiaiis Bwayed Weiiiem Atiiiuhut no manuinent« of their gr^st- 
(1468 nre known. One re«<><>n for this doe« tt*fa to hnve xtnick 
Mr. Fiir^ti*»(n», which i« that the greoteit monumenta of the Kjjyp- 
tian kinfcs. their sepulchral monnmontB, to which their wealth and 
nti^ht ware riven, would not he rni«<4l abroad, oj) lliev were not ; 
and Indeed the wealth of Asia would be spent on making' the mu> 
■tuinents of Egypt groater. Wo cannot, therefore. Inok for a 
pyraatid, a Rhamewlon, or a !tURimeii>i In Syriit or Asia Mlitor.— 
though we mar hoM in time to pet munnmentx. if of len^ bulk, no 
Imh tni«lworthy; but Uiuii. again, it in Ui lie liHikeil for Uiut thu 
Egypliui monumenU in Western Aula would share the aame lot 
as tfaose of the Rhoiiherd Kin^K did i n K^'pt. 

The third p*cnliarity named by Mr. FerpiMon U "the faet of 
Kfynt having onlv one permanent form of phoneiie utterance." 
IbuludeBtothehterofclj'phln. We thiukbelaaauRhappriniiome 
thiars he sayi shout these, ns he i* happy in others. We do not 
thinK it followi; that the Egyptiiiuii "could not possi'Mt a nntiunul 
literature, nor eultivate the higher modes of phonetio art, <ueh na 
apie poetry or the drama." The common ondontanding of men of 
leunii^ in that long epica ean be handeiL down without writing; 
sad whatever may h« said as tu the present aliape of th« Hind, all 
believe, that even if written by Hnmer, It w«« tiiinded down for n 
long time, until settled by I'iiUtralus In Die iJiape w e ruv hare it. 
The £dd.iii; wmgH irere likewine ko kept foralon^ time, as also the 
NieheluuKen Lied. Neitlier in writiuK nee<lful for tlie drama, u 
la sbtiwn by tbo a'Uffon plays of Thespia, the (>uian rhymea, the 
ArU^|iiiua(biitof Itnly nixf France, or the plays of the Malay tribe*. 
Some of t)ie Cliinete plays ore unwritten. In the ht^nning, we 
always find thai plays, m far from being written, arc made at onrc 
liy the playerrt, as La done in a drawiii)r.riM)m churade. It i^i very 
liKcIy that the Bgyptians had playa, if net epics; and it can hardly 
be lltat they did not liare sonn aa they hod nuiiicb Mureuver, we 
cutnot see on what ground Mr. FergusBMi caa uy they had no 
oonimon myths, IW it ly not caongh to say that tbcro ar« no beroei 
painted ou the temba and temple*. Our writer aoknowledctrn thut 
they had a strong national fooling — but how was it upheld? Ilia 
friends the Chilte<te uill hanlty fctve him any help in the theory he 
has laid down, for they bear u-itiieiw ngninait it. We do not believe 
there i« or ever wnx any people in a forward state who had not 
vooimon myth*. We take the word in ila meaning of the ttoek of 
tales, makfdtai, tnythH, or fables of god<, heroes, ghatts, fairic*, 
and imps. 

ilr. FcrguMon rl;:iitly dwelLi on the iu^irenuily the E|ryptian> 
diowed in mixing 1o((«ther the artit of building, carving, and 
paintlDg, so as really to make them one art, iiuite indivliiuble; and 
*'te make this oompouod at once espreee their whole hiiitory and 
lttentur«, an far as the three could do, and thul with a di*tinet- 
nen which i* startlini;, and after a lapw of three thoutand years 
repeats more cleiirly the fiN>lingn and tho motives of those who 
executed the work*, than almost any written hook could do.' 

Tho writer divides the monajncntn of Egypt into four dassee: — 

Firiit, that of Lower Bgypt, or the Pyramldi, or before tho 
Shepherd Inroad. Tfaero are uo (ither works tlian pyramids and 
rodt-cut tuiubs. 

^coad, tliat of ThelMS, or the great eighteenth dynasty, In 
which are no pyramids, but jMlaeea and temples. The rock tombs 
had a oew tdiajM, uud eohnsi and obelisks were brought in. 



Third, that of the same tin>e In Xubta, where there are as 
tombs, and where the temple* are rv<rk-<:ut. 

Fourth, ibat of the Greeks and Ronuins in Egypt, In vkkh 
there arc no palaoeHt pyramids, great tombs, obelialm, or colussL 

Air. Fersusson thinks that the former three cl aaww are tba 
workc of three several races livitig in the valley of the Nile, sal 
that they lived together, one in the lower valley, one in the mkU 
die, and one in the npper. Ulumenbach held the same beliaf tnm 
what ho had seen of thu skulls of (he niumiaie«. SVe do nut Udnk 
it worth while to look Into what ba^ been uid by Blumertbadi, 
Bunsen, Gliddon, and others on this hoad; but wait, an Mr. Ftf- 
gUBSon iins dmit^ till something better is known. 

In speakinir of tho pyramids. Air. PergusAcin holds that thtf 
were the toutbo of the hingfi of the first ten dynsitiee of Manetb<^ 
■nd that the tirent I'yrnnitd is of the jifAr WlU of the DedaJ 
Era, or fivi^ thousand yearn old. 

All the pyramids but the great one of Saccora look true norlll, 
notwitli standing the unevenneas of the land, and therefore tbsra 
must have been some ground for this, though what it was is not 
kiLOwn. This unifomuty la found, also, in all the tombs and build- 
ings of the same time, but it se«ms to have been given np after 
the inroad of the Shepherd Kings, aa It is no looge* seen in the 
building* of any of tho King*. At Thsbea, there are no tws 
buildings tfuit look the same way, and Mr. Ferguason thinks then 
must have been as much ferethonght in this, for even the latar 
tomba were run in any way; and in Nubis, the pyramids look 
erery way, but hardly two uf them the same way. 

The wav into the pyramids is mereover on the north side, h«t 
tho dip of it is unJilce in all. This angle io each of the ttnnty 
pyramids baa been measured, and is found to be betweeQ9S°il^ 
and SV 9', and in no two is it alike. 

The angles the face mnk<v with the horisnn hare a much gTBster 
UkeDesH, fur in twetie of the greuteat and best>kept pymnuds this 
angle is between £1" 10' and i9' 32'. 

Mr. Fergusaon has tried wery way of reckoning to brin^ tbtsa 
fiinires under some rule, but without feeling that he is right. He 
tbiiilcs, however, the Egyptians divided the circle inlu tweaty- 
eight lunar measures of IVMT — that is to say, that their dlvlsloo 
waK on the plan of tbo moon's miiuth, uf four weeks of seven days 
each. The cubit wuh divided like this, being of seven palms, cndi 
of four digitH. Fur the inner meiisuroments of the pyramids, Ur. 
Perriug'^ unit of ¥> cubits is tuken. The height of the Qreat 
Pyramid is T linu-Et to culjits, the length of tho base 7 timea M 
cubits. Eut:)i of the«ocAH ho divided by 4, T, or 98. 

Of the pynimids, Mr. Fergussuii says that the builders knew the 
way of quarrying the greateat blocks uf granite. The rttoGlig 
blocks o> tboVireiit Pvnanid are So feet at lefut in length, and u 
great width and depth ; they are well amiamd and smoothed; are 
rightly set, and have Iweii hroutcht from syene to Memphis. There 
i» great shill In the way tho riKifs arc made and the ^ortcuUlsea 
fitted. As the pyramid was plnruied, navi lie, so wa.t it buill~-«a 
built XI it titandii ; there is uuithcr settlement, nur crack, oor flaw 
to be anywhere seen, und Uiis is ver^- much when the great weight 
is I.ikeii Into ouasiderotion. lie thinks all this can only be the 
end of hundreds of vears <•( knuwledgo and of skill ; and thia is 
moro wonderful to tniuk uf titan c> cit the pyramids Ihemiwlree. 

As to the time when the pyramids were built, we do not of oar- 
selrei like to liiv down any law, but we think it 'piite as fair ta 
(iivtf them the older as tlie later date. As we come to know more 
this will lie settled, but tneanwhilo there is nothing against the 
oarlicr dale, for thuy were as likely to be made tbeu a* at any 
tinio iherealter, 

Tho hicroglj'phlea and pnintinss on the jiyramidt have been lest, 
but it is not m viih thni.o on the rock-ciit tombs around, srhleh 
are nf thu same time. Our writer aaya that theae paintinn show 
they had then got to their greatest height ; that the painUnga of 
beasts, of trni]^ and uf games are the fatue as those piunted at 
Thebes two thumouid years afterwards, aod done In the same war. 
They are xtifTer, it is tiuv— that in, tliey are not au well and freely 
droH'iL an tliuy weru tiiereofter, but atlicrwi»e they ore in the same 
way. 

We arc little nble to judge of a time of two tlionaand years spent 
In the same beaten traeb, but when we come to know well the 
antii)uitieA of the t'hineiie, we iJudl hove a f;ij»d imtiuiire; but as it 
ia, such steadiness in one stereotyped way is so unlike oor wea- 
thercock ftshioiis, that it is tjuite bevoiid our undeietWHlIn^ 
In building, carting, or painting, hardly a hundred years ha ' 
gone by in Europe, without some great change for better 
worse. 
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Tha worV* of thPlvtlftli dynocty are rentkrfekblp, «b ihowinB 
i iMrlii*! example of columnar anrhitenur? in the< wurliJ, — atitt 
■itilllMtuiv an like the Vnrif, tlint it hu bftcii nuoicd I*rot«- 

e. Tfcia mnma to be fiftMn hoiiilrail yean older than the 
<k Doric. .Mr. Vemmoa aMtvU that t£«M ri>ck~ciit tulurom 
^ , IM (if buDdinm. the parta which wera nf wimmI and of sbtne 
|«mfully o»|>iefi in tlie n>ek nittin^. Tlierrfure, be inm not 

_!*« tlial ruric-cut trorki are the oldest, but thm Ihtty are copies 
varlivr huililinira; anfl hc< thUikit the cuttin|pi lu E^^pt, Pctra, 
fcla, Kiid India ahvw tbj* t<> he true. 

Anot&er jMiirrulinritj of tho work* of the twelfth ilvnasly Li that 
« rooCt are aliffhtly coved, almoat aa if the use of'tbe arch wan 
en known. (>«r writer thinkt, bowevn-, that tbe arch wu not 
en known, hut the eoviu wan made am keinfr oroamental, or ner- 
~~ to give llEbtnma to the roafing-ctonM without lexM'ntita tlieir 
^'k,— aa indeed waa aftwwarda douo at Abritu« under the 
nth dfoartjr. 
From the twelfth, Mr. Fer^Mon m>m« to the eighteenth dr- 

f, aiMl he ([irM the nrchttecttu-id hUt'>rr of the «everal kinga. 

The Hjw.ntf\t Rail, nt Ktimtic, U the mint uplrndid bnildtoff of 
7 nge of Kcyptian art. It h smaller than the Amphi theatre of 
'itus, or St. Petcr'i. but divert n* murh ernund u the Temple of 
upiter Olj-mpiuH ut Athvnn, the Temple of Fence, ar Baflilica of 
' Lxentius, and the cethedrali of Amiens, Chartrns and t't^o^ne. 
coTsn thric« a» mudt gnmni a> the Partheiiuu, Tliuuich not 
M «f the pvateat halK it i» thererore Rrcwt eiioui^h for artirtic 
Act. It w a douliip square of 34<) feet hv ]T0, with a nvruw 
Mve mnning betwcvn the two M|aare« and lijchled l>v «I»re«tory 
rinilowg. On each aide of the navo the roof i« upheld hy «olumiit, 
kick])- duirti^roi). 

The cnlumRftoftbenaTe are 61 feet in height, nnil 30 feet mundi 

knd di) tint HUnd in the same lines »s those of the two ndets wiiidi 

)lr. hVrini")*"!) thinks was done for artisUc effect, aa thereby th« 

extent of the buildinf was better hidden. This effect i« helped b}- 

hc nave, as oe hrre terra It, Wiiiic ptit h* n lr»nne|it. In truth, 

he luUl At Karivac ha< the nave where the triuiHCi't would be in a 

ijimmii fathodraJ ; and on each »de of the nfonnaid tnn^pt- 

Wrt, Ute boildiait i* filled up ••ilh column*. It i* to be ftnid fur- 

lh»r, tltat thin hall wM only part of a great whole, the paua^e 

Ihroofrh it beiu)|[ from the Nile to the Propylun Wyood the palae« 

■f Thothme*), 

On this building our writer ea;^ the nro|iortifln of the pulnte nf 
Nfipott In ojicn pxinnd la as 1 to 4 or d), iw that it t« not in that 
viy a wiirk of hixh cotutructive akill. In merhanicn, by niulli- 
fliiiilt power by tiiae, or the contrary, »o c^n, by the Iom of 
■Whcver clement i» of leiixt wurtb, get a like tiuiintity of the 
Bther A like law, aays Mr. FerKi>»on, ia (o be fnuod lu iir«liiter- 
tm, where ue can nlnoyt set iinmen*e seeming bulk when we i-nn 
ifcrd to iri^'e up real spave; and, on the utber hnnil, spnre rnn only 
Wcot at the n»t ef seeming hulk. Thu>, if evrrr nthcr mhinm 
SlRanuu; were taken awnr, many more people might atHnd in il; 
kd iu weminf; bwlk would be lessened at len^t one-third or ontv 
bU. lU roof wonld bo awkwardly tow, and its whole pmportioti 
npUaainc and bad. On the other hand, were the number of en. 
Imm ill Culojrne Cathedral donhle'l, all its dimetiMunm of h«i|rhl, 
•M^ and length would be leciiiln^ljr greater; but at the i>anie 
Itau^ It* prvportioBs weald be hnd, — tne heifd>t at lenst painfully 
SI, and it weald be unfit for a Cbri>.-Liaii chureli, nr fur kbuairig the 
tmnvnles curried on witliin it. Ue tlitnkH that ii furilier pruwf i* 
[hvn br 9l. Peter'n, where, with unpnrallsled linear diowuni'iiim 
the bnildent, frnni iiot fiilloiviiiK the true laws of drawiii|:, hare 
l>reiif|it furtb only a coinpnr;iiively small-lookiofr building. On 
tteuhrr hand, Knrnar luui the ^reatenl effect uf any huildiii){ of 
B* dimeiuiuno, nud it eiiuld not be bettered. 

Tke »h<ile of Mr. Fer^rusaon's remaps on this buUdin^r may be 
mil aith mucli pJe.iMire, for he appUee hie laws of rriticion with 
fivai ftee<liiin atiiL rniriieu. He eonaiden it with reunnl l» litnemi 
ndttandin^, uud allows that it rampliea with all their reuuibiilouih 
hit, In tnilh, not the le^it merit of the Hrpostyle Hall tluit it 
h luting, wbilfi the ciilhedt.il, without the oami of ibxii, would 
rrunble away. Two thoiiMtid yenrs have nearly ftune by since 
Wnac baa tieen left in liineliiiew; aiid utiU'm aclire powers of 
^Bcruetinii are used, two ibatiaaod jeaia will flud It neatly as we 
ke It uow. 

We have already said how the Hypostyle Hall ws> lighted, and 
lie anaUer btiildini.'^ nere lightt-d in tlin tame wuy by a rlerentory. 
(Juf writer olmn^Iy Ihitdts that the Greeks borrowed Ibii from the 
Kmituuta, ax tfaej'ttld lo many other lhian;iuid that they fitted it 
tt their aluping rwifii and more rainy elimnte in a way whidi be 
•biMS when spenking of the Paitheoon. Anotlier thing the Greeks 



took was the perMtylar temple, which the MammnsI at F.le]ihan- 
tine «hiias Lu hv one tbDii»nn<[ yean older tlinn the time of iho 
Ureekit. One of iheie small perirtylar templet Is near oadi of 
the greater temple*, and ChampoUioii found viit that they wera 
dedicated bo tlie mysterious acoouchemeats uf the mothera ef the 
goda. 

One KeetioR uf the book i% given to the norring and palntlnirof 
the Theban time, and it *eems lo ub worth nhile to follow Mr. I'Vr- 
guseoo in some rvmarka he has here made, for he doe* not think 
Kffyptian art has been rlahUj| Judged or felt; and he says, our 
jadgment mu*l not be by hkeiiing it to the art of the tireeki or uf 
any ntbera, but by liiukiiig t^i the eiidn which were aou^'ht lU'cer, 
and the kklU brought to bear in doing this. 

rnrving wan In f>*]'lit oidy a part of building, as It wna in ihe 
middle ages; In Ureece and with us it b an art by itwlf. In 
tlgypt, (tatuee alwaj-s wttr»~«r at least always were naumt to Ixv- 
lu uaim, and nerer to be seen unlew together with till! buildings 
and other wurkx arounrl tbem. I n the palacM and templen we ore 
told the drumot uf Bpbinxe*, the obcliaks, the et^osai, llic [irupyla 
and its paintings, were all as eaienttallv partK of one defugn. iia the 
base, abaft, c-tpital, and entablature or a (ireek cjiliinui. Tu put 
between the obelisks and propyls on atlituillnitliig statue, like 
those of the tireeka, however good in itself, would have been, as 
here twiil, u false concord. 

In Kgi'iiL, the nrchltertarni shapeiof the colossi gmnp well with 
the neighbourinK buildings, and civc a cmoncss mid wholeuese ef 
design which, if at Ihe omt of the art uf the carver, sdd to the 
sreatoess of the arehitcctnral ofTect. CV>Ioan, too, won needed, 
for a ilatue the blgnesi of life would have been utterly lost amid 
buildings of such bulk as theirv. Mr. Fergneson dislikes Oreek 
colossi, which are oidy men nuidv bigger, imU-su init on some 
heiffht, where they sre made smaller to the eye. tie say* tbev 
liMtK like the giaiita, jotuiiN, and giant-killers of tl>e rliildren* 
story-bvuLt. whereiu Ibe architectunl shape of Egvptian §tBtues 
dor* uwHv with tbii evil. They are stiff and furmiJ, but they are 
likeaiie Itulky nod iiteady; nu limb iawork, no part standing free; 
and the thronee on which they ait, aud tlie uiUnr at the hock, 
add still further to the solidity of the mass. They seem bnilt up 
to loat fur ever. 

Nulwiibiiliinding this stiffncsH, lbs great end for which they were 
made la nerer lo«l wght uf nor given up, for tlu-y ant all likeuesoea, 
and »» far a* wu can tell, striking likenesses; and they have u look 
of stalely stiffnese which (fivei them a high bearing, fur beyotld 
what the Greeks or Romans reached in niirb worki. The great 
Egyptinn heu<ls al the British .Miiiwiim will show this wbrn Wked 
lit fioiii afiir. There is one raised over Ihe doorway leading into 
the Kgj-ptian Hall, which seems like a half colossus, for the grrnt 
doorway makes as it were a body to the head; and Mhrn tlie head 
is aeon from the for end of the Uall, It has in it« still luuk the 
■eeiiiiiUC and bearing of aged. 

>Vlint is here said does not bear on the statues of the godi^ 
where tlie cnrreTS met with other obstacles. Mr. Ferguseon gires 
tite reason of the symboliMm which prevailed, without, to our mind, 
helping the sculptor. Tltel^ptuns for eacJi altribtitcof Ihegod- 
bead made a symbol, whidi wax a new gnd, and as otbee attributes 
werr given to these, new svmbub were made; so that at letigth the 
symbiibi aliii(»l supsrHedeil the urigiual fonn of the giMl. It may 
be, tlmt the lihenctises uf their gods were mit iiie;ujt to hreallie 
devotion by their beauty or sublimity, but were thculoKi<^al tenet* 
shown in symbolical hieniKlyphitrs, — iiodcrvtood by the i]utii>t4>d, 
nod looked un with awe ana wunhip by the less taught Wliever. 

Painting, like carving, waa in the hands uf tlie >^pIiHn)> ono 
with the baildings on which it was brought to bear. What are 
called paintings in Egypt were curved in outline by the chisel, aitd 
only heii;liteiied oud eked out by the brudi, lliougli aomeiimen iu 
liinil>« tliey are piiintetl «n the tiat, iu all the kingly works and 
temples tlie outline is cut in or ciiunler^unk. Tbis way was the 
fitter for the Eg^-jnians, as it was mure lunting, »s it never inter- 
fered uith thealrakht, hold linrsof their buildings, the faces being 
prut'licdlly Hat, and as it guve a sliarp and good ontlioB to the 
li^iircs. 

Our writer thinks there is the most likeness between the Egyp- 
tian painting aiul ikithic glaas-^nllng. The Egyptians covered 
their wallii with hbtorical paintings: our forefathers covered their 
walls and windows with biblical ]>Hintingi. One ws« a catoptric, 
the other a rfioplric wayof duiiqc tht* siuun thing. The tiuthic way 
was the brigbtrr snd mure abining. but the ollivrwaa far better, aa 
moreljMliug and as giving the nurkmHn Ihe wide ipremlof agreet 
unbroken wall, lu tliree hundred year* movt uf Uio fU».|i«intiu|r 
baa been broken; in three thousand years the Egyptian works nra 
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M bri)El)t Slid frmli ai Mb«ii Itha,inMM or SeaoitrU atuod bf to aee 
them done. 

PalotinK with ua ii an art standing and worhinfr alone, — not 
lutder tlifl u« of the builder, u witk mt T-fyflinm : but tbcn our 
paiiillny in on)}- an illiiitnitivcr art, alirayi vantiiiir ibe vritten 
Douk fur ttH iii»piratl(ia and Mplaoatiikn. In Efcypt tliere wu no 
boiik ti> luiik t«, anil tbo pointi-f bid to »liow all that the bwuk and 
caitvad nuv do tiiifi^tbtir. 

Mr. Fn-fcuKun tAkre a var-painting as more ncatlf like tboae of 
the HcyptUnii, and be tmys if the nnmn af all tke jwlniin^ of 
Napolvon'a balllea at \Vra>ill«t> wcn^ clianged, do kistwrical eoiifu- 
^B would NriaCi unli-M n triHiriK inrvrrrctass aa to tho drane* or 
flags of tbe enemy ; but wben tli«B« Uiinxs are forirwtten, any one 
^aiulinif, irith tli<! dreas and likCDCsa of Napoleon, will do for auy 
ti^bt of the fomc lime. Tbey all, aa be »y», comivt of a brilliant 
•taff in the furvttruund, :u nhich we koow from bistorr «hoi« th< 
loader, — but williuiit tbe hiatory any on» wOiJd do aa wall. B*- 

fond that tbe re are certaiu bodiea of men and gvnt, aome going 
itrward, Horne fallinzbflflc, but all in confiititm and «moke; who 
WW the winner* ann vhirb »ide is lociniTt i* learce ever (otd ; for 
the talc we are **nt Ita^k to the book,— and when we are told 
tliia is the fifEht of Jtn^ or Wnip^tn, and wr kmiw all it< fea- 
ture* from bi*tary, we find tutnte vf tliem in the imintintti' ; but 
thcf do nut even es|ibiin the test, — tbev are nnty idle illustrntiom, 
dspvodiDg for thi-ir worth on that of tJnia arliHt who {Minted them. 

It wan otherwiM- with th« Egyptiao. lie »»■ to d» what the 
book of lb« wiitcr, the plan of the engiaeer, >iid tbe liruob of the 
painter now do. Tlie i^y|ttian pninter waa ti> |cive tbe wfaule talo 
of the war. At Thebe«, wc buve (irHt the muster, tb«n tbe mareh, 
getting rr«dy for ihu light. >iid the lifibt itaelf. Tl»er« we iteetlie 
nicht of the kinjf, who, od in the lUiid. bcnnt the hriint of the fiay, 
and borne in hi« clMu-iol fur lievoml hit fellow*, iloaln denlh nroiiiMl 
from bia anerring bow. The t'ear uf the enemy; the dyin^; and the 
dead; the vroun&d men and homei^ wrilhinur in pain; the hnntleM 
stand; the woe of the old men niid wnnii'n, u'hu line the xruli* »f 
the town and watch the fifrht,~iill the tlioiivind incideiitj of the 
war are, uyi our writer, painted on the wiilU; mid of l^tMior 'juoo 
men drawn in thme great uaintlnit«, eadi ban hiii abare iu the li{{til, 
and adds to the effect of the whule. 

Tbe ditht ia followed by the mininhment of the priminOTv; the 
ahnring of the opoil; the return lioTiie; the Iritininh and tbe oVtt- 
irtfT til the K^da; and the after eniuloyment of trie hero, who has 
oonie back from bin conquests to enjoy nnst and improve hiti father- 
land. 

So, too. In their other paintinga there Is the aame cleameoa and 
fulnevs of detail. 

The K|{)-)itiaii painter, who hatl tbia taak before htm. bad no 
knowledge of {ierii]ieclite or of light and ahade. Tbo culoura were 
laid aa i|uite flni, Hiid likewiae unmixed. It wai m-rhiuiK owin^ to 
theae want* tbul the fnce U alwaya tbown in prol^fe, and there nei- 
ther wai nor could be artiitlic grouping. It wiix thirrrfore iieedfnl 
to rrsoTt to con i- 1- nt ion nli ties, which are ho dtil-nnterul In tlm mo- 
dern critii:. Tbe hint; is always drawn Lifijer ihan tiioae by whom 
he is followed, nnd as much greater tbiiii bis rnemicis whom he 
trcadit under bin feet. Tbe aoveral porta of the (iKht are «buwn 
in Iiri«H, one above the other; and the men vary in bulk — not 
according to their diatance, but their importance, f^'ith all this 
there in iki confusion, and tbe tale gon on dirtinctly, which la the 
great end tbe painter kept ia si^bt. Tbe Egv'jitian workman or 
buabandman would fully uiidcr>(«iid the whole of tliio ; tbe mure 
learned would have tbe further help of the hi^roglvphica. 

Tbe copies of Egyptinn ir'iinlinfo at tbe Brititth Mu«euin are, <*c 
are mre, much better uiMentood IhMo moat of tbe norbit there, 
and it ia niuth to be wished that there were more of them. In- 
deed, tbe I-'ppti J^yptian Hoom is alwaya foil of workinff-meu, 
thnlr wivM and chiloren, who aeem to have a greater liking for it 
Uian for the Klf^in Hooo). 

Tbe bieroglvphiea Riled np what in our itaintingB would be ehy 
or backgruunJ. Had alphabeti« writinff been imt in, the effect 
would be bad ; though where, lu on nii Etritwiiti or tireeh work, 
a name only in written over the head, there ts nu harm, — hut were 
the whole mi filled up, it wuuld he out of keeping. The hirro- 
glypUcs were themueheJi puiiited ■h.'ipi^)! of bejuts und tbin(pt; 
Hiid though not the same as thoKe in tbe pninlingv, Ktlll they were 
like them, and ure in good keeping'— in dne<l, thoy give a i^rUiiij; 
effect to the whole dmien. 

Copies id uur huuki. cannot teach ua what theM works are, while 
IIm rfiiiies in the UritiNh .MiiMiim nro only hit* of a ifnnl whule, 
and till Ihey sreaev^n on their own wnlU they nuinot be telt. There 
we see iNuiitinga hundreds of feet In length, and from forty to xixty 
fret tiigh. In Tbebca alone, they cover acveral thonannd square 



yarda, giving the whole history of one of the grwtest dynaatla il 
tl>4> earth. 

The fifth «e<tion brinfus us to Kgypt onder th» Grepkji and 
RiimanH. After the eighteenth dynasty K^fpi seeraa to have ben 
f^ently we.ikened, tliouffh wherefore ia not (mown, and she Ntb 
under the yoke of Kthiopinn^, KendHnfl. (treeka, and Knmana 
Under tbe two Utter, K^ypt was wealthier, but Die life of the arta 
had fled with freedom, and we no longer acknowledge the gnU 
mind of the kingn of old. 

Of tite later time ne have, however, many prent buildinniaa 
the temples at Kdfou. Dendera, Kalabidie. nnd lliilie.— but is lasrr 
taste. Thm painting and csrvinir are wurie thun those nf theuliJcu 
time, tliougn more carefully miiahed: these are the work* •( 
slaves, tbe tdd ones thoae of freemen. W1»al i» nu)rt roiiisrd ar* 
Uiegrenl bitlorical pninlinir*, which are m> itrikinif a featuiv ef 
ths Thebau time. The E|:yntians hnd indeed no history to baiid 
down, and they rjirrd little fiir tlit^ deed* of the brave days of sU. 
What pointings we bav* are mere reeorda of the pietj of kingt. 
and their frde gifts to priii^te. Mr. Perguneon thinki tbnt abika- 
betic wrilinjT had acrne ibnre in brin^iitg abunl this fallit^ of, ht 
the learned now looked to the biKik of the writer to rhronirlepam- 
tiig events, ruther tban to the chisel of the carver. They had 
learned to believe, ns he snys, that tbe ahelvca of tbe Alexaiidriao 
library were a mure fiUing depository than (be walls of tbe tem- 
plen. 

The Second Chapter britig* as to Weiitern Asia. This givt« the 
most intcrcstiop held for spCeuMioo, but unUckily we hA«e ver* 
licsnty mnterinl*. C'f the race* who were in ll'Mtem Asii^ Mvtru 
ore known to uh. First, we have tbe great Semitic or Synan IWI, 
which aeemN te hnv* Bcttli^l on tbebanksof the Euphrates nasariy 
as the t^-ptinnH on the Nile. Of this mce the AtnIis ntid Jew* 
■re tbe living representative*. Next, we have tbe Ind't-Kurofna 
rac^ wliich may here be cnlleil tbe Japhetic, and to which we 
helnag. I'his aeem* to have come in later than the S-mitic nicr. 
and til have nvereome it. It mnde itsidf mauler of tbe valley of 
the CanffiM- of Mesupotnmia under the I'craians, and it epreiri 
tbmugfa Western Atiiu into Kurope. 

Kesidee these two, between thdtti, iiiid perhaps bcfnre them. Mr. 
FergutMnn hold* thut there ua* one other dititinct and powsrfal 
rai:e. This Kiigi^estion hiks n very importunt hearing on cavly his* 
tnry. Mr. FerKuiuiiii idenliliiii with il the Pelai^cinna and ih» 
KtruRcrans, and .Mr. Hyde (.'larke (in the ''Popular .Wlut') tht 
llierians. As no eiinnecled view hiiK yet been shown of (bin tneory 
of the Ibero- PeU»iric r.ice, it may be inierestlng to mtir readert to 
go into it iDure ftilty than Mr, Ferensson bus doii» : and the matt 
s^^ HJ" he has not ex'leniled it further into Western Eunipe tbant* 
the Etruftcanii. It i« one of the uuixt important urchrologica] nik 
jefi« open for inquiry, as it Is the newest. 

Thb race ia thought to be tbe (anic aa, or akin to, the great 
races now found in Varlbcrn Aiiu and Nnrth-Westrrn Kurupe. 
Mr. PrrguiiKciri hii« hinted hi'' belief of tbi> (p. 2ilt); and Intterlr 
il in staled that the Kiinkfirdiatt ImiKuage hsa been id«nli£cd witn 
that of the Pins. 

In this mre are included the PelnH^inuK, tbe Etrasoutf, and tbt 
Iberians or Euakaldunes, nil of whom, for want of kranning where 
to put them, or ou tlie Kroi]nd of tbeii being mixed with tbe lodo- 
Europenn ruce, have been hitherto put down tm Indo-Kumtican* ; 
and, iudeeil, as one mbdivUion oi that race bfiB bcv" called Ibe 
I»do-(tennnnir, so the other has been cAlled the Celli>- PeUsgic 
Tlii» murt now he cnlled the Celto- Hellenic. Tbe removal of tb» 
three fnnii)!e« just named will ^et rid of a great cjiuneof obscurity 
in tbe poltco-clltnolegy, philology, biplory, nnd arcbaH>logy of the 
Indo-turopennH. 

Nrihiihr and U'illism Van MumhnMl did much for determining 
the relBtion* of the Ibrriixu or Kui.kalduue family, and Mr. Fer- 
gusBon hsd rendered greiit service by fepnrsting the IVlasgiana 
and KtnK^enni^ from the Indn-ICuropeanf ; hut by connecting Ibv 
three families on the other theorv, we ubinin tbe very important 
element of a livinp language and living; people — ro«»t valuable !■ 
Nueli tiifluiries, nnd likely to be of more it«e thnn the applleatioB 
of the j'optie in Kgyptinn arehienlogy. If these view& »s to tbs 
connection between t)ie tiuHkHldune!< nnd tlii? Fins be iMirne oat, 
they will very much modify the aboriginal history of the fiur^ 
peun eountrioH. 

.Mr. FerguB!)on thinka the Pbenieiana were prolmtdy a branehdf 
this great race ; and liB distinctly state*, that either under ifet 
nanieof Phenidana, or in their own name, this race had settle 
nienta in France, Spain, and very likely even in Itritain. Thn 
llieriatis comply with these ctiiiditioDs; and 3lr. Clarke auggnH 
tbnt the PhenicisDH never traded to Britain at all, oi if tbey Hi 
only followed the Iberians. 
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n»!a TberD'PelMinii nte i* trndoubl^dlr parfier in Wcrtcm A«l» 
IBil Europe than the Indn-Kuropcno — CM-licr, Ihtrrrforr, th«u tlis 
Peiltc or Blnvimiso rajiiilies of the Lutt^r. Air. FerKUsaon con- 
idcra thai their mon'imcnte nre dispersed nrer the grcntcr part of 
Bna Kid Eurojic Mr. Clitrki.-, ton, mgKf'Hn that the M-oJlcd 
Dnildic munumeiits Kuund Tuirers, auti Nurhnit? tikcwJH beloug 
it them. Mr. Ferguivon cnll* tbcni a tumiiliiii-rni«iii|i |)t:o|ile ; fvr 
•IwreTer ther were they raimnl rountl barroirs i^ver tlie widi«« of 
their dfad, ii)i«ther iu Iht rtcpjica of t^thia, in IhMC UUuula, or 
Vutsidc the walU of the toirnv m Italy «r Grcvc(>. 

Sir. FerKUMun doulte whether thehirtwry of ihia r*c« "ill evor 

gratyfA with thtf uantt ctrrHiitru nnil liiKtinrlrK-JUi >« that o( 

ypt ; hut we see no (p-oundjt for thin, and iu truth, it has atrendy 

it« Cr^at way. Wt mu^t nnt look in a (creHl r»re mich n« this, 

ij mort than'inthc Indo-Eiiroitenu, to Rnd nil the f»miliea In 

MnA def^M of advanceni«al ; we miiat look out for th« iiroUt. 

~~ of ths EnffliAhman nnd the C«lt ; w« mny find llium in the 

ewiaand Scrito-Fenni. 

Our writpr enyi» truly, that thp study of th« antii|<i:lie« iif 

'Mttfm Aiiin — hit tni)rhl hnv^ xalii of thiit r:uM^— in more need- 

t4> enable tis to uiiilervUtiil the lutclent liixtory of <>rirv<'e 

id KvniL' than ihnt of Kj.'>'P* p'" l* i fi"" though K^pt niay l>e 

lied the teacher of (Jrt-rcr, uliu wan imt Iut only teacher ; her'* 

aa, inde«d, the gr«at tturebouae to which olden Kumpe traded 

knoirledge, hut Axia waa th« m-nther from whom ber people 

-—in wboi*e lati ibey wtfre nura«d ; and it wa* ever after the 

iohm towards which her redundant population rettirnrd wlien 

i fur room in Iheir urw laiiil; am] though inui'h of her 

'Oing' and of her manuerH oere no diiubt brought Itodi Egypt, 

I her affectiuna wrre rentrcd in the Bast. 

Mr. KerKUoMin MJifgrxlJi Ihnt the Pelaaglaiia left Aai^k Minor in 
la^iirnce of the retirement of the Egyptians and ndrnnce of 
le Indo-Kuriipeaiw ; nod thai this wiw nhuut the year 8T00 of the 
Deciniul l^ra, or l.SOO rears before <!hrii>t. nearly at tin saiDotitnc 
that tbc <lcws, under Moaca, left Egypt. This led to a great iiiflus 
of PelaAgiaiM into Greeoe, whenre they were again driven by the 
Hellenic Indo-Kuropeana. Our writer thinks thnt the Pelaofgian* 
fnvailrtl in Greece from tlie «cttlemcnt of Argon, in the year 
TWO, i>. E., until the return vf the llerudidte, in 8l>(Ki t>. k. 

Tn« details of llicae Hpccidations we shall rcvie<* under the 
(rrervl aAclionii in which they nre treated. W« shall now go on 
«hercMr. Keri[us.44n haD left off, and that iauto the Iheriant. It 
WUene^tabiiahedby llumbcldt that they held the greater part of 
Italy, 8ipily, Sardinia, and Cor«iea ; and this given a remutn why a 
WWMttttrmeot ahoald be made (rom Lydia, and acenunta for the 
Irdiaas going so far. Most branchcii of thii mee wero fond of ahip* 
ng, — an rthmilugiuil peculiarity deserving of notice. 

The lbema« kept Iheir ground limgesl in Spain and the South 
tfltiul; and here we have their offtipring in the Eusknidiinee, 
HM^M«,or BisCHvaiu, who speak tb« KuiJcardtan, a li< ing llierimi 
luniige. 

Tw luiineti of rivprc thrnugbout Europe nnd >V'pclem Akih kIiciw 
t iwiuBnii (origin, and thin in Kumpe bim bren idiown to be often 
Mlip — and therefore it is awiunied that all tiie name* are (.'cllic ; 
h(t FliimW'Mt bnn identified some ** Eu*kardian ; and Mr. 
CWke au^eiiiH that this will bu fuund the cane more eitenaively 
V afurtherriiiniinntion is made 

As to Britain, it baa alway* appeared iinarcoiinlabic that the 
iVniciant aboutd lind out the tin there, and thut a direct trndc 
■ith the East shuiilil spriuK up ; biil if Ilritain hnd Iwen long ort- 
dtd l>y the Ibertana, a »e*i«riiig, enlrriirisiiiK, tind more cultivated 
)"ifit lh«n the Cdbs it was natural tliiil tin should be found out, 
Wwieil til ^pain, and thence, by I heriiin traders, tii tnrtliago— i>ec- 
^>D*to Lydia or I'benicia. 

!ilr, Cliirkf's thcor>- is, that the Iberians came into Britiiin and 
IrvUnd fn-ni lfa« wmtb, and the I'll)! from the uvrtli, auil tliNt 
tl«^ tiro briinches of the same race were o%'ercome by tbc Celts 
H they vete in North Onul nnd South Spain. In the time of 
Tuilu*, the Siluree in South U'>]e« were ktill to he rec«grntfled a* 
utrian«, iu aiitiie and look, if not in upeecb ; nnd the trHaition* of 
Ike U'elAli and ln«li point to &piini<h immigratianit, which on overy 

Cind we mny believe to bo Iberian, and nut Celtic. It in thia 
Ran eiemeut which udl noenunt for many of the pecwliaritieiB 
^ Ma pupulntion »f the muth of Ireland. It seems likely that 
%IlwriaiM of the North-WcMt lingenKl last in Armuriea, Curn- 
*il^ SouUi tVales, and South and WeA trclnnd, from wbidi there 
VlifWKl BocMk by sm to 8p«io and Gaaoony, 

(To i* tmaiimti.J 



BELL ROCK LrCHTnOUSE. 

8n» — Mr. Alan 9teven*i»n having printed and cireulnted a loMw] 
addreMcd by himself to me. dated the ««th of Decemher la«t, eom- 

i'liiiRing of a [nmgriph in my work upon the "Breakwnter ia 
'lymouth Swund." wherein I einim the merit of the defign and 
conelruction of the Bell Roek Lighthnnie foi the Ute Mr. Reunie. 
and asserting that the Bell Ito/'Ic Lighthouve wan nnt de«i£ued and 
hnilt bv the late Mr. Hennie, hut by bin ^Ir. Stevenson'w) father; 
in juatiee, therefore, to the l:ile Mr. Rcnnic, I feel bound to adhere 
to tbtt rtatenieiit above cumpljiiHci! uf, — nhicb Is confirmed by the 
following fnetit, taken fmm Mr. Robert Stevenwm'* work on the 
Bell Roek Lighthouse (1M4), and other ducutnenU in my poaaea- 
aion. I shall, therefore, fee! much obliged by your inaeiting tfcit 
letter in your valtuible jottrnul. 

On January 7, 1793 (sec Mr. Sleventon** book, p. 8.5), the law 
Sir Alexander Cochrane, then eommander-in-rhief on the Lelth 
Kt'ition, wrote a letter to the Com miud otter* of Xorthern Li^ht- 
Ivu»es, proposing that a lighthouse ahuuld he erected on the Cape 
or Iteli Roek, iltuated oa Ifce east eoaat of SxwtUml, about elc\ en 
miles from the akora, opnosila to Arbrnnth, and which bad been 



the eaiiim nf numerous dinatrous ahipH'reck«, whereby nuiny »nlu- 
able livea and much nroperty had been uirrilieeil. In lT4i (p. "" 
Mr. Stevenson say* tlml ho began tu eonsidor the subject 



.Nothing further, howerer, wna done (owsrds thU desirable nru- 

ieel until the year 17)19, when anothsr wrere ktonu an«ie, wbkh 
ssteil three diiys and wns the cause of many mehnrhoh- shiji- 
wntrki in tditt €|'tiarter. The «iibject was then takcii up by LBptmn 
Joseph ilrodie. of the Tinvy. .ind Mr. Jii«i-i'li Ctmper, iroii-foutulrr, 
of U'ith, wbii lugether Miidr tmo dwiigus torncart-imn lightbou»e, 
one supported upon four columns, and aootber upon a different 

{Inn, which they pr«)p"»<'d to erect at their own expense on the 
Idl Rock, nnd to reimburse themselves by o toll on tliippiuj;. 
Thev also at different times erected three beacuos (the lost iii 
IMISJ on the Hell Rwk. which were oucceaalvely cenivd awny. 
Mr. itobert Sleven^n iiays that he niMi made a design for a raat- 
iron lighthoiiso on colum'ti*, in 17»a, In the tummer of lt*Ol), he 
■nys (p. 1>1) that he liimled on the Bell Rook for thcfirit time, in 
mmpnuy with Air. Jimiex Ilshlanc, an nrihitecl, and on the S.ltd of 
Uecembcr. IftOO (p, IW). wrote a Report to tlm Commiawvnci* of 
Northern Lighth»u!>ei> when-in, after describing the b-calitv and 
rhnriu^teri^lia'B of the rock, he piuposcd two dcnignA for n Itgbt- 
houw, one of caat-irun on pillars and another of ktone: the former 
he catiniated nt U,^!}/., tho latter 48,(30/. Of tltcM designs b» 
remarks ea follows;— 

"In Ihc stone ^rsign 1 hscc relaliird nriily the laoic clerstion ta that of 
the BdiiyitDue lif;liihou»r, whicli ptcicnis Iom miiuocc, and pnwitva a 
greater bsia lh*n iirrbtpt soy oiI>»t figurs Ihsl cuuld liaic btvn lh«U{ltl Of. 
In ihii dtiign 1 hSTv alio (ollowivl M>. Smralan in the ute al oak lr«aails, 
la kfcp the iioaM in ibfir p1i4ea wblle the wnik H m propcn: but lu«e 
ilifffrtd in ihc moJe uC diniinithinf (he lolfdar walb at tbe huikling run in 
htigbt. Iniiead. ilin. of &][. Smeaion'i pl«n of doieiailitiit llie ttonri liid 
eonncrllnt Idc floors, tnrinua allirr aiodn arc reioited lu iat elTntlsx thiv 

fiurpotc prrpcndlcuUrlr, ai Wfll t,\ Inlrrally, wilb Ihc view of iolrD^udni 
ir^r Biaiciials, and kccjiinjt the itonn in a more enlii* slalc. Oot oC 
IbrM U by an itao bal, which is inwited into tlic juinta ol Ihs low«r MiunM, 
wfalls ihf void or Djiper course* ar« to ha indaated or lei periMndieulafly lata 
one anoth«r." 

He Biji Ibal Mr. Rennie at bis request esAmined the models, 
and preferred tbo stone design. 

In IS03, the Nirttliern Liifhthoiise CommiseivRcrs applied lo 
parliament for an Act in ennbli^ them to burrow 3(l,0WW. for the 
purpose nf making a lighthdune on the Bell Rock. Tbc bill paascd- 
the Houw of (.'imiinon;, hut was thrown out in the Lords by th* 
opniisilion of the city uf London (ii. iti\, 

Air. Telford wait applied (o for fak opinion (p, n), but after the 
hill nua thrown out he was not consulted ag*in ; neither due* it 
appear that he made any design or lte|wrt, nithougb no doubt hp 
gave mutih Tuluable adi ire. Considerable doubts rtill existed it» 
the roindM of itiojiy (p. 9.S), as ta tlio pro^lienbilitv of the under- 
taking. The lute Mr. Iteunie wa» applied t« by ih* Commiwiion- 
er* iu the year |rtH4. nnd viaited the ruck on August IMh of the 
•ame year, in company with -Mr. Robert Steven«<»n and Mr. Hamil- 
ton, one of the Com miss ion era, and on the ^lOlh Ilt'cember follow- 
ing made a long Report to the ('nmini<Kion»r« (p. 4t7 ), embracing' 
the whole >^nhjeet. nnd after commenting nt length upon the varl- 
ous deuign* suhmitled to bim, decided upon ivcom mending a stone 
lighthouse, and observes, that n* to tbo praMieAbility of erecting 
eneh a work on the Boll Ruck, "1 think no doubt ean he enter- 
tained, with auch examples before uaas tbeTounde Cordooan bu4 
the Eddyitone, before mentioned." 
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In xlludlng to Mr. St«T«iiM>ii'B deugn, Ur, Reniue praceeili In 
hit Roport iM fulli^ws:^ 

"II* bM made a model for • itme lighthooM nurif reMiubUoi thil of 
Uw Etldyiumc, f« wblcti ba hu propoied luioiu inienioiu meiliodi of oon- 
ftractlni Uii work br waj of (BinliuibR the opcratiotu. I own, howeTcr. 
kflvr coa»iderlng thcM in titc futlcM mftnncr ] h«Te bctn able, ud comptriJiff 
tlKm wilh ifac conitfuctioB of Mi> SucbIqu'i — I mean in (he bdildiog — and 
al«Q that ther« ar« imdout'icH proof* of the KUhililf of ilie Eddjitont. 1 am 
laelin«d to girt it ibe prcftr^nn. No daubl. aooio mMbodi rlifTrrcnl froto 
1M Kddj*Uiri« will Ttquirc to be put in praeilN for tli« toiDdiiian ; but iit 
geiteral conilruoiion. in m; opiaion, itndeti It u (tcotig la can well be con- 

CbtBiI." 

He (Mr. Riinnio} tberefi>ro gowt on to reeflmmpnd thiit the total 
kd^t ahould not ti« iom tliaii H) to HJ feet frvm thii lumu^ment oa 
tbu TiKk t" the t>iilci>n}-, and the hvi^t tu tlie to» of the cupoU 
above 100 f«et ; llm solid part of the lighttioiiM tobe 60 fd>t IiIkIi- 
He tlien recommendH thnt reflerton Rhonid be uwd fur the lignt- 
bDi)M.>i)d th« quiMtion an to whether they kIiouM tctoIvc or not 
thonla bft left open for further cooilderation. He tuiyi. (.Tent care 
wil\ b» neceuary in rhooiing tbc lime, »i<t recainnicnds Dundee 
granite utoiie fur the exterior; and cctuuxtM the cott at 42,000/. 

Fortified bj". nnd in n grent mOMnre depending (i|>on, Mr. Ren- 
nie'a oiiioion, in April l^nt), the Northern Lighthouse Cdminiwiun- 
tn B[inlied to jiiirliiiment for nn Act to eiinlile thein to Itorrow 
85,0001, in order to eri'i-l ft lifrhtlioiiw u|ion the Bell Rock, Mr. 
Stevenson and Mr. Kennie were ejEamlnM before the ctnnmittee of 
iieriiunent, mn to the ttmt and genera liiraL-tiaibiU I >* of the work, 
but no deaiirn was decided upon. Tne bill received tlio niyal 
Mwent on the ICth July foUowing (HWS). 

On the Srd of December of the nme Tear, e meelinp wm held 
by tho ('oiBtniBsioner« of Northern LigbthouMW in Edinburgh, at 
which Air. Reniiic attcitded (hut it doe* not ajipew that Sir. Ste- 
veaun was there), when the following reaolution wng paued: — 

NOBTHIB.V lilOHTS. 

Ektraei Jivm m ^fmti^t ^ a ifntrnf vf titt Cvmmitrto-trt ^ Ikt Ifiti'Uiim 

lifluhMMtM JktU at idMurfh, Srd Dre*mttr, 1604, 
PreMol— 

The Lord I'/oioit of Bdiahnrgh ) 
Tbaiuii Hvndenon. Eaq., lat Biilieof Edinbnrgh; 
Williiiu lUe. Su{., SheiilT' Depict r of Orkney: 
Robcri llimiltoD. Biq,^ SbcniT Itrpuly of Lanark i 
D. NfoneypcnDj, F.iq., $h'^T)ff■DcpUlf of FlfOi 
Jamu Clark. Etq., SherUT-DcpuIr of Edinbutgh. 
John Rcnnle, Eio-, Civil Engineer. 
*' Thi« ra««tins haviojj ba«n catUd (or l)i« upceial purpote of taking the 
pretimlnirT M*p» (or carryirg ialo effuci <hi> prrwnr tmInI in tbn Commtt- 
liuneii i>y act of parllkiiiFiii, fui «re^liiig a tlglilhoiito on the Ciipr nr ISH] 
llufk ; anil ilirTcrtnt Rei)0T'U on Itic iu)ij>;<;I. and parliculaity on the kind of 
buitdiJig lo be adopied, haTlng been duly cuutidered, and ilx, Itcoi^a batbg 
TtrlMlly delivered tiia opiDion on the iiibject — 

'HoiOlvcd unaoimoutly, *Tli>ttliobiiildin); to be erededfor thepiirpotn of 
I llghthouie on the Itell or Capo Kocb tb&ll be of ttone, and that the tnins 
thai! be erect«il under Ihe drnelimu oC John R«nn>e. Eti;.. civil cnKlnoer, 
wbonn thty lirfrliy ajijioiin eliii^ ttfiiiMtr for cmiilucting iJte wark.' 

"Mr. Hirnitir liaving-dited to Ihn loettingin scncral lrrm> hiiupiniunatlo 
the ionn of ihc iDuiidln;;, aitd Iho particular wl uf mitcriali lo he u«ed. dec. 
h* vaa requeued to fatDltbtlic CaDimltiioncri nith pluii, aad as to tbe hiad 
of alone. A> li« «(* aljoul to proceed l« Portli, he wai requested to liiit 
lb« Dundee r|uarr;, and alto to tntpeet Iho Aherd#M gjTanile, and report 
upon the aabjecU Mr. Stevenioo wai aulboituid to ]itocecd nlnng nith Mr. 
Keiitiie. and eudearoui lo procuie a ytrd, and Ihe niKetinrr iccnmmndMian, 
at Arbroath." £rlr<3c(eii iy C. Vuiungluiat, fAq. 

Bf the above remliition, Mr. Itcnnle wa« ro(|iieat«il to prtpnrc n 
dciiign for a stone lighthouse, and was nupointcd chief un^iiecr to 
carry it into effc^cl, and to cKJunioc the L'tiiidcc uiid Aberdeen <\\iM- 
rie*, and re{iot-t Iua oplniou. Mr. Stevensou wua nuttiuritod to nc- 
eompAoy Mr. It^nnie, nndtvodoHvour to procure a ynrd ut Arbronth 
for tlie worki*. Ori the iflSlh Ueoember followiuK, Mr, llennie re- 
tamed, Ai)d attended annther meeting of the llonrd at Edinhur|;h, 
and presented a Report ci(;nod by hiineelf nnd Mr. Stevenson (we 
p. \W), describing the di^eront kinds of stone, and the vRrinua 
machinery, tooln, and iinptcTnente, and other preliminary operations 
trhieh were necessary preWoun to commencing tho work. At the 
meeting, Mr. Kennie' proposed that -Mr. Stevt>nHon should be aji' 
poiateu aHittant-engineer, to vxeeiite the work under liis miperiu- 
lendujoe^ and the fcdlowing nwolutioo was passed : — 

Nourifan)< I.iciit*. 
Kxtnetfiom a Mhtul* «/ a Mt*tinf uf tKt C/Mitviuivifrt tff lla fi'trthtm 

lifhlAoHttt ieU at Edmbwgh, lUh DtttmUr. IM6. 
Prcteot^ 

The I.onl PniTOit of KdlnhurKb; 

Tboniki UcndenoTij Btq., Iii Bailie of Bdinbnrgh ; 



Robert IlamiHon, Ba^iSbarUT-Dsmtyef Laaarkt 
Bdwud MeComuck, Kii).. ShertAT-IVpetf of Ayr; 
Jsinea Cluk. Ek|., SherilT-Depuif of Kdia)>iU|b. 
Jobn Renmc, Esq., Civil En|inccr. 

"Tileiir*. Rennie and Sttvenaon having In ibe tenoa of (he last 
procctded to Dundee and Aberdeea, and eiaDinei) tbe dilTeieiit qtanfag 
Ibey presented a joint Report in the following terait:-> 

filers fallow* the Keporl and ibe iirioui orders made tbereoe.] 

"Mr. Reanie propoted to the mrrting thai Ur. Sieeenwn ihnutd b« ip? 
pointed ouiiliuit-tifiMtr, (6 eMCwTe /A« inorl uiufer M» mifi*ri»lndnit, 
and menlioned to ihe (JoiuiuiHiiitien that Ibe moda of rMonipeiitinf bin 
for hit trouble and the mk sitodinK the boslnesi, wUch wai cuitomat; la 
•iiuilar undettaklngt, and wtiai he knew wonld be tnoat agreeable lo lbs 
Board of Treaiory, wosld be lo allow him a certain per ccotage b|mb • 
linuted lum of txpoodllurc, With inch a turn at the coocluiion of lbs wwfc 
as they nay chooM to fii ; and the CotnmiHioneri agree a* to Ibe sppeitl- 
nent of Mr. St«<eni«n (a ir atiitlAnt-mginetr tmil*r Mr. JUnmit, but (hef 
delay taking Into coniliterstioa thn recoin|iei»e to he aiade to hire. Unb ai 
to Ibe aiaonni atid the naaoet of doing It. until next inettlng." 

Ettnteltd tg C, Onmi^tum, tltf, 

from tho atioi-e it trill be seen thnt the Conmilauoiien agreed U 
the amiointmenl of Mr. 9l«ven>«ii tu be aiaWonf-en^niMr tindff 
.Mr. iteaiiie; and Mr. Stevenum mnde n Report pievloua to tUf 
— rit. the 19th November. I80S. pointing out what he coniideml 
necessary for rommencing the work. 

From whnt Las been stated above, It appeiirt that erer si&ee tk« 
IJth Angust, IttiU, Mr. Rennle was, tn fiict, the chief iiroreauooal 
Autboiity upon which the Cominia^iiiiierH coiitidtKl for llie erecilua 
of the lletl Rack Liglithouie; uiid as >uuu lu the Act tiuKud, thn 
appointed him ehief engintrr, leaving the uliule subject la bu 
hnudit. It diKts not appenr from Mr. ::iteven«ua's biwk that hence 
fofirnrd he (>[r. SlevcnKuii) iimdc separate Reporto to the C^si- 
missioners during the conntruction uf the ligblhuUBe; but Mr. 
lUniiiiu iu«pevted the works, and reported hi> npinion upon triry 
detail lo the (.'Dniiiiii.s.iuiierw. On tlio Sfltli October, IHor, Mr. 
Ronnie made a Report dcKcrihitig lii.t rioit to the works of tbc 
lighUiouHB (p. 4C3), the iirogre^ of the wurks on the rock, tbe 
proper mode uf ouiistnicllng ihc workshops, the slate uf the ijua» 
ries, the mtIvuIs of stone, tlic means tu he takva for ensuring a 
better supply, the veeeels required for the accoinmodatioii of tbe 
works, thut the cofferdam (reoominendcil by Mr. Stevenson) was 
not necessary, tho cement, the tools — in fact, coiicernisg w the 
detaiis required. With re(;ard to the lighthouae be says — 

" 1 tulimiited a plan fm your ::uiui<li-raiiriit in February last : acvorMaf is 
iJiti plan Iht uvrti are priietftttng ; plan* of r>iM caurs* o( atons litTS BsM 
made; Ihe whole » ituTctnilcd, lint tnnicnhai differcni ffom the taods pv> 
iu«d at tbe Eddytlaoc,— ibcy arc lt*t in length do ibcouitidc, butdatpsila 
tlic direction of lb« tadiui of tbe lifiliiliaiiBR, which will render Iba iii«e- 
Itiie on the whoU itionger than ths bdilfttone pUn. The sateniion of Iba 
bate ef Ihe building it alio much greater, and the base It CMndereJ/y d^f- 
/ermt; by tbu RirBna, nut onlf will tbe iiiipuUe of the warei be less, bat 
lljvir action nn llie ptrl ol Ibe lock ailjuiniti; llie foundation will be nuKk 
riiier. Tht rock iii snftrr than Ibnl un iiliic:li ihc Kddyitone b built, but h 
is baider ilian I imtfined wlien lait tbtre. Un the nbolc, I feel conUcel 
lliat Ihc work will bv brought lo a *uccc>&fol tcimioaUoo wlthia a tttaM- 
able period." 

On the Ittli December, ISOfi, Mr. Rcnnic made another Report 
of Ilia having ugnin visited tiie ruck, in wliicli ho dcscrllHM the ~ 
gresa mnde, together wilh rcmiirk« upon everything connected 
it, nnd puinbtout whnt i* nccctiMiry lor the future. 

On the Snd October, ItlVD, after havitig i^fiun visited the work, 
Mr. lU-nnic made auotber Report, in a siiiulnrly detuJed manner 
to the former ones, and in alluding to the const ruction of the utM 
piirt of tliO tower, thus ptoceodti, — 

" The loanaet at dovcluliug tbe lulid part of the tower ii neatly ibe sania 
a* thil of ttie £dd;*ioac, and ihii plsn will Ik followed to tho top of the 
tlsircue, I have, lionevr, to reeaitituend a mode lamewhat di^crent foi 
(be hollow part of the aurrotlndlng wall), whifb ibanld be dovetailed in a 
manner I h«ve alrt'Jj/ drawn oal. Tbe ilone (lunri in the EddyUons WMV 
formed by an arch In thn form of a dome iptingitJK frnm Ihe iuiroandli| 
walla, Id strengthen wblcb chain.hari were laid into the wait, t ' 
Lhat tbeae ihaiild be done willi large itonei radtalr^ frtim a a 
in the tDiddlP, to nbich the iriletiur ead> arc lo be duictaiU'd a* well 
riitiatcd joint*, and then eormccletl to the lurrniinding willi bj inraa* of a 
circular do«ell ; by thii meana the lateral pri^iture frutn llu walli will he 
removed, and the whole will be coaoecled si one muit. and no cbain'bari 
' will bo wanted except uader llie cornice i—ibui tbe whole will be Ukl 
ioUd block of alone sxcaisted for Ihe rctiittnce of the lisht-ksepera." 

Mr. Rriinie continued to give Ids direelionK, make repo 
earried on variooB correepondence upon the subject with the 
missioners, Mr. SleTeneon, and otliora connectod with the 
until tbe ftnal completion of tbu lighthouse, llth October, I 
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kad tfterwarAa until the breakins up of the working r«tiiMi<thinrnt 
and «alF of the stores nt Arhni*lii. (See Mr. St«vi>D»iiii'!i letter or 
Stb JuJ}', Itlll, uiil Mr. RrnnicV nnsircT on th« I jth fultowing.) 

FrtMn thf nborv Ktatement of facts the following foncluslani 

WJ, I think, be fairl)- drxwa: — Fint. thiit Sir A]a>Hti<lt>r Ciirli- 

^M the first who BusgeAteil the Idea of erecting n li|;hthouM 

»on th« Bell Rock. Ar«ondl}-. th/it Caiitam Brodi« »nd Mr. 

CatijHrr, wrrc the first who t»ok ii|> lht> miliject pnKtkaUo, by 

•rectinK n bmron anil prcpurin^ b model for k cut-Iron fight- 

hanse. Thinlly. thkt Mr. Rnbert ^ownpion corninenccit hi» iuve** 

li|[Mioii in ITlit, nod in ISOO mnile twu inodela, one for a csaU 

Irnii. knd naotber for « «tonp liirhthuuite. upon tJiu principle of the 

" ' "^ttine. Fourthly, in ISiKi, when the CominiMlotiers of the 

LishUuKWca took this subject up seriwMljr, uiil went to 

it for A bill to emlile them to borrow taantj for tht- pur> 

■, they rvelinrtLtwciifhl of the reitiKmHlhilhr and trust repowid 

tbetii, nnturallj' dett^rmlncd to consult nn older »nil more cjtpo- 

' snginmr thnn Mr. Sti-i-«nwu then wh^ Mr. Telford wna 

^j Gon«ull«d, bgt it doea not i^mnr that ho either made 

or Report on thi* i<ilijr<vt, nIthoiiKR nv duubt he rsvc much 

e ftdvleo. After, however, tbe rejection of the bill in 

Mr. Telford wa* not ajpvin con<.llltl^d. Fifthly, in IfiOJ, 

Irfo Iho Commioui oners determined ft|i«in to •pply to (Mrllament 

<r an Act to make k lightbooM on the Hell KnrJt, thoy eAnralt*d 

19 tat« Mr. Kennie;, and cuhmttted Mr. Steve nion'« deaigm, a* 

■ell oi ilio viirimu other docunenta which hsd been prepared for 

t ohjetl. Mr. Rennta wcnrdinsly penmnally ioiperted the 

1 Roek^ and nude s detailed and elaborate Report upon the 

'vbole aubject. wherein, antongst other mattera, he amI not approve 

of Mr. Stevenson'* denigua, u» Htated In the foreffoing pari 

oT thia tetter. Mr. Rennle then continued In the eraplojunent of 

the Comniltslonero, milt iiltendflil niid gavo eriilenee u|um thu hill 

its pmicrGM through parliament la 1W6; and &■ soonaB]irao> 

able after tbe pataing of the Ull, a mwtiag was hebl by the 

CsoiDuaaioneTa on the 3rd of December, ISOO, at which he au 

landed, and was amminted cUtfmalmrT to carr>- it into effect; 

■1 on the SOlh of the tatnv moatli. another ntertlnx wa« held. 

wbm Mr. Reniiie recanunended that Mr. Robert StcvenKin thouM 

In appointed lutinant mglnetr, to act unJtr kU (Str. IlmnU'tJ 

\a; and Mr. Robert Stcvrnvon vn* appoiuted a*tvtlant m- 

smdlrr Mr. Rmmte aeatrdb^lg. That iubaequently to that 

until the oompletion oT the liiihihouiw and tho liriiil 

wiadiiig-up of the eirtuhlishRifnt. Mr. Ilf-ni]ri.t continued to have 

KnUre roBponsibUIly, sutiertnlendence, management, and di- 

oT tbe whole woncs: no fiirniolied ii dcxi^ and worked out 

■Ua, which were completed umW liim — in fact, nothlnft wua 

tmt without previouflly beitw rabmitted to, and rcceivinfc bu np- 

fiaval; that he repeatedly visited the work* and made hii Reporta 

tfttiie Cotnmiaaionon* durin^r the pr<>|pv*t until tlie Rnal oorople* 

Una, aa will be seen in the Appendix to Mr. Stevcnmrn's book, 

rtr with the other dueurnent« in my poaaemon. The deAi^n 
ha* aetualiy bvi>n CArriod into eBect undorwent rerl«iii ul- 
taalinniL differing aomawhat from that furalabed by Mr. Rennie, 
ol idilcti geneniuy happened during the pragreas of tbe work: 
Ihaa were eUetf y oonAnod to raining the towor a little higher, and 
Anlii(f the mouldings round the top of the tower and lantern, 
ttws Blteratlona, however, were done under hi* direclion. The 
DgbtfaiiuM as erccted,it will beot)aerred,diffenmaterially from that 
Fipnsed by Mr. Stcvanson, which waa not approved of hv Mr. 
Huiii: the base It much wider and difltrvnt in foini, in order to 
OBunUli the action of the ware* upon It, and to nrovent them 
BBB nndermlninft tlie linvi*; the tower i* aim much higher; the 
MneiL narrower on the oulnide, are larger townrds Uie centre of 
^building than that of the Kddyslone, hy which they are ren- 
wnd atranger; and the floois are diirerent, tlie preaiure being 
>aidered renirul instend of Interat. aa eiplalned In the nhovo 
JJlrtct from .Mr Rennle'i Report; — in f»rt. in the aUiTc particu- 
jja tbe Bell Itock Lighthouse ilitTerM fruni the Eddyatone, but 
J(r. Reiuiie used alwnyn to «ny th:)t ho fuUowcd the track of 
^■ettoabihU fine esample of the B<ldyitoDe,raakin|coaly auch 
verBtioUH na the different circumrtanccs required, tn adwt It for 
^ tituation. Mr. Alan Steventmn cliiinm for bin father thv 
•oh of the imfirovcmcnt in tbe fioora of the Hell llodi Ligbt- 
■Mie, tuu\ ni»kinB tho prcnanro vertical inittsid of lutcral, its in 
Va RidyKlanc: this, I cannot adrail, — for in the pantgrui^h abovo 
•ttntcled from Mr. Robert Stcvcnsoo'e Report of tlio year Ikhu 
If. usy, Lite words Uiere used do not convoy the idea that tho 
btenl preaaare of thn floArs wm intended to be done awav with; 
*Bd It cannot be snnpoMd fur a moment thnt the late Mr. Kenajc, 
•ha iliaap|iroT«d or bis plan, could have adopted it hiniseir afier- 
*ird% and have dalncd th« merit of it. Tbe whole tenor of Mr. 



Rcnnic's conduct throughout hi* long career, waa totally at Tariaaee 
with such a proceedlnji:. and it was always his greatest pleaaure to 
rcvognlac and brinz forward merit in erety caaa, nod to give the 
inventor tbe fall benefit of bis Inventkun. I tneU tber«Airc, 
timt I hare dearly eetabllsbed my proposition— that Mr. Rennie 
dciirucd nod trntll the BrU R««b Llglitbonse. In earing this 
much, 1 should be extrendy sorry to detract in tbe ■moUost de- 
gree from the hlghly-mrriUtrioua exertions of Mr, SteveoeOO, (ov 
the important port be took in forwarding the undertalcing, from tb» 
year ifltt to ll^Oi, and for the suliwiiucnt piirt which ho perfortned 
aa Raaistant-cnKiieer ■□ ciUT)'ing the work into effect under the 
Lite Mr. Reunie; and I am quite ready to admit that very great 
credit iH duo to Mr. Stevenson for the energy, «klll, ana Utito- 
fatigablc periieversnee be displayed in the above capacity, and 
whidi contributed raaierially to the tueeeaa of thli great work. 
Tho labotm of those volnahle mb^officcra, Mr. Peter and llavid 
Logan and Francis Watto. were of tbe grMteetecrvlee; und'Mr. 
David r.ogaiiH3lMequeiillvuiiitingtilahedhunK)f8«re>ldentenaijieer 
at Dundee^ Uonhiigudee. Fort Patrick, IVbitehaven, Fort Rush, &e., 
anil finally clu«ed his \nluabl« career na nigiiieer to the Truatees 
of Lhe Rii'er Clyde; and 1 cannot close this letter without adding, 
tluit the rreate»t credit is due to thu CnmmiiwioneTN of lhe 
Northern LifclithoeMS, and theii secretary, Mr. Cunlngbam, for 
the pdlilic npirit, ener^, and ability with which tbey brought for^ 
ward, and narried out to a HuccetafuJ oouclunion. tht* important 
maritime aork, wliich has conferred euch Invaluable benefits upon 
the shipping interest and commercial w»rM. 

1 am, 

Your humble servant, 

iMidon^ February eth, 18(9. Joiix RKif?«iB. 

V.9. Mr. .Unn !SteTensonoonnplains, in apoaliicript to htsprinteil 
letter, of my want uf oourtt^y in nut replying to Iiim.— The fact 
ti, I was abaent on tbe continent, and did not receive hin letter 
until I returned wme time after. 1 then immediately arute to 
him, aimtogiiini!: that alntence had unavoidably prerentcd me from 
replying to his letter bcfurc. 



RSaiSTEa OF NEW PATENTS. 

COMPASSFA BAROMETKRS, &c. 

Datio Karnn trnd Jamc* Mvunocii X*rtt3t, of Vork-rotid, 
Lambeth, engiaeers^ for '•tny wH ' w wwUr in normwa campugt*; nfM 
in (tfWOMlMv, enJ inttrUiin &lhiir nearurtng UutmmtnU, —Granted 
July 90, 181t); Enrolled Jaminy flu, 18 19. [Reperted in tbe 
Mtdumie^ Magatrtnt.'] 

The improvements tought to be tecurM under thia patent, 
relato— lilt, to marineri^ coninaaMi; Snd, tu bMrameters; 3rd, to 
lacbometent, or instrumenti lor aacsrtalainK the Hiteed of vteilli 
throvgh water, or the velocity of currents uf water; and 4tb, to. 
weigb-bridges or phitfurm weiKhinK-machines. 

1. Tke nmjMue-Anr is giraWIcd, tm usual, and cnntnim the eoov- 
piuK eord, whJeh ia bound by a braaa hoop, to which grip-picoea are 
Koldered. Above, and resting upon the needlea) ts a thin disc of 
"tnlo-braiM,' to which it foatened a diac of eotton or velvet, or 
other si,ifl aiibRtance. A printed or ruled piece of paper, cxtntnin- 
ing twenty'fnoir concentric circleK, and u number of radiiitingliniM 
corresponding with Uie points or parts of points In u oomina^ 
card, is tetopomrily held in the grips above the talc-braw aiiu m(1 
Nubtti.-ince. L'uderneatli tbe e«ropaa*^ard there arc tliree hranchee 
Rxeti to a loose collar on the apindle of the point, so that they 
mny he slid up and down to eerve as nbiitmenta or siipporta to the 
card. A letcr ii connected at one eatrcmity with a vibrating 
frame, and cnrric:* nt thu other a vertical pricker, which is made 
to tmvel oier the lurface oi the paper from the iitaer concentric 
circle to the outer one, nnd in a line parallel with the bed of tho 
vcswd, onoe in twentir-fuur huurs. The lever tn made to ri<)e nnd 
fall, and oonseoucntly tho pricker to puncture the pB]>cr at certain 
regular intervalK of time, and the braocliett to rt»e up and support 
the <«rd each time the puncture is eSected. Vy this arraogement, 
the direction of the ship'a cou^lU^ will be indicated by tbe punc- 
ture* on the radiating lines, and the time by lho»e upon the con* 
centric circles. Tbe lover, together with its pricker, and tb« 
brnnehea. are aetuatcd by ordinary clock-work machinery, which 
it carried in tbe bottom of tbe eorap«s».box, by means of^a pecu- 
liar combination ef toothed gear and lever*. Tbe primed paper 
la, of coune, dunged every twenty-four hoon. 
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S. The impntoed barometer ii constructed with a Tertiul epindle 
which carries a card, having on its surface a number of concentric 
circles which represent portions of time, and radiating lines which 
represent fractions of inches, Ahove the card is a lever carrying 
a vertical pricker, which is made to rise and fall at certain regular 
intervals of time, and to travel from the inner concentric circle to 
the outer one once in twentj'-four hours. On the vertical spindle, 
and underneath the card, is fastened a grooved wheel, round which 
is passed a cord. A counter-balance weight is attached to one end 
of the cord, while the other one is made fast to a float resting upon 
a column of mercury in a tube. The card has a fixed point repre- 
senting 29'£ inches, which, at commencement, is placed underneath 
the pricker. As the column of mercury falls or rises the printed 
card will travel to the riirht or to the left accordingly, and its 
variations of height be indicated by the distance of the punctured 
lines from the starting point, on either side. 

3. The improved tachometer, or appKraiuB for measuring the speed 
of vessels through the water, and the velocity of a current of 
water, consists of^a horizontal spindle moving freely on pivots at- 
tached to the side of the vessel beneath the water-line, and in- 
closed in a case open at both ends. The spindle is fitted with 
vanes, the pitch of which is regulated so that ten revolutions of 
the vane-spindle shall equal one fathom. The vane-spindle 
carries a tangent-screw, which gears into a toothed wheel Keyed 
on the end of a shaft which passes into the interior of the vessel, 
whereby the numher of nautical miles is marked in units, &c. up 
to 10,C)00, on ordinary indicating dials through the medium of 
trains, such as are used in gas-meters, with the addition of four 
spring barrels, whose especial ofGce it is to work the indicating 
dials and trains, and diminish the friction of the dififerent parts so 
as to relieve the vane-spindle from this dutv, whereby the speed 
of the vessel, or velocity of the current, will lie more correctly in- 
dicated and registered. The spring barrels have no effect of 
themselves upon the dials and gearing, but appear to facilitate the 
action of the vane-spindle thereon. We say "appear," for we ob- 
serve with regret that the relative connection of these barrels 
with the rest of the apparatus are anything but clearly and dis- 
tinctly described, although they constitute the nuvel^ of this 
portion of the inventiou, and form the subject of a separate claim. 

i. The platform of the improved weigh-bridge is supported upon 
a horizontal cross-bar attached to the lower end of a vertical-bar, 
which is made fast at top to the end of a horizontal lever, whereby 
the pUtform is supported on a centre. The weight to haJance the 

{datform, with the goods thereon, is hung upon this horizontal 
ever, which carries a short upright, attached to a shorter horizon- 
tat lever, which is placed above and parallel to the first. The 
other end of the short lever ia pivoted looselv to a standard of 
the frame, and has above it a coiled spring. Prom the top end of 
the short upright is a chain, which passes over a pulley, suspended 
between friction-roUers, and terminating in a weight that balances 
the connecting pieces. This pulley is keyed on a rod, to the end 
of which is a pointer, whereby the weight of goods on the platform 
ia indicated on a dial; while, at the same time, a paper is made to 
travel underneath a pencil, so that the weight ia also at the same 
time registered. 

Claim*. — 1. The combination of suitable apparatus with a main- 
taining power, so as to produce a self-acting means of registering 
the direction of the head of the vessel, as indicated by the mag- 
netic needle. 

S. The method of repstering upon a circular disc by a travelling 
point or pencil, as applied to barometers, and described. 

3. The combination of a supplementary or auxiliary power, 
with apparatus for indicating and registering the speed of a vessel 
through the water, and the velocity uf currents of water. 

4. The measuring and registering of weight by a weigh-bridge 
or platform machine, having attached thereto apparatus such as 
described. 



THE ELECTRIC LIGHT. 

CoEVALiRii Ai.BXAKi>RE EnouABn Le Molt, of Conduit-street, 
Regent-street, Middlesex, for " imprOTXmenti in apparaUu far 
lighliitg bn electricity: parte of whi<A may be made ti*e of in other ap- 
plicatiotu of electricity." — Granted July 20, 1848; Enrolled January 
20, 1849. [Reported in Newtorit London Journal.'] 

The first part of this invention relates to certain improvements 
in the manufacture of piles ur batteries^ for evolvtnr electric cur- 
rents, to be applied to the production of light and otner aiM. 

One of such improvements consists in the applioktlon of the 



carbon which is found in the retort* used in the muiafcatnn of 
coal-gas as one of the elements of an electric pile. The rarbm, 
as it comes from the retorts, simply requires to be cut to the r^ 
quired shape: the patentee prefers to use it in recta n m l a r plates 
or blocks; but it may be cut into other forms, a, (fig. 1), is a 
plate or block of carbon, connected with a cylinder of amalga- 
mated zinc 6, by means of a strip of metal e, which is soldered or 
rivetted at one end to the cylinaer 6, and at the other end is sol- 
dered to the upper extremity of the carbon: the upper end of the 
carbon is coated with copper or other metal, for this purpose, by 
the electrotype process; and this constitutes another of the im< 
provements. A further improvement consists in coating the 
cylinder of amalgamated zinc on one side (the outer side in the 
present arrangement) with a varnish or other suitable matter, 
which will prevent the liquid used from acting on the zinc on the 
protected side: such side having no relative influence whatever 
with the carbon element would otherwise be uselessly exposed to 
the destructive action of the acid. The patentee prefers to use 
copal varnish as the protecting material; and he gives a hod)^ to 
the same, by grinding finely-powdered retort carbon therewith. 
The connecting strip of metal, and the electrotyped end uf the 
carbon element, are also to be coated with the varnish. A battery, 
constructed according to this invention, is shown in fig, % where 
dyd, are two stoneware jars, each containing a porous jar e, which 
receives the carbon element a, of the pile, and is surrounded by 
the cylinder of amalgamated zinc b; into the jars e, nitric acid is 
introduced; and in the jars d, a solution of sulphuric acid, com- 
posed of one part of acid to seven parts of water, is used, \7hen 
the apparatus is intended to be carried about, the patentee prefers 
to make the jars d, with a liange or rim at the top, as shown in 
figs. 3, and 't, to prevent the liquid from splashing. 



FiB. 4. 




Flf. 3. 

Another improvement, described under this head of the inven- 
tion, consists in making carbon elements for electric piles by 
causing the carbon to be moulded and then subjected to great 
pressure, by means of hydraulic or other suitable presses, in order 
to obtain the carbon as dense and compact as possible. The 
patentee prefers to use one part of powdered coal, coke, or char- 
coal, three parts of carbon from gas-retorts, and one part of tar; 
these materials are to be well mixed, moulded, and subjected to 
pressure; then dried, by exposure to the action of the atmosphere, 
in the shade, for a few days; aud, when dry, the mixture is to be 
subjected to heat in a nearly-closed retort for thirty-six hours, — 
the heat being applied gradually till it arrives at a bright red heat, 
and then to m allowed to cool down gradually; the carbon is then 
ready for use. 

The second part of this invention relates to the apparatus for 
producing light by electricity; and it coniists in using discs of 
carbon aa electrodes, in such manner that, by revolving near each 
other in the same plane or in planes at an angle to each other, 
they shall eoasUntly present fresh surfaces, an^ when they have 
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! • rsvolution, they bTikII be caused to approach each other, so 
M to miintsin a conBtant and proper relation to each other for the 
produetioii of a continuons li^ht. 




Fif . S. 

FifC- S is an elevation of the apparotiis cni]il<iye(l in carryini; out 
thitpart uf the int'entioD. n, a, are twit dcctnidex rtf graat-retcirt 
cirbon, which are first cut into the fiirm of <liHc«, and then purified 
if immersion in a solution of nitric and muriiitic acid for twelve 
miUK, and afterwards in a solution of fluoric acid for twelve hours. 
A Jdw uniform motion may be communicated tu the discs by any 
niUble mechanism; but the patentee prefers to employ that 
iliO»n in fig. 5, wherein the motion is derived from suitalile clock- 
work, the nxis 6, of which only is shiiwii. The two discs turn on 
^vDtt or axes at the upper ends of the arms e, e; tliese arms are 
nonDted, at their lower ends, upon an axis il, no as to move freely 
tbereon; and the upper ends of the amis nre routinnally drawn 
Iwirda each other by a sprinp; e, but are prevented from approach- 
ing too cloxely by the pieces/, /, which be;ir ii({"i"ist the jieriphery 
ufthe eccentric or Ktcp-H-hccl y. Tlic two di»r!) arc caused to 
rnuie by means of two endless chains nr bands, passinji^ arinind 
tlienullej's A,A, on the axon of the discs, nnit around apulleyt, 
Siwl to a toiithed-wheel k, which gerirs into another toothed-wheel 
/i on the axis 6. Rotary motion is also iriven to the eccentric or 
«lc[i-wheel J, by means of the train of wheels j. A:,/. »i, n; so thnt, 
"hen the discs have made a complete revolution, the wheel g, mav 
present a deeper step or depre^sum to each of the pieces/,/, anil 
wiM permit the arms c, c, to np|>rourh nearer to each other, in 
'rterto compensate for the wear of the two olei-trodes. o, /», are 
the "fires connected with the battery. The part marked with a" 
uoude of some non-conducting material; and the other parts are 
•Mdeof metal. It is not essential that the two electrodes should 
foUte in the same plane, as tliey may rntiitc in planes at ri^rht 
"^ to each other. The patentee states tliut he does not con- 
«W himself to the use of two discs, as a single disc may be eni- 
poyed with another form nf electrode. 

The patentee claims — FirKtly, the application <if that description 
• suality of carbon obtained by the destructive distillation of 
ouuid other matters, such as arc used in the niannfHcture of 
IH u one of the elements of an electric jdle; also the employ- 
■tat of carbon moulded and subjected to pressure and manufac- 
tued as above described; ali^o the electrotyping the ends of 
a^n used as elements in electric- piles; also the connecting of 
ttrbon elements of an electric pile with other elements used, by 
■Udering, or by other permanent fixture. Secondly, the so apply- 
Bf twodiKB of carbon as electrodes that they kFihII (when they 
are completed a revolution) be caused by the mechanism to ap- 
fnach to each other, and thus obtain a continuous lifrht by dec- 
tndty. 



BRICK AND TILE KILN. 

WiLLtAK SwAiKB, of Pembridge, Hereford, brick-makor, for 
" impromment» in hiiiu for burning brickty tUei, and other aarthen 
tubttuMXtr-^tMted July 19, 1848; Enrolled January 18, 1S4». 




The improvement relates to the construction of a kiln, as shown 
in the annexed enfp-aving, which is a transverse section, a, is the 
kiln; h, the feediii^'-places, kept closed excepting when fuel is in- 
troduced; c, furnace-doora, formed with an opening for the intro- 
duction of a rake, to rake the fire without opening the doors, the 
opening is clotted at other times by a small door li; e, air-pipes;/, 
ash-pit doors; y, fire-boxes, built of fire-bricks, with holes between 
the bricks, similar to those heretofore used in some kilns; A, brick 
ledges, for thn)wing olf the coals as they ]inss through the feeding- 
pipes; and i, chimneys, of which there are nine. The doors must 
be made to fit closely, in order that t)ie passage of air into the fire- 
places and kiln may be partially or entirety stopped, so that the 
fires may be regulated with great nicety, and, when neceiuary, may 
prevent combustion, by stopping the supply of air. 



SHIPS AND PADDLE-WHEELS. 

Jamks Taylob, of FurnivalVinn, gentleman, for '■^improre- 
menU in prii}>elling xhip* nud other vetmn" — (irantcd December 8, 
i)H»; t:nrolIed January ST, 1819. [Reported in the Patent 
Jonriial.'} 

The specification describes, in addition to a mode of propelling 
vessels, a form of construction of vessels generally ; tlie first part 
of the specification describing the mode of forming the mould or 
model of the vessel ; the second, the construction of a jiaddle or 
propelling wheel; and the third, the constructing the parts of the 
vessel for the rei^eption of this paddle-wheel. The patentee gives 
rather a vague rule for tlie moulds or models of sliips and vessels. 
He proposes to form the 'midship section of the vessel of an ellipse, 
the longest diameter being the horizontal one, and the shortest the 
vertical. As the cross sections approach tlie stem and stern posts, 
the horizontal diameters become gradually less, while the vertical 
diameter remains the same until a certain point between the 'mid- 
ship section and the stem or stem, where the horizontal diameter 
becomes equal to the vertical ; or, in other words, the cross section 
of the vessel is a circle ; from this point to the stem or stern posts, 
the order of Die ellipses forming the cross sections are reversed — 
that is, the vertical diameter remuns precisely the same as before, 
but is now the longest, and the horizontal diameter the shorter, 
and gradually becoming less as it approaches the stem and stern 
posts, to whose shape it at last resolves itself; thus, the patentee 
states that either obtuse or acute forms of vessels may be con- 
structed, tlie degrees of auuteness depending upon the proportion 
the longest diameter of the ellipse at the 'midship section bears to 
the extreme length of the vessel ; the vessel thus constructed, ii 
provided with a keel, the sides of which are concave, so as to agree 
in c^intour with the convex form of the hull of the vessel, and is 
to give the necessary strength as well as to prevent lee-way. The 
patentee proposes, in the case of se&-goinyg «,U\^ «.vA -^ ««»•£», «.-l- 
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posed to tempestuous weather, to continne the elliptic form of the 
vessel ftbore the water-line, and entirely over the deck ; but for 
vessels intended only for the navigation of rivers and smooth 
waters, then the upper psrts of the vessel may be of any shape, 
but strictly following the rules laid down by him with respect to 
the hull below the water-line. 

The second part consists of a paddle-wheel ; this wheel is formed 
of a large sheet-iron cylinder, upon the sides of which are secured 
two extending Annies of larger diameter than the cylinder. Be- 
tween these flanges and the periphery of the cylinder are secured 
the £ats, which are of a curved shape; the depth of the curve 
being equal to the draught of water of the boat. 

The last part of the speciUcation merely deacribes the means 
which the patentee proposes to adopt fur applying the paddle- 
wheels to vessels. He proposes in river-going boats to place a 
•Ingle wheel in the middle, an aperture or case being there made 
for the reception of the same; aod from it a trough or way to the 
stem of the vessel is formed. In sea-going vessels, he proposes to 
apply two wheels, one placed on each side of the keel, also in a 
ease or aperture. He also proposes to cover this case or aperture 
with a cap or covering, which is to be secured air and water tight ; 
but it is to be provided with a valve, so situnted that when the 
waah of the sea shall rise in the wheel-case, and expel part of the 
air therefrom, upon its receding the air shall enter through the 
vaJres from the outside. The patentee gives sevetsl rules or pro- 
portions for making the wheel-cose and trough. 

He claims ^nerally : First, the mode of forming ships and ves- 
sels of the elliptical cross-sections, as described. 

Secondly, the construction of the paddle-wheel, as described. 

Thirdly, the manner of arranging and applying the paddle-wheel 
to ships and vessels, as before described. 



MANUFACTURE OF IRON. 

Samuel Lbks, of the firm of Hannah Lees akd Sons, of Park- 
road, Lancaster, iron manufacturers, for " certain improremenU in 
the manufacture of malleable iron," — Granted August 9, 18+8 ; En- 
rolled February 8, 1849. [^Reported in the Patent Journal.^ 

The improvements described in this specification relate to the 
manufacture of malleable iron — first, aa to the mode of arranging 
and forming the piles and faggots, and itecond, the construction of 
the mBohinery to be eroployM in rolling and manufacturing such 
piles or faggots into bars, rods, &c. 

The first of the improvementa consists in placing the plates or 
bars of iron of which the pile is to be formed, in such manner that 
the grain of the iron of the several pieces shall be in different rela- 
tive positions to each other. In the ordinary mode of forming the 
piles, the flat bars of iron which compose them are merely placed 
m r^iUar order one upon the other until the required thickness is 
obtained ; the width of the bars being equal to the width of the 
pile. This mode of piling, when rolled out into bars, rails, &c., 
preseats an exterior surface, upon which the junctions of the bars 
appear, and thus render them very liable to laminate ; as also the 
strength of the article manufactured is irregular in consequence of 
the lamilar direction of the grain. This is particularly the case in 
railway bars, where, by the action of the heavy weights rolling over 
them, the upper surface is laminated ; as also the middle vertical 
web of the rail is comparatively weak ftvm the cross direction of 
the grain of the iion. The patentee piles his faggwts in the follow- 
ing manner — a cross section of one being shown in the annexed 
cut. The sides of the pile are formed of plates, or flat bars, A, A, 
dovetailed at the edges, in the manner shown ; or if found more 
convenient, they may have their edges merely overlapping each 
other. These plates, when placed together, form the exterior of 
the shell of the pile, and it will be seen that they present exteriorly 
their sides; thus the grain of the iron is in a better position. The 
middle portion is to be filled up by other plates or flat bars, either in 
the manner shown, or by dovetailing the edges, but in both cases 
so arranging them that their sides, and consequently the grain of 
the metUf are in different pumtions. 

The patentee also forms piles in which the exterior sheQ oi case 
is formed in the manner described, hut the interior is filled with 

{ilates or flnt bars piled or placed in the ordinary manner. He 
ikewise describes and illustrates in the drawings accompanying 
the specification, a mode of forming the pile from which hollow 
■hafts are to be made. This is formM in nearly the same manner 
as the preceding, differing only in the employment of two peculiar 
shaped oars, fur the centre of the pile, which when placed together 
ibrm the hollow or cavity required. For the monufocturtt of 



grooved or fluted rollers, such as is used in several of tit« pioeancs 
In the cotton manufacture, the patentee describes • mode of pro- 
ceeding. The shell or case of the pile is to be mdde of the nmr 
plates or bars, as before described, and the interior to be filled nu 
with the best strap iron, and then manufactured up io the usual 
manner. The patentee states the kinds of iron he proposes to 
manufacture from piles thus formed and arranged, — as ui^e-iron, 
tee-iron, bar-iron, railway-bars, fluted or grooved rollers, shafts 
piston and pump rods, &c. 




The second of the improvements described is that relating to 
the machinery to be employed for the manufacturing and roUti^ 
the piles, formed as above described. This part of the epecificatiou 
is subdivided in two parts. First, the construction of the rollers 
to be used in rolling the plates or flat bars into the i^ape desired 
to form the piles; as also the application to the rollers of a bar or 
mould, for the purpose of preserving the form of the groove or re- 
cess previously formed while passing between the rollers upon its 
edge. This bar or mould is fixed to the framine of the rollers, 
and thus allows the grooved bar to slide over it whilst being drawn 
between the rollers ; the bars being successively passed between 
them until of the proper size. 

Thirdly, another of the improvements named in the specification 
is the employment of two distinct sets of roUers, for rolling the 
bars, &c., placed side by side, and which are to be driven in oppo- 
site diiections; so that the bars, after passing through between one 
set of them, is returned through between the rollers of the other 
set to its original place before the first set of rollers are ready to 
he again passed between them, — thus obviating the necessity of 
returning the bar over the upper roller to its former place in front 
of them, as is usually the case, thus saving time and facilitating 
the operation. 

The fourth improvement is the mode of supporting the bars of 
iron as they are passed between the rollers by a carriage over head, 
and to which a traversing movement is given, for the purpose of 
bringing the bar of iron oefore the grooves in the rollers >n their 
proper order ; there is also communicated to the carria^ a tra- 
versing motion for the purpose of biinging it back. 

The fifth part describes a mode ofstraignteningl>ars of iron after 
having been rolled. This the patentee proposes to do simply by 
means of their contraction during cooling. The bar to be straight- 
ened is taken, while still hot, and placed upon a flat iron plate or 
bed, to which, by clamps or other convenient means, the ends of 
the bar are firmlv seemed ; the contraction upoa cooling being 
sufficient to straigliten the bar. 

The patentee claims : First, the mode of forming the outaide of 
a pile, or faggot of irun, by placing plates or flat ban of iron to 
gether at right angles to each other, the edges or corners of tliem 
being dovetailed or overlapped, the Interior being filled either with 
scrap iron or with iron plates, whether arraugeuone upon anetber 
or at right angle* to each other. 

Second, the use and employment of the bar, or mould, attached 
to rolling mills, for preserving the form and shape of the groon or 
indentation upon the bar under operation, whilst it is being pasacd 
between the rollers upon its edges. 

Third, the method described of driving the rollers in opposite 
directions. 

Fourth, the mode described of actuating, and also revwalng the 
movements of the carriage for holding the bars. 

Lastly, the mode described of straightening bars of iron, by con- 
fining and holding them at their extremities while in a heated 
state, and by their contraction in cooling assuming a straighV^Iise. 
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MACHINE FOn BKSmSi; IBON PLATKS. 

Tnoiia» Bi'mtETT TvKit>v. of SImScIiL ntcel mantifiH-tnrpr, Tor 
"(Mmreminb t» nadtinrry Jlbr hgntiinj) and filtatg ptafea or tart <if 
tfrri, fmn, and olAer materiaU. to be utfd for JnooiBof im ewvJji« rtnd 
tmrringe tprinfM, and oAtr ptirfmnt," — Granted June 1 ; £an)ll«d 
Ilfceiuber 1, ism. 

The fir«l pArt of this fi*t*nl relotw t« » machin* forlwnrfing 
|t)ttt«« <ir h»w of iwoUi Uy mC'XM «i llircc rollew pl»oo<l vprticulij', 
Ui b« drivf-n by •tram or oilier power, nnd w fur thi.' purpinM^ of 
«up«r*e<lin^ in n gmA ncMure the maniul laboar now vniplo^cd 
(or tMRdinje or fiitin); csrri*ft* «pring«. 

Thr H-cimd part of the tiivenliun reUtea ta anotlier rna^^hinf Ffir 
lk« same purjiow; of which fit;. 1 t« a frunt elevntinn, (iir. S » 
tFatmcnxr M-ction, uhI fig. S • plan Ttew, partly ia section, «f 
inch a mauliine. 
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III ihii; tnnvhine th« praracs of bending nnd fitlitiK is performed 

ki Mtittilily tthnprd hlorku, Ihtf lovvr oiii' a, n.>ni»inH BlAtiotiaiy 

a>h«i tha RiH«)iiae ia being ukimI, mid the tipper une /i, in lifiitd up 

toallww iht* iMir whlrb has bci^n bent to be removed, and an un- 

hent bar to he put in its plaiv; Ihp iipppr liliu'k in iiltairhvd tii a 

plate r, U' orhiiui in M>ruriNl the irnide-rod d. Neur the uiipt^r ex- 

treniljr of llie r>id d, U the nntliriction-riiLler e, aj^ain«t wnich the 

euH k wiirka whon the t'.ip hlnck i« bnirifi pr^HWi) tUiwii iiptiii th« 

|tUt« ur bar lu he t>e»l. Thit emu A in iixvA an n shuft t, mid in 

|vuvltled vjih a lieifineiit.il olot, throiifh whirh and through a fork 

nuuir at tliit tou uf th<' gni<le-ifx) d, a iiiii t>r hiilt m !■ piuiiHtii; tu 

the atrap f ta ahui fixed a liiii)( lever Ar, by meuu iif winch the ms- 

rhiiie ia trorlceil. When ihe attendant elevalea this lever, the 

up^r liWk ia rais^H hy nieana of tlw boll or pin rn, aluive de- 

•cubed, and when the hefit plate haa been removed, and another 

Slate ail I'oti tilted between the blocka, the aUendaut, by nrmaln^ 
non the leier Ic. rause* the ram h to htnir upon th« aniiiriction- 
mllerr: and by tliia ineanf the tup hhirk in depreaaed, «o u tu 
elt e the proper cun e tu the plate ur bar hrtncen the 1ilocka> If 
It choiild he fciiind mire ronvcniriit tit wnrk ihia mnnhinr hy ateam 
or oilier puwer, iiotciid of liy the lever A:, and it< mljunctn, a 
■hi-'el f. rrpreirnled hy a dulted line in 6^. I, nhuuld be keyed od 
(he ahiift I. Thin v^prl wuiild be driri^n by the pinion n, lixrd uti 
thnMUiie diiifl HH a piiir t)f fnnt and 1ihi*I! pulleym, the cum A trould 
haire lu be rrplowd hy a crank, to which the uppiT end uf the rtin- 
iiecl[D)C-"*d P wniild he iitlarhed, and ihc Uiwcr end of the run- 
nectinijL-rvd vuuld be attadied in the io>ide-ri>d if. It will be 
■rUeiit that by chaiigiiig the blucka a, and h, any variety vf curi e 
tlijy ht given t9 the plat«« W ban under vpvratitfn. it ta occea- 



MarjF tA retnnrk that the blA<^k n ia prAvidfrd with • grMft t« 
admit the nibs of the tijirini,'- platen, as seen in figa. I, and ^ 

The eonittruetiitn of (hi* fmmiii^ for aupptyrting and ({iiiilini; the 
vanouit parti nf thia tnathine due« iwt require to be iiartieuWij 
referred to, being well anderstood by any eumpetant workniam. 



nVDRANT OR FIRK-COCK. 

An imprMtd Ht/drant or Slidi^Tnlrt, for tt'a ler-l'ipttf Firt-Il<.9t^ 
^V- neitixtercd ^ur MeMM. Gkobok FoanuTca and V-o^ vf Vaux- 
ball Kftiitidr^*. Liverpool, Ute. U»lh, 11*48. 
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l"i< 1- , Flj, I. 

FijK. I ia A longitudinal Bertion, and A^. 3 a transverse aeelion of 
the hydrant. The improvement ia in makinv the hraiiiUi e prcJMt 
•o far through the body i)f the viilve A, 113 tATorni its uwo face for 
the valve a tu ahut ne-Hinat. The projeetia^ end of the branch r, 
\* truly faeed in the Inthe. In the rngraritifr. Ihit hraneh is atiowii 
«ith a bend, hut it may he nude »f any auitai)le fuftn. The valve 
ie opaned by a handle un the acrew, e. 



CAST AND WROUGHT IRON BRIDGES. 

Sin — Having read In the January number of rour Journal the 
rvmnrks tiikeii fmm a paper read at the Kiival Sc»tli>ih Society of 
Artt, by ill Pri^^ideiit, (ieurjie Buehaiiim, fc*q., F.R.S.E., on the 
" StrffTifftk of Materials ai af^tlicabJe to C'Ut and IVn>uffltt Iron 
Bridg&x" I hutf lestre to aend you the following votnmuniMition, 
nbieh beititf (■i)iilirmiit<irv of uime uf the viewa )>ruuf;ht furward 
therein, will, I trutt, be tleemed worthy of iosertiun. 

The fk>nnatiun of be;>ms of a i-oni^Kiiind tintiire. so a« to inwire a 
nnipn' conibinutton of the diatinct (jualitieaof rait mid wrought 
iron, hy luhjecUnK the one to c«)mpre>«sive airalna only, and the 
other 10 those only of tension, ia « wibjei't worthy of m>ii;h prae- 
tJMil inveKtifpilion; and in which eeuiiomy of cuuatructioD, aafety, 
and durahitit^'. are particularly involved. 

The principle which ptreriia the construction of thi) benina 
alhidcd to hy Mr. Bitchuiwn ta indeed a morlificalinn of the old 
and aitiiple principle of the rouf, where two raftera meet and abut 
at the top. mid nre tii-il toitethcr at the feel by a loniritiiiliiial 
hentii ; but it al>«i exhibits a mud Iri cat ion of the rommiin liinx iind 
queen piMt truss— II eombiiuitiun that cannot fail, it rightly carried 
out, to cn*ure ^ent rigidity: for taking ft peJr of the main- braces, 
with their adjiirnt coiiuter-bnKre, and the veitieal tie, we have a 
complete kiiiK-poat truui ; and if all the brace* be removed for 
a couple of «pacr«, we then have a qiieen-post, with the top cord 
acting' IM n »traininf[-beain for this diatance, and reaitting, unaided, 
the rwnipretiuion tu which il ia aubjcnted by a iiamiDg load. Aa 
proof uf thie fact, 1 have frequently bad. adjacent tnatn aud 
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CDunter-hraceB removed for the purpose of repairs during the re- 
gular transitu of trains. 

The term Lattice is therefore incorrectly applied to these 
bridges ; and in America, where the two are quite distinct struc- 
tures, the lattice has fallen into disreimte amnng rnilway en- 
gineers, having generally failed, and exhibited a want uf ripdity — 
a natural result where the parts are not abutted but placed side by 
side, and fastened with pins passing through the very heart of the 
material itself, on which, as so many pivtit points, there is a cnn- 
Btant working of the whole structure, which splits the material, 
and produces fracture and sinking, unless, as in tlic extensive 
lattice bridges now in use in America, the whole fabric he timely 
supported hy heavy tjueen-pust trusties inside, and hnlted to the 
lattice beams, or by timber ari-hes, which really do Hie whole duty. 
But the Hrain on a lattice bridge is felt as in all other cummun 
rectanfrular beams; and it fails, therefore, in the centre of the 
span invariably, there being no strut or brace, with properly abut- 
ting surfaces, to relieve the weak port, and carry back the strain 
to the legitimate points of support — viz., the abutments. 

Now, in truRS beams of the former const ruction the strain com- 
municated by a load is nt once taken up and distributed by the 
forces which act only in the ttireclhn of llif ffraiii of the material 
employed, — the weight felt by the vertical ties in n tenxile 
strain acting on the brores in compressiim, thi'se communicating 
it in tension to the bottom chord, and in compressinn to the top 
chord ; thus ^ting rid of all direct trHiisvi-rse strain, and afford- 
ing one of the greatest elements of strength, which is materially 
assisted by the fact that the heavy weight of all surplus material 
is dispensed with. 

Having for some years given this subject a good deal of time 
and consideration, and had the benefit of experience in the ert-c- 
tinn of many of these structures, I have observed — Ist, that a 
tensile strain is not confined to the bottum chord, but that the 
top chords immediately over the points of sujiport on the abut- 
ments ore subjected ti> a coiisidcrtible degree of tension. Sndly, 
that in case of any tendency to failure of the hnttoni chords, ver- 
tical ties, or braces, such invariably takes place at about j, of the 
span fnim the abutments; and that it is therefore ;i<lvisahle to 
increase the sectional areas of all these partH for some distance 
from each abutment. Indeed, in spans of any preat length, the 
sectional areas should be as large as possible at the jmiiits of sup- 
port, and ^Tadually decrcaM! tuwurds the centre of the bridf^e; 
and 3dly, that n due proportioned hei(;ht of truss on the abut- 
ments isre<iuisite to ensure the stability of the structure. 

There are two chief points only to be determined by the en- 
gineer before erecting s bridge of this kind, which, if correctly 
obtained, will enable him to carry it to any extent known — viz., 
the sectional areas of the parts, and the height of truss due to 
the required span which must control the projiortituis ado])te<l. 

After explaining the principle of certain timber bridges in North 
America, .Mr. Buchanan suggests the adaptation of this prindple 
to iron, fur the purjiose of forminf^ extremely simple and strong 
beams, by mnking the bottom chords of mallealile iron and tiie 
braces and counter-braces of cast-iron in the form of hultow square 
tubes. 

The perishable character of timber, and the difficulty which has 
been always experienced by its inability to withstsud the great 
tensile strain to which the bottom chords are necessarily sub- 
jected, engaged the attention of the subi«-riber some years ago, as 
alfordiiig an upjiortunity for the adaptation of the principle to iron 
exclusively; and it is gratifying to him to find that the views 
which have ronlrolled his efforts in the work, so chisely correspond 
with the opinions of such high authuritiesas Profeiisur Forbes and 
Mr. Buchanan. 

In the year IHH, after sundry experiments for the purpose of 
»scertaininff the proportitms of the vHrious parts, and for adapting 
tiiose parts to iron, the subscriber built the lir^t iron bridge on this 
principle for railway travel in the I'nlted States of Anu<rira, and 
in IK-tS ititrmlmed it into this country; since which be has con- 
structed about a dozen irttn bridgcit, varying in s]ian from 3() to 90 
feet, in the latter of which, it is not a little curious, Mr. Itucha- 
nsn's Hi^gestidu of hollow, square, cast-iron braces has lieen actu- 
filly antjk-ipated, by which strength and lightness of material is 
certainly iiffected. 

The advantatres rlerivetl by this adaptation are — 

1st, Kconoiny combined with ri^dity. 

Sndly, Sim|dicity and facility of construction and erection. 

Srdty, The (rre.it ease with which any camber ran be given, and 
11 certainty of its being permanently retained. 

On the first of these jioints, it will sullice to |;ive a brief state- 
ment of the cnHt of two of the bridges just alluded to. They 



have been in use for upwards of two yean, utd were built nnder 
the disadvantages uf navinn inexperienced workmen, and without 
the aid of any machiuer}' whatever. 

Length of beam 9B feeL 

Cast'iron, 56tons, at 12f. 679 

Wroiixht-inm, 37 tons I cwt. 3qr. 31b. at 14i. 519 4 10 
Workmanship and erecting STO 10 5 

Total £l461 15 4 

equal to almost 15/. per running; foot of bridge, which is hifher 
than any of the otlicrs, being unnecessarily heavy, particular^ in 
the item of cast-iron, although it has the hollow traces auggested. 
It is on a skew of Wt,^°. 

The next statement exhibits the cost of a beam Tl feet long, 
across an opening of 50 ft. 10 in. in the clear. 

^ ». i. 

Cast-iron, IG tons, at 1%/. per ton IDS 

Wrought-iron, 13 tons, at 11/. per ton ... 182 
Workmanship and erecting 103 10 o 

Total £*Tr 10 

equal to .tboiit G/. 15x. per lineal foot of bridge, which will gire ■ 
better idea of economy. 

About a year ago, one of these hridtres was severely tested by 
the breaking down of a ballnst-train on it ; and though aevenl eT 
the axles were broken, and five of tho wagons were heaped in pe^ 
feet wreck upon the structure, tearing up the floor, breaking oat 
four of the adjacent braces of one uf the outer beiuna, and ino- 
turing others, it was found after the wreck was removed, that the 
bridge bad not }-ielded in the least, either vertically or laterally,— 
and was subsequently repaired, at a cost of 36/. 

Simplicity of construction, which naturally produces economf, 
as the second point, presents itself for consideration. 

The braces on lieinf; furnished from the foundry, are put nndei 
the plane or vertical chi>el, to bring them to an exact unifom 
length by taking off a mere shaving and leaving the abutting endi 
square; the remainder of the cast-iron requirea only a cardiil 
cleaning. Thus, with very little workmanship, near two-third« rf 
the material is ready for use. 

In ordinary spans, the chords may be composed of plate* et 
M'clsb iron, welded into one continuous piece (wliere careful 
smitlis can be jirocured) ; or they may be left m convenient lengtha, 
and fastened at the joints by suitable scarfs and bands or rivets. 
The chords arc tlien chimped together, placed on edge, and the re- 
cesses for the blocks cut out in the rough, and afterwards dressed 
up with the file ; the blocks are then fitted, and they are ready fur 
erection. In addition to the wrought-iron plates which compojf 
the toil chord, there is usually a cast-iron cap which covers it, 
formed w ith flanges on tlie under surface, which fill up the spaces 
between the wnm^bt-irun pliitcs. 'I'he whole being clamped to- 
gether, forms a beam more or less solid in projKirtion to the eom- 
pression it is cahuhitcd In resi>t ; while the wrought-iron in the 
top chord resists any tciiP'ile strain to which it may be subjected 
over the points of sup)iort, as before referred to. These CRSt-iron 
caps are made in convenient lengths, and require no workmanship 
but fitting on during the erection of the bridge. 

The vertical tie-rods are of cable iron if the span is large, and 
are made wiilunit a weld, having the heads and nuts uniform. 

All the respective loirts of these structures are uniform, and any 
previous fitting together is unnecessiirv'; indeed, they may be made 
in different est.iblistiments, brought to the abutmenta, and put 
together at once for the iirst time. 

From the position of the abutting surfaces, the beam, on screw- 
ing up the vertical ties, adjusts itself in line and camber, and np 
force will prevent its as'^uniing tlie required form with truth. The 
sectional arens are left nhole and available, there being not a pin 
or bolt through any of the parts. 

The portions of the structure liable to injury from accidents can 
be repaired without deranging the whole, or rendering it unfit fur 
constant use. 

The third point is the facility of cambering, which is peculiar U 
this structure. In ordinary horizontal beams, about four inches in 
the 100 feet has been adoji'tcd ; hut /c« can with a great degree of 
tikety be given, and if carried to even a semicircle involves *w ed- 
dithna/ ejjieiixe trhnterrr in framing or general construction,— thf 
uniformity of tho parts being preserved as in the ordinary strvight 
beam. It would appear that so small a camber as four inches, in a 
structure comjiosed of a number of parts woold soon exhibit irre- 
gularities in its curve ; but under the heaviest traffic this camber is 
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ati, and indreJ murt retnaln while t)>« ties are nUe la 
iliutling nirfiii'i**; ft tho parts in clow cmitad. 
iSDOe point In the rcmnrkt «oiitBin«d in yuur .Imnrat on 
ijwt, which my «Eprriptic« in tbece otraPtures wouM seem 
WMaBMimciilinl rrnimviiic ; frst nhilp nvnip of th^ low of 
nctaOfrul" brum* pciierally kt tiMt «iim»it)M, m> fur 
>ft frMR the nrch.— juirticuliirly In emrt-iron beRmn, 
ittarsfiM Mnin art* nn thp fontre, ntnl « deptJi of 
ad Urftfl Mrtioiial am i» inilif|i«iuahlc. Thrm KtMii|t nn 
■rf ion on U>«« bMnid, nnd tlw rentiv iiot twin); (lierefor* 
I irivr WHT SK titovi' piirtH n<>:iriT the iibutninit«. <>vri»g to 
ej levenme kclinc «n IhiiiK Ii*r1«, I mnri-ive (nIthnuKli 
rib« riirrrrtncfls of Hrchiii); llie lop cliord if pnctlcHble) 
hrljrlit of trun nt mkI nrnr the nliiitinviits in reqnifitv to 
illhy of the lieani, mid in tli<* mo^ of ii vcrr loiij^ »|>nn, ihul 
witiild he KBiari] l>v ninkiii|i the bnttom dioril in the forni 
rcfc, fveii if i>hliicnf in krvp the top chord horiionlnl; ihuf 
IdfC the hri^'ht of Iruiu at the <-i-iittP of the apnii. «nv on^ 
'^BoHM'tiufntly its ovn irri^ltl, and Krndtiitlly increMiD|t in 
pnijiortioiu toitnrd* tlic cxlrciiiilics — wliicli is the 
uf a lever BUpporteil at one cud and left to NnKtain 

irnl to nijr mind, from moilrU and »ome ncperimpiit* 
iopcn to conviction}, that a MnH-turp of tlic kind div 
■ilnLly pm])ortl'ined. mli-hl be huilt for n runKtderattlt! 
cincb face of ii jujiporlinK pi<T, Hiihout the aid of 
■ry MnfloldinKt nnd I m«ii1>1 \>v Millinjr to nndrrtnltr to 
brMfre involving this {'rioi'iple, on tidal (ratem or nvcra, to 
ipon a centre pier as a |>)V"t, and alio"- a witcr-wav on carh 
3S<ir Wi feci, tiie eKtr«niitin of nhicli should only be KUp- 
Ktn brought ID iin« with the two abutmenta, to accommo- 
IblMiafti uf traiiia, 

• la •uiothf'r bridge which may he tenowl a modificotion of 

irinic^oeral ptiuriiit?, M'vrn<I of nfiirh have been nlso 

~\ this country, bnA are worthy of notice. My renmrks 

>vor, nircuily f("iie much bt-yond tny intention. — and npk- 

< a placa in thv next number uf your valuable Jvtimtil^ 

t am. Sir, 

Vouraobrdiently, 
UMiv. Litwricfi. RiriiAMi B. Otaoin«e, I'.K. 

\A. 9lar, tfli9. 

I 

IL Sp his brillinolly-wriltcn " Organisatltm du TrtsivH,' M. 
Blanc prii|Hitiudi-il his vi-hcnv for inakin^ cuvernnirnt the 
nller-^eneral of oationnl induitry, he little thouuht that the 
f of HnipiivM woold shortly tlinul into his liand* the moatia 
riling hii politii'id thcoric*. Suildviilv, houevcr, national 
hooR and .til their extcninl mxi'hinerv wu« created at hid 
nd, and otii' thins alone whi wanted tor (lerfect mcccw—a 
of naliiinni vrrkiri : for the inhabitant* of hit palace* of 
telieve indnrtry no n:«rc deserved the nnnic than do stale 
ners pi'iirnillv. 

tia n priij rniiitT eoinnion lo onr nnliire, whiirh, IhouKh not 
iCtatPil in ethiral uorke, ia oniveriuil Ktnana mnnkiiMl 
• all n-ork In-Kt iw Uc ;'>'<v-. M'hen a mnn'ti indniitry in 
Vit in dirci't )irojiortlon to ita ri'ioIt«, nnd not Rceordinf* to n 
'ate. pre-aminfrvd hb a (trubahle e4)uivnl(>nt for bin Uboura, 
PTtions rrrvtvc a KtiiiioluK uhiih tht> mo»t exulted >:enBe of 
nd honour eiuinol afford. Had 31. Louii Klanc'e penkioncra 
riint he fupi'oeed them to be, nit brotliera, oven then hia 
id Mchrrae of ntiixorKul fr;>temit}- ctiuld have btH'n only 
^ renliafd. The a ill to work for i hi- gcnrra] maint^nanno 
MTe cxiijled, but the requiBile poucr and eiMTj^ wunid atiU 
iMi lac-kinir, I'onr homnn ni>tiiri> requirea eotiKiunt encrou- 
•oi and Ftinmliii to animate it« exertion; .ind thi« in trin' 

Ben— jirmre, philosopher, and pi>uk.int, — that mo man fttr 
to ifBrf trorftfj hard/nr ihr tvkr of nn aintrurl ittm. 
Vthfi fatiil aiMl irrrmediaMf error of all gnvernment 
Kforiei; and in Ennluiid, the ptiblir ilockyfirds are Iho 
ienntic exhibitionK of its retuhs. from th# lirrt l^rd> of 
■ I to the nti-niirKlidiip-carprntFr, not one of the whole 
>iii<l Khip-liallderii haa a direi't interest in producing 
jMiuihle >hip at the cheapmt pokslble rate. The coni>e- 
[■re wort*— no. not worM-, hut jn« a« had as might be i-t- 
kOf all DUtritine natiocH, Rnfclnnd powevaea the aorat 
luceil at (he deamt rate. The escuae for thi* renili is, 
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that thv cscpanive difSealty of nt^nlainin^ the proper form and 
dimonoionc of a ahip, nnil of preilirtiii)^ itc nailing qunlitiea, mre 90 
irrent, th&t occasional erron in the caleutatioji are uitav-oidabl*. 
^Ve wikh to allow that tht<> position it nn tenable.— that the erron 
do w»t ariue frum the comnloaity of the problem, hot from the 
manner in which il i* workeil out. f lur iiurjujiie i" (» diimiiik(rni« 
that the error ia not cunfineil lo aliip-kuildinp, but onavoidahly 
iiltorJnqt to all gox'arnmeiit manHfacliirinfr. H'l' livljere. for exam- 
ple, that If plna were a (government munopoly, their market pric« 
would be a ahillinifBdown; nor baie we the lea^ doubt thai if 
under Kiirh rirctimManm a piirlinincntiiry rn(|iiiry were ioMituted. 
the rHult nould be u reipedtiblc bl'ie-book demii'nutrxtinfc by im- 
frnffiblc mitvnin^ and the hi;;hetit offinal teatimony that it would 
he UN impniuibli? to alter the law» i»f naturu as to produce pina at » 
cheaper rale. 

The >Miling qualities of a ship are of two diattnct kltn ta t boae 
relatinfc to her motion, and ihoor relating to her stability. The 
foniier conatititle a iliiTicalt mechanirjd pruhh-m, the latter a >-er7 
nintule and ea>v one. The former refer tu the unkuown remittance 
of Anid-, the force uf wiml. bb« hydnfdyrvuniral qucatiun of the 
preasure of wnvea, oimI the reaultd of the oimliinni effect «f theae 
on a currilincar body. Hut the latter in dimply a bydraatatic 
nddeui, whiiJi may be solved with perfect certainty nnd readianaw 
iVere adetice no more advanced than il was in the doys of Arclii- 
nivdea, wo might atUl predict with atiMolute prei-ibiau whether a 
venavl of given dimciKionx were capublc ot'»iu»t<uning the weight of 
her Kunn without nuiFi'niiK too iitvuI an imRiirrKion. .And in like 
manner the Iraiuvcrtc and longitudinal liecliuu of the ship, and 
the wi-ight of ila several partit, would tiujipl}' suflicicnl data for 
anceitiiiniii)f whether ahv ptwieuvd Holficiviit BLabilily to prevent 
her Iron) roUini; and pitching exceMivcly, 

Now it ■• ill the iMvicr proMvni t^at our guvvrumcnt abi|K^ 
buildora Ml eminently fail, fhe huiturv of a new vewcl ia ttm^ 
Dionly this. First nee guita are found too he«t-y for lier w( 

Eowont ; or if abe be a ateanicr, «lic reel* an<l gronna benttith tl>« 
ur<leii of her too puodcrooa engiiH'a : thi> evil piirlially remeiUcd, 
vither by diminiihing her load or enlnrginf; her ditiieii«i«iin, vhe ia 
at IhkI, perhapK, fortunate enuogh ti> rciich her de«lint(l eleioentf 
the open ^a. But the trials wliiehhet^an at horbirth.und unc<^u»- 
in^rly alleiided her crndle, pursue her in the career of oilult exist- 
i<t)i-e. — her ealamitic are now nevon-r than over. She hebavelh 
nn with the MtiiiidinM* nnd dignity befitting her chamctcr, uid 
the ponderoiiHi resiiectability of the tordii and frentlemen who called 
her into being. On the contrary, idif ndlirki. and riH'lii like any 
harridan : ahe, the ncion of aristocracy, di!>gniees her noble origiti!_^ 
iitid come rulgnr criifl, built by plain .Mr. June*, ptiseM her in 
the dignity and ea«fl of ciiiierinr virtue, 

TocorreL-lUie faulUof her light behaviour. «he is again ret urneil 
to dock, becomes the subject uf mnrh ollicial correspondence, then 
iia cut in two. and lightened or raxveil, rort.-iilcd here and pioced 
out there, until her ohleat friend* can no hiiif-er recogniiie her. 
^he will uiil now, |ierhaps — not an well at one of the old French 
•hi[i« taken in the last war,'— but still ahe korjis iihove water. 
There reniaiiiK nothing but tliv bill to pay. 

M'hen nii^haiiH lil^e theae oc^ur. not onre nor twice, lint ^»«n> 
tic-ally, when the tlJghtest knowledge of mei'hanim ■unvtncea ii 
that they might lie arnided utth an nitidi certainty and fur more 
eaae thxn errors in the Bank accounts, — a hen the e>|ieiii« of tlieae 
renewed failures is estimated not by thuu»ands but by miHitin*. 
when ihP whole counlr)' it impoTeri'hc*l and ahuont overwhi-liced 
by its exce«si«e taxation,— wit en the national defence ar<< im- 
perilled by the inkuIBclency of the nary.— when we find our private 
nien;hantmen and foreign men-of-war regularly i'4|iiip])ed for w.i 
without thcM dixanterfi, the investigation of their rHu>e<> begin* to 
potseM some interest. 

Hnw are the Lordi of the Admiralty, the ftinr%eyor» of the S'livy. 
(he Port Admiral*, rt /lor rfr7ii/«on(ii*-, wli*rte*l? "l)oiil>tIe«,'' miy* 
the intelli|.'cnl foreigner, " for their familiarity with mtial ufTaini. 
their long exjicriencc of the practical reqiiirementH of a tJiin, their 
profoiiiifi rrwarrh in the srienrv of ship- building." Rlmorr man '. 
the First Lord of the Admiralty was never out of sight of land in 
hi* life ; but then he ia of the highest reapeclabilhy in his i?oiinty, 
and Lia ffimilv have always been mo>t consistent politician!). The 
I'orl Adniiral'n uncle regularly diviiles with the Mininters ; the 
Siiivcyor of the Navy ts nearly related to u bishop ; and the emn- 
mandvr of the ex)H'rimcntitl M|naHron was always making *ucb 
tnmbleaome motions and iniiuinrii in the Houae, that government 
sent him to eea in pure self~def«uoe. 

There ap[>Mir but two ways of remedying this ttate of thtng«, 
and both— so are we trammelled and involved in an artlBrlal Hyv- 
tcm— but piirtinlly imcticable. If tb« ;^ii\nMu\eu\ tl«ki>*c4 x-^ 
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miiniifitctiire on their own account itUouelli«r, — if ihey wouM pur- 
clinw lli«ir iliipM likr nthiT mminnilitiea M ibe nittrkt-t vnlue, ti^ 
irliiilr ruil wavltl lie retuedied ut once. I'herr bit many o^ulcat 
AmiH in lilts country' wlm voiild rfidily enter iiitu competition tt 
luppily rurerninent with war vraMwN capiililc of b«ttle with the 
war of cletncnM nnd the fury uDiuniuo coaAict. A ityfltvin of con- 
tract luiil CI impel it ion, prnprrly ri-fiilnt^l. wonM Hpare the couiitn- 
aHI the ovild ufenonnoua expenditure and worllileMi bhips. liideisl, 
it hu been alrwajy ctrried out in an importnat port o( oaral wr- 
rioe— Uw Mpply orenginn Iij priTatv contrHct fur the favanumot 
iteomtrs. 

Il U Muy in uigRMt «ach a pUn: tlie Ai»mvery of its ndvsn- 
tiigCT dues not retjuire muih ntudy. But there i» thi» fat«l whjer- 
tiAD— ibitt it would Atatray ho eDormims ■niootit of |[ovcriiincnt 
pittrunkKT. \tVre it iihjected thnt thi^ worki required ant of uoh 
magnitude thiil they could not be nafely entrunied U> miy privnle 
lOnntnuTtnr, and that there are no private dockyimU where the 
worlu could he adeauHtely carri(>d <in, the difficulty tnlghl be re- 
moved by diiidiiiK (lie work into diotinct cuulracts; one for build- 
ing the hull, another for iheenfriiiea, BDolberfor tho tackle, &c.,; 
«nd by uaiifcaing the dockyaraa, bwrini, and alMp.t for the eoa- 
Iractor'a uw. 

Out imagine Ch«i «r«>eping and wailing nt Porttmoatli and Ply- 
mouth roase^uent ou cuch nn irTatifcenient ! The veHted interMte 
iliera^rded, tlie wim« uf nnblemen tlirown on their own r«M>itrce«, 
the vDiea lou to the government! 

Yet wh(^^ Jnlia Bull •>««• thut the eyatnn of privAt4> eontnct 
workii well, and jrr^'Htly nparM hi9 iiocket, be will inai«t thnt if it 
bpconip nut univi'mal, it nholl at leaat be extended. Once every 
ten yyar* he he«Dme« p«or, and rMb eafter for retrenchment ; and 
while the (it vt upon him, ia ltdernbly revere in hu demnnda for 
economy. If the ^nvrmment would rexixt thiit demtiiid. ihey most 
adopt tlii> atlern.ttive pUn, and hitve a better — thit n a lexfl gnt^dy 
ifrriomnt^-ehiKS of duc.kyord officer*. At the riulc of Kppearini; 
wrientilic enlhuxiHilft, we will venture to recommend thut ilie&B 
gentlemen should ae<|iiire a tmatlerin^ uf the fcienee of Iiyitro- 
Matie*. it may lie tlmt they rare tiiithiiif; for theorr — but nature 
4ot». If they dlsrejipird tlin inwx of lliiiiling bodies 'l>i>cuu»e they 
itetfeoerally eiprewed by tiie aid of mntliemalicnl symtioK the 
wlndaaiiit uavei will imt tiympathi»e with their ii^tiirHiiro. Tliiire- 
fore^ O aurveyon of the navy, when you lay down a ablji'ii liuei, 
biMtOw one Ihoug'Iit upon her mttai^ntre. 

Sfetatmtr* — what i< that? A long fJreck word, unknown and 
Uabe«rd of in our dockyarda. Ita meaniiiK was, however. »ll in 
all to the men of profound «eien<^e who de>4igned the nid French 
ve«da, now Imitated by u* with stopid ChlDcxe fidelity. 



IN'DIAK RAILWAYS ANU STEAM NAVIfiATIOK. 

fWith an Ertgrming, I'lateV.J 
r. Jtupart on (Ar Eatt fitdiim RaUttajf. By R. ^Ltcoa.f ald SrR> 

PIIKKMM, 

i. AniVuujia IN Siimiay, and the Cotfan Quation. By Jiins Chap- 

3. Actnunt o/ tame Recent Tmpnvummtt in Itie Sifulan q^ Xai'tgatiug 
Ike Gattgea. By Ai.hkbt llittuH»».v, CE. London: H'luie. 

When .iny objection ii made to the miKic in wliii'h irchavcaeixivl 
hold of Hindimtan, the common anHwer 'm, thnt we bnce done » 
grent dcid of jtixiij for the eoiintn*, and the people were never so 
well off. If thin were true, Il would not be a bad aniwer, at times 
(Ci>; hut unhuppily llicre ifi very little truth in it; and were we 
turned out of the euuiilry to.raomiw n» one would Rare, and there 
would be nothing to show that we hnd ever been t^cre. Our 
reulrnt may take a lechnk-^l view of tlip question, but here it i« a 
rery fnlr one. They iinturally (iik what pulilio nvirlcA h»ve the 
Indian ^uvornment carried out, how iiiauy kleaniboNlK are there, 
aaA hon- mti>tv mileo of railway? and the answer in one which may 
be rery lUitiKlarlory tu EnHt ludis itirflcturv, but very uusatinfactor'y 
to the En^liih pubJie. 

Of late yearn, many now ««tt1emc[it« have been founded, and 
many of our readeri h'uve (.-o'le out l» them ad nurveyori-gvacnil, 
and Burveyort, and pro.-<'*ntwl in the diMhiu-tfe of llicir dutie*. 
One of Uie fint of these duiiex Ix to provide proper ocvoniuioda- 
lion for commuui eating between the severul partx of the nettle- 
menl; and If tbti: in a gn-at duty in a tie w]y.set tied countr}-, and 
erne puociuall)' diwbarsed, of ceiine we expect il ebouH be 
attended to in an old aud cultivated cAuntry like India. We 
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nay say that it ie not — u little bna been done fur tke roada and lor 
itcain navigation. 

In our laid number, in a notice of Mr. Albert Robini>on'*bu«k,«e 
Mid something mm to the rise of steam iiavignliva un tlie ' 
bwt we really cannot, in the preHeat state of titt <|U4 
inlssit soeununatily. Year by year Uiegrievaime becomee i 
and we •*• ao effort on the part of the Mveinmeiit to Ki*«1. 
social and OMuoereial inteireita of India the iMeoa>nry fai-iiitie<( 
communiejition. The policy aa to railways is more din^aeefiil < 
narrnv. minded than that of the home Ic^ialaturej and that 
•aying a great deal. 

The besetting tin of the Indian gnfernmeat ii the exercise «f a 
red-tape system of niJrainlittration, which ienvea aotliing tu loetl or 
Individual action, while the general adniinixiration doM not a* 
hibit the pnlenial care it pniiessfv. The rstlway quegtm W 
bt*un liadgered from ollice to offiue, tilt anv one but tm manaffn 
of the ccimpaniefi which itill keep the field would hare bieendl^ 
heartened, and given up the attempt to carry oat their ondcr- 
tAkiiig«. U'e hu{ie they will have the n>w»rd of tboir peiw- 
veiance. 

In 184A and IRM, cnmpanie* adced the permissioD only to lay 
out their money in railways in India; the uncfertakings were well re- 
ceived by the public, and the shares at a preninRt. Hnd the oe- 
ceonry powers bi-rii given kiy the Indian goiernment, neither 
Roaranlee nor contribution wuuld have bet^n required, and a twait- 
derable extent of railway aoutd now have been uuencd, notwii' 
standing the disBHtrouN panic which alfrcted the tiaat liidiam 
chant*. The Indian government hud one of the finest opportu 
ticH that could be wished or invented to advance %\w pnMperily of 
India. Capital, whioh India wniitn, waa offered, and the atieotiua 
uf the public having been <lrawii tu the fnilure of the American 
cotton crona, there never wiis a belter oecaaion for giving • 
groat impiilM- In the cultivation of cotton in India. IIhiT ihe — 
tenim'cnt been wise and libera), ulTered every facility in t 
puwcr, and given a teniporsry guBrnnti.*e, the sinless uf the rail 
*y«t«ni in India wmi Id huve been lU-cidcd, aud the trade of Ind 
would have been i^re^tly ptotnoted. 

The Indian giiveronicnt were too great in thrir notions to he 
ruled by *uch coiiMdcrutiuii*; they tnought they were giving a 
favour ioxtedd of receiviug it, and acted ac^onlingly. Instead 
of granting charters of iiitwrpuralion tutbui*e who naked for tlicia. 
they ajipoiutcd an iniiivrtor-geiieral to examine India, and report 
upon the pljtiiw. Aloaiiwhtie, the face of tho money-market 
Mllered; several of the rompanieii, wvaried out and hopdee^ 
wound up their iilfuiro, and tfiv others were langalaliiiiK. After 
much delay, the government cnme forward to offer terms to tbe 
eampaaiea, and did olTer termn which would have been Kitinfactnry 
enough in IHt.^, but w«re t)uite out uf pLaeo in lHt)«. Nothing bae 
therpliiro tii-en dune, anrl the Indian guvernincnt sta nda acctued 
before thi} legislature and tho (Citizens of England, of baviag stood 
in the way and impeded the welfare of India. This i* the imnb 
now, and though the Indian government are haggling with 
eumpauiea, they are really making » hid on the <]uc«tinn of 
future government of India. II' lien the charter of the East ln< 
Company riimei' to be renewed, it will be awwrted that they h 
done nothing for tlie good of India; and in pariicular, tbev ' 
be charged with the two headu we liuvu Jaxt named — of wilfn 
injury tu Um progre^ of India, and, m far hu tlte gni«th vf 
cttltoji LK ciincei'iieil, of wilful nnglect of the intere^ta of Knglaod. 
Had tbey acted us tliey uuglil to tmvv dtuie, it would have lieea a 
goud ptea to piiint to the busy riveri uf India, tlie miles uf rail- 
wuy, the ijicreaae of production, Ihe e(<tabli>.hmeat of a at^la 
trj4e iii cotton. TheHe would lie rvuiilu whicfj everybody could 
understand and nobody could gaiutay, ami would far utitweigfa 
any Kllenbiirough pe<:cadillo. tjueh, however, htM not been tM 
cane. 

If we reflect upon one great object of having improved eomma- 
nicationa in t mi >a— namely, the increased production uf eottun, 
we are of iiectnodty led to the cunsideratiun of the iJuitwl States, 
now tlie great coitou-produciiiK country, and equally under the 
government of an Eugli^ peupie. That country tu supplied witb 
river* like Ilindwstan— it hnjt iu MiMistippi and Jt« Mnall«r riveni; 
llic Intter, its (ianKes and ita Indus. Tlie riveri of America have 
long roiirses.aud are embarrasned with Kand-hnrv and other ob< 
structionn; hut the aleiuikboal isto be louud everywhere. Thoii^ 
the country ia thinly peopled, the railway systenii* verj- extvnnive, 
and has n I) w bt-cn fur veurB in operation. In the btf^inniug. the 
capital was gut from England. The electric telegraph wired 
now laid throuKhuiit the length and breadth uf the laud. 

Thus the United States have all thnt Htndoatan wants, tl 
there i* no ajiparvut reason for ibia great difference in tlM 
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of lh» two HMiRtrin. ft mny ti« Jiddixl, that Ihp iMxntion of 
\he United StalM for iiuhlic votVk is not greMer lliiin HiiiiliHtttui. 
rcMuti ftrt- the dilferent «tat* nf affmiix must be Kouvht for in 
e policy arid IrKixlution of the two i-ounliiM, fiir India hu 
irer*. hiw cotlon, hu ui Ro^liah Etivemmeot, a s^tlleJ utiilc «f 
■cici^, i^Kir] rrrdit, nod BcceM to Kii^Unh cnpitnl. It if to the 
iirfe in wlilcli ihc»«r renorces are nianageit tlmt wr niwrt Wk. 
niiat hiu Ihwii ilone with rvgard to rnilwnv* in Hindootnii wo 
"«»een; hut it liu bwn far ullierviw in' the Unilod State*. 
fVFnr encounitfeinent hai hem given to joint-Muck ci>m|Mi- 
ftod every fjicility for the railing of capita). The ppft*tc«* 
Inm ia ihiivn in graotin)^ pewcva to ne« conipAniM, and the 
naf and d«Uy are trifline. The Indian rnilwnv comnanicH 
»* mil j-rt hffcn able t» ulit.-mi i-hiirt<>ni of incnrporati'on, and thffy 
,»e b«;n tliwarteil in gPttingBrt* of jiArliaDK-'iit; and we are not 
aware that tbp Uanftea Stenm Narigalion Company, nr the otbn 
— uavitciitiiin (-(impaniea, lisve bwn botler protected. 

miaerablv ha* been the poliry and pnocevdinn of the 
^__ ^vrmment. Tlitt}- bare cnuwd difflcultlee to tW nitway 
Mpanies by rt-()iiirin|; a prelitainiUT dipoait; whereHa in tlifi 
Sutra, an art of iMO(>r|)urati<in and fNll Mwen would bt- panted 
^Uw ul any money beiiix paid np. The Indian goteruineul have 
Wtt oUifred micceaaively to reduce t)i« amotint of this deponil, or 
mwetliemwlvct to thr ncniHition of Btrun([linK the companies: 
Wt at it H, tlicv have uiiidi cTJpjdi'd ihrm. 

The t'nilrd MaI<^« believe llial [imple miuld not a»k for Tatlxny 
(o»CT*, u iihout inraiiitit: mid slrivir>(; to carry them out; and whila 
tt«y talie tlie ti()|>lii-Atii>n for rvidrncp enough of the iiiU'olion, 
t^y rccvKoifr the diSiculty of raiaiiiir the money for new unilrr- 
l^ntfs i aii'l if they oannot encoiirnire thU o|irrHtii>ii, never place 
Wiy Kstnctiooa i» ita way. Allhixigh ihcre are many imaginary 
•Maclcat to the free fiynnC of iKiwen fi.r f teciitin); puJjlk- worlia, 
lfc**» are no rwj »bji'<iioiiis ana no difHoullien hnvi- iiritrn where 
Ibccyrtem of niakiiiK »uch frif ^nntn has prevailed. The aavin^ 
4f lime br autHori»in; an undeT-takiitx on it* projection i« very 
pett, and the pfxijcctvr* conie into I lie markt-t with a full aasu- 
aBM that when the monej i» raited, no delay wlU take place in ita 
jenfitaltle application. The power* of nurh an act of Incorpora- 
biRi,(ir (««rwe, only become operative la projmrtion to the capa- 
MltH of the subacrilfera to carry them o'lt. 

The Xew KofrUnderti do out »(>ml vut railway inspectors-general 
tvwillt» how workt uhall be mnij^ ye«r« bvfi>rt< ther are executed, 
«b*ther the white ant* will eat up the elcepere, or the raiUnvi will 
m a good profit. Theae are left to Ihc «li»rebolde« anil their 
wen, for It in themaaeyoftheaburi^liolderiithKt h laid owl, and 
«* tial of the noverument. The a]i|tointn)eot of Mr. Siniin* wc 
K|utledat the time aa calculated htioui^v to prejudice and delay 
W Reeution of the worica; and *« it haa proved. Instead of 
Woig B number of ml)e« of railway after four years of aKilatiun, 
•thave only a number of blue-hooka, whieh, however well written, 
nnM oaJeulxtnl M aatiufy any ob«, for pra<-tic« and experience 
mmma det«nnlDe what are the bMt materiali t« l« einpl»yed, 
•■thaw the works can best he eiecuted. Had .Mr. Simni^ .m-nt 
**<inw Is India oh enuiiii^er to a railway, hii abililiee would hme 
*»> more honourably Matowed, hiu n'piitalioTi would have been 
ttlMded, (Did Bomp instin; goad would have foUi>w«jd. As it la, 
Mti'e injury In the nbaolul* reault. 

Tic ludioii railway quectlun ia no longer n rt» intrgra; the pw 
*miacnt have daniogML, and jnittead of being able to rtart afresh, 
Ueyhave to reonir the injuriwi committed. We consider it neeea- 
■■y that liberal truarantees ohould forthwith hv given to the two 
«*lianie»— the Ka»t Indian Itailway L'uinpnny, and thn (irrat 
liun Peniiiaular lUilway Conipany — with full riunen) to rai»« 
■*«<y, with fftf graota of land, and if needful with loMas of 
tawy on debenture. 'Die lust iiruunil muat be mnile up, and the 
•^ way ia liy eni^ou racing .-i atart, fur capitalist* are di«$iiiited 
*H diahrarlcned by the dilScultien which have btH;n thrown in 
Uir a.r- 

TUa ahonld be ocmmiianled by a genera] railway act for India, 
^th ahowld nulhoricc the wverul governors, without reference to 
Wkamc KUTcrnmenl, to grant cbnrtem of incorporation for rail- 
'^MtmpaDit.-H. Such charter* ahould cnstirci the nun-liabllity of 
UMtMrrboldm tieyund tlio amount of iheir payment a, Arniipr ion 
Pf^ heiitg itufd/vr nub, ttnJimilfi juiwrr* ij/' borroa-injf iwitfiry al ang 
Wr^ jntrmf, and the liberty of iiaying interest on cnUs, diii- 
'"•da, and banu»M, and the iMue or new nhurptt. There should be 
Ml jiowcr of taking land — the contpe motion, in caitea of dispute, 
l^lt Milled by the lucid courts, 'llic xliarcLuldera sliould nave 
Jfctrifht of ranking bye-lawH for theii own government. There 
*t«la be no limit to the amount of dividend, uor to Me amount tyf 
fin h Ir tMargtdf uor any revtrictiuaa aa tv the running of trains. 



A rimUar law thould be paaaed for •teambont and electric tele- 
gmph eompanieo, and to inrlnde such Joint-atock undertaking* ai 
the ■everai governiirm might think ftt. 

The above recunimendatiun* are widely dllliftrent from the uuiltl 
onurae of milwny lei; i si a I ion. niiit will appear extrava^puit to ihoite 
who hare nut watched enrrfiillv the working! of the joint-stoclc 
system; but they iire uiipporlvd by the llieory of puUticid eiCunomy, 
and by the mutt eKlen>ive practice. 

L'nlMK Ih«r9 ia a limited liability, a man of lang« CApital will m>t 
for the fldte of a onall iirofi miike aji iuvevlnient, na hii: whole 
property is at stake; and the millionaire will not jeopardiae hi* 
thoiuaiMl of tljouaandt fur one thouiiand. 

Freednnt from being aued fur calli i> tlie moat eaMnitial power tu 
enable the shares to nai uurrent, and capital to be railed. The 
power uf forfeiting aharea fur nun-pavment of calUk qnitea auRi- 
cieut penalty oo tlie defaulter, and inducement ciiongh tu make 
hitn stniin every nerve to mi«e the money for the calls; if not, be 
ctin alwajH ■ell thpm to aimte one die, who will vnilure another 
r-all. Al the other proviiion eiutblea the man of Urge capitnl aafely 
to hrconic a tubirriber, so thia enables the man of small capitttL 
Hafrly ti> become a subM^riber. The objection which is comnwnljrJ 
made, that dirertont could nat carry out contnuXa with rreditura 
of the comiiany, due* nut apply, for the rmlitora would have liic 
proprrlv of tht; company to fall Itaric upon, and tT.rr wunld C4>i^ 
tract with a full knowledt'e of the loniiiliotis mi which they gav*J 
credit. If a man is willing to give credit to n corjiorution, let] 
him do ao: be can better pnitect bimaelf than any guvcmmentj 
can. 

The same reason npnlieit to leaden of money on debenture ; let 
them take any rate oJ intcml they can get ; and let tbem, na in 
case of Icndii^r minicy on any other aecurily, aarcitain for tbem- 
fclves the nature of the property on which they lend. They are 
willing to do KQ, if the law-maWr* will nut in:nst on priftecting 
them. It is iiiileed *ln>iige, when capilalista are tw ready to lesi<i 
monev to ^p&in, Peru, and Culumbia, without any {>rot«ctioD by 
act of parliament, that Uw-mnkera should fcrm-'vere ia protectinjc 
tlirm, an tbey call it, iu lending money to railway compnniea* | 
Riithsrhild and Uaring must >urcly be letter able to protect ihem- 
feKcii than the collective wi^loni can be to do it for tbem ; and na 
to the puor, at prcsfnt no prulectiou is wanted for tJiein, aa the 
coinpHiittfK du not tike to take niun^y in sum* leM than ),0<h)/. 

The vbareholders are biit able to' determine how many dir««tora 
they shall have wht<ti Ibey iihall meet, and how tbe buaioewt lAall 
be cunductt^d, and let them make the nrrangrm^ntit ; wherea« now, 
n co4npHny tb/<t Hants ax dirvctiir*, ia ohlij^d t4i have twelve ; and 
one that want* eighteen i* limited to the amaller number of twelve. 
M'e do not propose a limit to the amount of dividend, hecauaa 
the higher the dividendn thnt are declared tbe more capital will ha 
brought In Iienr on railway conntruction. 

We conxiilrr it eiiunlly needle** to pl^ce any limit on fares; fur 
with the full iipiionunity for starting u^porition lines, and the fult 
knowledge of this on the part of the rompamea, there will btt 
every di^pnfatiun to suit the pultlic convenience. Nothing; can ha 
mortf niikubievouii than iuculcaling the belief in a tnnoupoly of 
public works and public accommoilntion, as it tuts for the injury 
and dianpiiointrncnl of all partiex. Wu believe tliat on old cum- 
p.iny, fairly conducted, hait such *uj»eriarity in raising capital and 
giving aci'Dmmodation, that no oituiititioncumpaiiv could be alartrd 
ugninst it. \Vv mean, that an old cunipaiiy could ulwaye maintaiik 
a higher rale of dividend than that which nny new opposition 
company would dare to offer ua an. inducement to auh»:riber». 

In eonduiion, we eametAJy advocatethat the government should 
remove every oltcUcle on itx owit part to ateani navigation ; tliut 
it shotild not atluw ita own buiita to compete ; and that it should 
give every encouragement to stenm Davigatian on the Uangea, 
Indus, Burh am pooler, at\t] other rivers. 

If entcrpriiie be left unfettered, we believe the result will he. 
firat to extend »te«m navigation on the river* ; and then tu ealab- 
lisb railways a* aa anxitiarr, or in thone places where there ia nu 
railway accommodation. Nothing ia better calculalet) than ateam 
navigation to develope the trnthc in India, becauae it is imaoe- 
iiihle at nneo to lay duwn a complete railway sy«tem ; and thera 
will be a natural tendency to work tbe two ta^wtlier, so tlutt tho 
rirer ahaU feed the nilway, and the railway bring tni& from 
thoM districtH in which there he no water »imuninr)'iition. 

As a further meaaure for the benefit of inland communication 
wc advocate the adoption of the pluua of Mr. jUVcrl Kobinaon, 
tho engineer of the Gaugtii Steam Savignt>ou Compnay, for iin- 
pniving the oourne of the Indian rivera, aa mentioned in our laat. 
This can bfl dona at a small »xpenii«, Wbatcvor iucreaaea tliw 



68 



THE CIVIL ENGINEER AND AKCHITECTS JOURNAL. 



rMucH. 



traffic on the Indian riven diminiBhen freight, and makes out a ease 
fur the railways. 

Attnched to this article is an engravinr (Plate V,), thowinir the 
clans of veaaeU Mr. Albert Robinson has introduced on the Ganges, 
and which are well calculated to promote traffic, and ensure the 
comfort of the passengers. It will be seen that ample space is left 
below, and the engines kept down, which allows of the upper deck 
being built upon and appropriated to passengers, without making 
the vessel topheavy. It is this combination of a large space for 
luggage with spaciuus saloons that will make steam-vessels pay. 
The boats built by Mr. Robinson draw very little water, and can 
pass the shallows witli facility. 



KK.MARKS ON' PATENT INVENTIONS. 

[A very able article on the Progress of Mechanical Invention is 
given in the last number of the Edinburgh Review. It is a valuable 
expiiuition »f the mania that has begotten manv persons for taking 
out patents for the most puerile inventions, founded upon gross 
igniirancc of the common principles of mechanics. VVe are in- 
oiiced to trnnnft'r to our columns a lengthened abridgement of the 

finpi^r, in the hope that it will in some measure arrest the folly of 
uventorii, itnd prevent many artful scheming parties palming upon 
t)](i puiitic pretended inventions, fi>r the purpose of getting up a 
roiiipany iinil duping the subscribers out oi thousands, for a patent 
thai is not worth a Mtruw.] 

The Ho viewer very prujterly observes that— 

'* I'liv Kiiiigili) iiuruiul ol llieir own apeciliualiuus, aided by a very 
dkiiIithIc ili-i(ree ot Hrifiililic knowledge, will Buftico to prove that, nine 
liiiii-ii iiiil of icn, nil the labour ami eipeose thai liave been lavighed ii|ioo 
llir' iiiniliii'Miiii iif iliimi.' ciitininjcly deviied eQ|(iiies could result in nothing 
liiir liilnl fHiliirt!. Nur du rlie inveotors s^j^iear to )iruGl by example, la 
»|iili' or lh<' Hliiiii'liiiit wsrningt held out lo them in the fate of tlieir pre- 
iJi'i'i-MHors, tirvy |ii-rsiit in aduplinK the same inelliuient meiins, the same 
dpfi'iJlva ciiiulfucUim ; or )o hopeleii attempt* lo extort from BoniB 
iiHturul agent tin- lUTfurmsnce of tanks for which it is maairestly unfitted. 
Niiy, the idt-ntjciil mechanism, that ba* broki-n down a dozen tinie« in 
olIiiT hand*, i« iiuce niiire maJe the tubjecl of new pateaU. by men wbo 
aril not only iRnoranl uf the «imple icientiOc princlplri which would have 
tsuKlit tlii'S) ilii-ir folly, but wliu do Dot know the fact thai ihe selfsame 
idi>it« liivH tiin)(iiinre befii worked out, and abandoned as impracticable. 
U'llbiintnklll to iliHpB IlieJrowncourte, they cannot perceive tbe scattered 
d'-tirm Hint niiiihl warn them uf impending sbrpwreek. Is it credible that 
IMgenlou* mrn, who have seen ur beard of the luspenston tunnel, and tbe 
•Ii-i.trlii leli'grnph, ibuuld alill waste years in search fur the perpetual 
liliiliiui t Yet sucb li Ihe fsct ; aud one luch mschine, at least, may even 
now be seen in Lotiduo, by those wliu have tngra hilb than knowledge, 
I'liiKuIng iIh rlurnal revolutions. 

In Ihe majority of imttnces, we apprehend that theie Infentora are but 
liille tequaintiil with the practical detail* of the branchei of art or manu- 
facture wbarean tbejr exerciie their ingenuity. They attempt to do better 
than olhor men, tbingt which they do not know how to do at all. And if, 
pcrclisnce, iome remark be hazarded aa to their want of experience, they 
nxiiilder it lulHclent to reply, that Arkwrigbt wai a barber, and Cartwright 
a ptnrgymau ; that Sir William llericbel taught masic before he became tbe 
relnbraled ■■trnnomeri and Sir Michael Faraday paiied the earlier year* of 
life III practiting the handicraft art of bookbinding. 

Conatdering that Ihe state of the law renders the privilega of a patent 
hotli BxiHinilve and difllcnlt of attainment, and that the whole coit, in ad- 
dition lo that rettiiirod for completing tbe invention, muit be incurred before 
■ny Imiiattt can ponildy he derived ; — it becomei an inquiry of aome inlereat 
III traen Ibo motive* that lead men, many of whom are auffiuienlly needy and 
hi»y aifpady, tu emlMtk upon enurpriiei lo hopeieu. One chief csuie may, 
perhapi, lin iletectod In tliat propeniity to gambling which it unfortunately 
i» prnvalcnt in every ilage of eivitlzatiou. In literatnre, ai in manufacture* 

•amiiiiK uiniiilicn of ilie learned, the military, and even the clerical pro- 
l> Hinna, a> aniung mechanical inventor* and metchant ailventarert, — the re- 
ward* uf Induilry are divided Into great prize*, and blinki. Succeai admit* 
Ibii aipirant wlihin the ditiling circles of wealth and fame; failure con - 
ilitioit hl<n tn obllviun, and too often to penury. Whatever may be Che 
rlli'i'i upon ImtlvlduaU — and to liim who haa aimed high, even failure is not 
wiihiiui 111 uiintoliiloni — there can bs little ddubt, that in ■ national point 
III vi«w tliK rcautiii are sdvanlageoui. The general arandard of excellence 
la iBiii'd, When mure men " dare greatly," more will achieve greatly. A 
largiT aniount uf lalriit It allured to engage in active careers, and to endure 
III palliiiiiin their Invvliablo fatigue* and diiap point meat* ; while from time 
lu time, diiuoverip* and work* of magnificent novelty and utility are contri- 
bulml a« addilioii* (o the iiorei of national wealth. 

Abaliaist *Dlaiiu(i, uiuil wllhin a comparalively recent period, wai the 
alinuit eiiiluilve (ifoupstlun of all men claiming lo rank among tbe " *ect 
ol ilio idulotiijihera," With Ihe brilliant penonal exception of Wnti, lliey 
B|i)>tai lu have uuiiiiilered it lieneatb their dignity lo carry out their learned 



theories Into any practical or profitable enploymeBt. Great meehaaieil 
ingenuity they do doubt diiplayed; but it wa* devoted to the eontractioi 
of iuitrumeaU adapted lo aeieotiSc research, aome of wbicb, it ii true, have 
*iace been found of ulitiCy to tbe general pnblic. A few iavesti^iioH 
were diligeotly proaecuted which promi*ed lo be ol natiooal beoeSt, todi ai 
Ihoie relating lo the longitude, chranomelers, and Ihe Innarlbeory; bat 
they were entertuned rather as favourite icientific putslea, iuberited tiam 
from past generation*, than at problem* whose tolntion would prove a vui 
commercial good. Davy's ufety lamp was almo*t an exception, at the time 
it appeared : and people wondered to hear that Hertchel bad made aaything 
In Ihe vulgar way of money by hia teletoope*, or WoIlB*tOD by hi* platiauiD. 

The "eurioiitie* of Ihe Patent Rolla" would fumiah material* for a 
eopiooB chapter in some work devoted to u exhibition of the ecceDlridlie* 
of iatelleel. Evcd tbe title* affixed as label* to a mnltitade of inventioDs 
*ngge*t very cnriona refiection*. ta tbe list of patenta r^iatered duriag a 
part of lB46-47i we find, along with a family of contrivances for peraooal 
and boaaebold u*e*, cue for an " anli-emai^nt rat-trap ;" othera for " im. 
provement* in beditead*," — iu pianofoitet, saddle*, and pen-holders; fbt 
"a new faatening for ihutteni" or lecuring cork* in bottle*; aiid for 
" certain improvements in tbe manufacture of apouni." Article* of dress 
aupply their quota. We have improvements in " sewing and ttitcbiag f 
" a new mode of applying spring* to brace* ;" improvements iu " bats and 
bonnet* ;" an " Improved apparalu* to be attached to boot* aad ahoea ia 
order to protect the wearer from aplaabes of mud in walking ;" and a bng 
lilt of iuventions connected with tbe application of gutta percha. 

It i* a theory rather in favour with inventor*, that many of tbe most \mU 
liant diacoveriei have been made by accident ; and indeed the examplM are 
infficiently nell-known, of apparently fortuitoni occurrence* giving birth to 
very wonderful realities. Hut if we could inquire more accurately, we 
■hould probably learn Ibat the lucky accideot had but let ia motion a cer- 
tain train of thought in an already prepared mind ; while by far tbe ma- 
jority of case* exhibit to u* the new diaeovery elaborated by reiterated Iriab 
and improvemenit from iti rude original. A word dropped in casual con. 
venation auggeitcd an Idea to the miad of a clergymaa (Cartwrighl) of 
practical and benevutcnt teodeucie*; which, under the influence of contra- 
dlciion, became hut aud aiioog enougli to ab*orb all his eoergies for the 
production of a power-loom, Un tiie other hand, we bear of a practical 
manufacturer (Radclilfe) becoiaing convinced thai it waa poaaible aod de- 
■irable to effect a certain operation by machinery in*tead of manual labour ; 
and abutting bimielf up witb workmen ami tool* (or many monili*, until he 
emerged from hii iccluiion witb a warp-dreiiing machine, to testify lo tiie 
*U[:eess of Iheir prolonged exertion*. 

Even tbe i i m pi ett- looking contrivance* require knowledge, e*pedally ma- 
thematical knowledge, of no ordiuary degree at every itep. The mere cal- 
culation, for example, of Ihe best furai to be given to the teeth of wheel*, 
which are intended to tranimit motion reciprocally, require* a procet* of 
analyti* beyond the competence of ninety-nine in Ihe hundred even of 
educated men. Ib more primitive atage* of the mechanical art* great aicety 
wa* not required. The cog* were then rudely noiehed in the peripheric* of 
the wooden wheeli by the law or chitel. But now that more perfect work- 
manabip i* necestary, tbe mecbaniit mual form the lurfaoe* of the teeth 
into inch a curve, Ibal they *hBll roll intiead of rubbing on one another, as 
they (uccetaively come in contact, and the fricUoo and wear of material be 
tbua reduced to a minimum. It i* ttue that many of theae calciilaiioo* are 
already prepared and publitbed in tabulated fuim*, and therefore tbe inven- 
tor ii not called upon to calculate them for himaelf. But few can hops la 
become *ucces*ful improvera, who are not at leaat competent lo underatan.t 
llieir nature, aad able to detenuine the particular points of every new cou- 
trivance where *uch coaiid era lion* become important. 

Were it not that no eierciie of tyranny would be more fiercely resented 
than any attempt to interfere with the true-burn Engliihman'* privilege to 
throw away hi* time and money at hit own pleaaure, we could auggest tbe 
appointment of certain boards of examiner*, whoae approval ahould be fiot 
(ecured before any invention, purporting to be novel, could be admitted lo 
the expentive bonourg of a patent. 

A more popular tuggettiou ha* been made, that every patentee ahoold be 
required to depotii in tome pulblic museum an accnrate model or apecimen 
of hi* invention ; which would thua prove highly luefnl a* an object of 
latere*! and iaitrnction to other*, a* well a* by rendering more easy of de- 
termiaation any litigated queatioo of priority. We *huuld anticipate this 
further advantage from, — the attempt to constract hi* model wonld oftea 
leave tbe inveotur te If- convicted of tbe inutiliiy uf bis icheme and save him 
much diaappointmenl. Even tbe preparation of an accurate drawing often 
bat a lalutary effect. Mr. Babbage relate* that in the conttructioB of bis 
calculating machine, out one lingle portion of ihe works, although these 
were of eilraordinary complication, required any alteration after it wa* one* 
made, owing to the admirable care which bad been beatowed apoa Iba 
drawing*. 

The liautary pritieiple* (by which term we parpota to specify everythiag, 
whether quality or accident, which tend* to limit our progress toward* per- 
fection) may be divided into two great oategoriei, — including, firat, ihoie 
derived from the natural properlie* of matter; and aecoodly, those arising 
from the conalrnetion or arraogement of the mechanism necestarily em- 
ployed. The higher importance of the former das* i* at ouce manifest. 
Difflcnitics which arise from conatrnction msy be overcome or eluded ; but 
the task ia very difflctdt where we fi.id that Nature herself raise* tbe bat- 
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ritr to OBt ptib. Hin tiu lUM^fdril in mdrting iltnott titrj qaiNty nt 
rKry itrintt* forin of mdcnil <ii)nuiri> ■■■iliMe for tome purpau of 
«*«Kiy. Oo ctTtiin occatiani iwly, ■nit for ceriain purpma. time oavor 
MhPi of lltOK <)i)iliiita mil l>« found in Hand in Ihe wtj of hi* ■«««•. 

CbcniMrj hM gone fi, tonanU etub)i*hing the biptitliPtti t)>*t ftH 
MI»ml twdlM m mHN|<«li1c uf a»tuinin|t three form*— tlio tiiliJ, flaid, 
md t***Oll*- — MWTiliig t« lb« degtM of h«l hj nliinli «!*» ire «ffec(«d. 
Al all aveeu. il ta crntin that btM exerciu*, in virloai prnpot'lions, ladi an 
■OucKie on ihc coaiiitMU atooM ■« to it«'»roy or dtnilaji h ttwir (nnltul 
■(radton II anJ cvca ohm ihe mau dopi not iul>it4te iolo 8uiilii}'.ii Imm 
Oa ttrcnitb and (oliMiie prnpcrlkt, anrf tieronin dltinKgnipd. Tha aw* 
u "hleh lliw propciiv of niait«r have beca applied art iofinlie. Let oa lee 
to* it Kia; bacnmc ■ hmitaty priadiile. 

It il loppoaed thu Ih* poHihlt hrtl flf a l-urniDg aion (in "Wet. of 
tvtttr me liull find Ihe thtoieiiFtl liiiiil| ■■ vrr* far abort llie h'glieit 
tW>«D lenperaicra iltained in oui furnaCM ; anrf it nould Miiirqaisnllj 
follow that wc nilfbt more nearly a pprotfli thai iimil tiy ittying thi>ar- 
f«n(e«rat of ihe fuel and the lepfilj of ait for eoaibuition. TTiit hat hern 
»cn«din|ty Jonf, until we hare found nut progtci* Hopped bj thi* laipnMk 
UVaj at 'HicD'triag an; labataaee whereof lo biiil'l nor firrnire*. ohicli 
will bate the hear. PotcBJaJn. firc-brii-k, ami [iIuniVBgo. in vanou* ciitnM. 
ttou an adopted : but they ciihcr nniiihic or Biiik duwn inl'> a puly tana, 
■I (Ik lire il orpri. Ihe qmalittca of maitrr ititlf hrrr a^l u a coiniilclo 
mlapfrl : and if we would ei[wri=ieat«;ii« fnilli«r npon (he pheooneaa of 
alorir, 'mt can opera(e oalj upon a minute •rale hy meant of (ho pa> lilnw. 
pfe, »r Ihe htatad arch CToIied from cliiti-'ial pmnit int((|io«r4l in a |;aL 
TttK drcnil. Rut for thli iimil. miDj uirtiil purpniea luif ht lie aceoni. 
|UiM, ky (h* nudial actioni ot changed fiirini of malnial bchdliei when 
iak)Mt<d I* Ihe iaienie aolion of lieaL For intiance. In the cue at plaii. 
■WBr-we iDi|bt IbcB aepaiaie it fiuco iii oroa liy lh« ordinary oielbod* of 
MAnf and hialon; in ptaee of being eompetled lo adopt Hit laborioua and 
«wtly ptocMa of aolutioB In icidi. The iieaen-engine offer* *a cximpli 
warty parallel. Tfce pnwer of a aie«m-wi|irte depetidi primafily npon the 
artaaf iitrfare eitoted to Ihe action of the Are. and ih» inlenally of Ihe 
■n iUelf, lu marine and lucomntiTC rnfine*. nl)*ro ipice nuit he econu- 
IWwJ, (he pratilcal limit U fi»td only by the dcttee of heat ; aud Ibi*. o( 
»!««, mml Im> krpi hdow Ihe aliaoit limit wbi<h the milrrial of the 
OWkr furoare will endure. A* yel, tbete hat not been diacoTered any 
mtoial belter fitted for thi* f>arpoie than iron ; and ire hue oiada »<i( 
if H flert-e aa the in'ltiii| |ioint of irrin will painiil : eten now, the (Ire- 
Mntre doiirnyed lotnetiine* ti|*n the liiat jniirnry. 

failber tliin tbii we obvioualy cannot go, lo long aa we uie water f^r (he 
h«*rr-proi]uctn|[ agent. Aiiempl* hue however been made, to conquer 
the difficulty l.y (ahlng adTaniaiie of iDue oilieir pmprftlei of n>a(tcr in lU 
reluion to heat ( baaed apon Ibe fad thai ibe " eiapnriling pi>int"— Ihal la, 
UitiM^fm of bral at whieh fluid* tipt»d into Tiijour— ii (ouud lo diftr 
conndeiabl) in ilifferent liquid*, jiut m rior« lie n.eUiiig poijit of lulid 
twdlB. It would therefore appear prehaWe that, hv HlUnc: (he hoiler with 
»lo)W, which bo.U at i;3', otwith eihrf boilin(['at W Falifenheit, the 
ttailnn of itie «apour and conmituent power of the engine, could be in- 
n"wd viihout inrreaiing Ibe heat of (lie ruinacr. Xt both of the ahoee. 
ntmrd Haid. arc cij.ciiiiTc, ji «a> fint requisite io In ronime the machine 
ttrn nn lost i),nuld he eipeiienccd, but (he whole vaiMior be rtcondeuted 
Wil'Hutnea (o tba bciltr. Tor tbi* puipoie a '«'i<-ty of jngenioua con- 
■nni.cei htTfl been luggetted, llie rirlirkt of winch, anil one perhapi *■ 
'fciual an any other. w»» palecied by Dr. Carlwrtght, In 1J97 | while new 
wni n( mceiianiim. wiih ihe Uine D^Jec1 la view, ire eren mill *p[>raf>Rii 
» tilt patrni roll* from time lO lime. ffhaieTer the ingenaitT nf man 
Wil'l Jo, baa prahahly Ihrrefvre beea done : hot the practiisl nllllly of all 
Wie (oniritiiiee) wai deatroveJ b* Ibe infliirnce of niher properiira of 
Wllw allogeihcr oTerlouked, *!tb'>ugh of seiXMit; initoUeJ la the queition. 
TWit re((iircl the rclnive bulk of Uic tspour pmclDcril from r,..rii-»pi)nd- 
i«ji)u»r.iniri of dilTcrirnt fluldai and Ihn prnportion of beni AbKurtiid or 
'•aiWni ini^Dt in mdi •iuring lh« prvrpsa of vaporladian, Tbt- cuiciiU- 
"«■ !• Miltleieotl; aimple; and thv reaull elTectiially annihilalei all hajic of 
'"■ulaicr. eilhrr pulmlial or ectinoniltal, from Ihe elhrnal ur alfuholle 
•JJiSw. Tbu8.lu contrrt a Kleen wel):ht of walee iiitit aleaiii, BUT" of 
"Ware rrquired u> wbol ii railed "calorie of Taimrnoiiiiiri," The aanie 
fMwIlj of alruW mil brcvme viipriiir wiib <1a", ami 9u1phuri« clh** 
"nhoalj laf. Bui Id ael acainii thli apjiKiint ^aio, wr 6ofl Ihm the 
JWlOa pw*t(y ol eleam (air being = |)u-fi«S; .ap.,or of akfliul 
'*■>! alhrrX'SW; MkI the reinll niuy be Ihiii labululi^l. 

r^lnrloof Spec. (iriv. L'Htal ffftela 

Vtf.iitm.Uam, nl Vk^*ur. «f Caieiln 

Vatee tivi° -0231 IU.UOO 

Alcotioi 441° l-eOS 8,770 

!>«tpb. Ether Vtt" i-im r.WM 

tkt dlMdiaoldi;'' i>l the Uilcr Uoid* will bt (artlier enhanced by Ihe 

'*teMM«nt« that, beiar liftbier than water, a laJgrr boiler will be rc- 

fttM Ib hold Ihe lamp »ei|;hl of Ta|ioriBc fluid :— f.e,, a ikiuuO uf wateri 

■Wa eea|kirBl«l, Mill foriw about St cubic feet uf at»(n ; wbile a puuod 

tf eilier will teifiiire a larger butler lo buld it, and will only form 5 cubir 

"Wt, 

Weight la one of the pro|)etiiei of nattef whieh in practice we eac«iin- 
l<r chiefly a* H objiatle or i neon Ten ienee, tending lo increate friciion.lo 
NMt PMtran, aovl generally to ciuh aotl dcalroy. Ueaowhile, Uie limiu ttf 



Eti ranga ara comparatlTely narrow— thai it to aay «« «m ii4e. We cant 
Indeed, rar«'y a gat until iia weighl lUiappear* in tnSaila tenuity i hnt nw 
vary aoon Gnil uuiaelica a( the eitreiue verge at any (naiible increaae of 
apeciMc gravity. The mutt pomlerou* lobsiacce known b not quile (wenty- 
two time* beatter than waiet. And yet ibeee ate niaay purpim far whkb 
hodic) of greater wciaht niiKlit be ntade uieful. If, fet ciamplc, cloaer or 
deeper aearob amid tlia atarc* of the niiuetal kingdoot ihontd lead to tba 
dltcoiPtiry of aoiaa aubatanoa baeriiig Ibe tame proportlaaate grai^iy ta 
ptatlaua, that pMlnum doea le cork, bow raaay poaiihililie* of iutpnnw- 
meni would be plaetd ■nhinoiirpower! A thin aliaat af la-rh a tubtcanec, 
intetpotcd ammig Ihe k«e] litnbert of a tbip, wonld glea «itl>ilitf and oibM 
Bailing quatitira at pretrnt aniltamaFilc. bloekt of 11 would affurd anra 
founitatioot for pier*, hrtdgei. and all oarlne work*. It might Iben be 
fiMinil no longer inopoMible t« calabliab a UghibouseuiithennuilriM, Aa* 
r«gulati>r, or rcMrfnlr of power — for Muntc'puiiet, peiiduluktik, and ij* 
wheelti for ail purpnaei where perm Hiee force i* r«j"*'«ii and in ilea «• 
hanineri. pile.anver*, and ahM of \<m% ttage, the uiiliiy uf auvh a aub- 
atanee would be cooenniui. In ueb and all of thata obJt«u, we are limited 
by the IliBili of «ped<>£ gia>ity in oar materialt. 

1'be " MrmKih of .Vl.iierialn" la ■& element that eaieraiaia almott every 
caleulatioa of the aiedianirt ; led i( i* found lo cumlilnlo not only aa at 
ti>lntelinil( lo uM piM«ii-'liiy of adiance ia ctTlain dircvlioii*, bul alaa l_ 
relnliva limit univ^radlly, iiheo we uiteinpl to r<-duc« bayoad trruin pro- 
pnrtinoa, Ibe ente, waighi, and n)al of out inecbaaiewl erectiueia, Jti 
vHnalioaaalaaarwailesiitebaih in deit'e' and inciiadlliua. Munw liuiJica 
olTer atreaiji iraMlancc mil} lu nrtaio mudca uf aliack. Iinpi^r'iuiu on 
one lUffare, they will yield and iidiulcf into Lainiiuc utidrr u MIgkt liluw 
upon auiXbiT. Some nill bear prvaiure lo au eavmuiM eltewti bul i 
eaaily turn aauudcr ; ulhcra rcaiM tbedivelleeil foreea, bwl orwinbU' under ( 
lt)ih( weight. A irry raienaive earieiy of aubdawcaw poiaeai a dbrnaa 
lexltirp, and are eiiduwed with taal alreiiglli lu renal a tirain in Itie dirMia^ 
tluii of (heir Irogih, bul are much weaker agatual ■ lateral ur lr<iniier 
furtv, Tbia dillercnce ia fotfuii to vary tv aa infiniie eateni ; fruin Ibal i 
cerlaiu tnviala 'nbere Ibe adtaslaite U uuly four or G'e per cent, la faioiir^ 
of (br dirvel reaialaore, lu ihe vegetable And anlnMl Obm, luoh aaflaa of 
*ilk, which poaafMea eaonooue tenacily, ooBblueiJ with inoal ootaplata 
aeaibiliif. 

The vaiiaitoDi III Ihe natural pmperliea of bwJiei have ic>>en inflnile 
•cope for (li« eirrciM uf huaiau tni(Cuui(y. lu (he rreebua uf eiit^iueceing 
M«ik>, Bnit in a atill bigber degree tu (be euuliivawce auil n>nai(ru«iiMi J^ 
niviiug machinery, (he cuwibiniilion of lb*«ry and practice ta perpe«ti«ll 
eihiliiieil 10 vurpr»i«( perfeoiwn. By oioa rakuUtwn of (lie oppoali 
force*, tufiellier wiih graM practical akill iii ibe niechaalcal dwUlla uf < 
atniiTtiuij, we r«u nun atlnia a miilt in whiot) abwuilaal atmijctU 1* Hili 
with the utnioM peaaible ecwooiuy of (pace axid luaierial. Tbcrc ia aa, ' 
ww»t« ; ov addiliou of u>cl«»a aad cumtiruu* weight: all irrcfular alntlM 
atr akiifnily counterbalanced, aa'i (he grealeai preatuie d]>Iril>alt(l over 
thp points ul grralekl miataate. l-^api-ricDve h*> enlltled u* lu place !■• 
phc'l t'onfidrtice m (be icieiiliCii: preciaiun of uiir eiij;iuperi. Eiety day, 
we iriiat unr lire* and furiuiiet, wi>liuiil uiibkii iu^,. iutu ailualiont when! i 
ftlii;lii rrrcir in the cakuUiiuna. ur a Bli^lit dvletl in ibe «urkmautbi|(|' 
W'lulJ iovilably I«m1 lu avme Kmble ca taal ri -tike. Huw liiile du Die 
crutTita hIiu lliruug the deob ol a 'Itmnire or (.'l^ite ileaiaboal, or mIio 
■lluw (beniiii'lve) tu be burned hIui1)( ai lirt) mile* an buur in a railway 
carri'gff, reOeil upon IbedelicaleC'Undliiuut Which niiit bu>e been fulliiled 
olhc complicaird inechuuical jjrubleaia which oiui( have becu aolml, la 
urder ibnt tbey might accunipliah theii Jtruruey iu ancurity. A niullilMte 
will gather uuuo a »u»p<Fii«i>'n b(i<Vc wilhoul lewr ur danger, nllhuvgh Iba 
rudi by uhich (he nin».ite riiad^ay aiiil lU IIVI04 Irrighl aro *utl«ioed ap- 
pear at mere ibreaiU in cuinparisuu wiiii iha maw ihey liaiv lo Bupjuri ; 
while. If any uuo rrlli'<Ual wll upon the mailer, it 1* lo a»»uri' hini>elf that 
every imiitilr muiiuii'l uf pretiure haaberti Ihcurclically prbttdr^ fur \ and 
■ hat, piubkuall}, ciery tcjiaialc bar aoil jujul boa been teicrc-l] (txried, M 
Ihal iiu biiikIc 'la-t lu lb'' iuii(i--i ih), ur delect in Ihe Aurkiwauthi^ caa ha<o 
pflMad williout delecliuD. triUourg, tiefurr the eiiil warut ii,e Hooder. 
bund had givwn il a ptililityil uvturicty. waa celebratetl chuDy fur ila wirv 
briilgp. Iiiioxmlan altiiuUe of nearly lUU feet lieiwevo Iwaaummil*. " l( 
Iwilo,'' layi a rrceni (ruteller, ■■ like a ipidcr'a wvb dunit acriM* a cbaBiu, 
ita dciicaie iratrry ahuwiug clear and diMinct agniust ihe aky," l>ili> 
gence* aud beaiy naguns luoiuvd diuigervutty aa (liej paaveil along (be 
i^ta**m*t fabric. 

The forte Ihal enable* a >u*peD*lon bridge lo auatain iiaelf ia, what we 
hate called llii- coAnice furie, anil t* dui^, ne niunt aupiwae, lo aume valtci) 
uf the allrncllve principle among (lie curpuidilar aluiiu, nfal<h rauaca 
Ibeui toieilai a lepaiaiiu); or dixlleut iiralu. In Millnury bnilgra bmI 
anuuK Ihp uiual airi'iiuu* uf ar^hiled-, 00 the other band, the pre^auee lo 
be eaotxli'reil 11 Ihal which crUkhte the patla lofetber, Tu r««>t thit, the 
piefi uf tile bridge wan liNVvHivngtbaiiSeleniioauppori Ike lusded areb; 
and the pillars u( tbe CB(bedr«l t» faaiUn the frelieil tauli that r«aU upoa 
iberu. lu tbi» cue tee And Ihal the atTcnc(h nhicb arwea frant lli«c*> 
htaiua uf ibe auim* bei«erDlhetii»rlvea 1* lOcreHatd by that dwetouiullKr 
qunlitj uf n>Hli«r — iiamelj, Ita lOcuuiprearibiltiy. Ub«aaaytoltd body 
yield* to a eiUfhiDg weigbi, (he cunirM|u«ai tll.-il niu»i be, eiilief that ua 
paillcle* ara aciuall) prewwl inlo a KniHlliT rpaie; or llial, being iwada lu 
eieri a wed^e-like actiDR upua one anndier, llir etieriin i^ji-i* are fonead 
out lalerally. The addiliuu of a band or Imop will thru tinug (be IBCOOI* 
picaaibilily of tbe Muwa luvic fully id(u play ; and bodice Lbat u« tA- 
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■ViMg. lnd«Ml w* Bnd Ibal fluid*, in which thp t«h#«li« rtirc t* prae- 
Itcally St >>ro, cawoot br cru^td bj anf pmiurc op can «i*n. pniiidvd 
■b« hoof) or lob* thai lutruunli thnn tmn kr ircorMl. Now Ihr kntnior 
Dtona ar ««rry MibalnDce ■ndtT pmamn vr mote or )rM lltw* bo«p*4-ln 
• od flrvBglhMKd by Ibr ciltriur. To the »m«|th tram ■vhnioo i* added 
llMt friMB liMxiinprMttbililjr ; aBil Ihii rffrct u producrd tn ft raptdlj in- 
cmiinK rail* aa Ibt vreitnaal arra of lh» bodj b «Klani*d. A calw of 
tad aMprndnd (ri>in 111 uirprr torfu* aad hrlrf loprthrr odIit tiji Mihttiun, 
1*111 bnak (lawn If larpr Ibu IM fr«l to • aldt. 1 1 alanding: Dtma iior 
tidcaa a bnac, itniiibt bv wtmdeot iadtilte hm wubout d«ni[(T uf fnt-ivn 

tmm iUuwD wrijihl. 

W« wa; contlaitr, rhrrrfnrr, Ihat ihe total fatve of rcai*toa« i* amply 
(DlKcirot fo KDiwvr taj c«U wean llkHT *0 niabc opoM iL ll i« crflain, 
al ail «*^ni*. (b«i w> bavt aat, aa jtt, bvtil up (i> ih* t(r*a|[th of uur 
actual malfrUti. Oor nuirbU ari^f uraalla e*1anDi will Mialalo Irn liiii#B 
Ika w»l|;bl of anj pdiGe* lli* prrarfil xvapralHio cm with to rivcl Or 
if DM, IbFf will iiw irao. Tba lki>orrl>C«l limit lu Ibc span of our bridiK'a 
b ihal oiilj at wbirli the tolaaoan of ^wnr or itva woalil (niwbk uiidtr 
ih« intraiiij at pmaure. Tbe raat «ad Muiilil; uf ctra appDMchiiiii lu 

iilih a liimi. 11 ill ■! II >j I aiwina IliaW m«cIi nurrvwrr ilin»-D>ial»; lbnu||*i 
lirai raoMitli, ITT-Tr'brlfai, to Mtnll ar IK« aMomplnlinirvt of that mag- 
■tUMI |ir^|M)l— «f Mblek tb«Snl iImIkii ■> iIub lu iIip deaiui ot Trlfc^d 
—(or ktiBDBliiK 111* Thamct al Wptlmiodrr liy a ttojtlc arcli. Huch a 
wuik nuuld br wi«^bj nltbc of thr anB aoil tbv alic ; aail we mc do 
reawM wbj It iJiauld not bt unitcitahea, a«d coaipleied al laaai ■• eaon aa 
(a«|ip«aia|( prvntt'* lu ba krpt to falare «aly u bervlufcr*,) lb* laal ftkMm 
ia laid vpea tha Victoria Tcrnrr. Tb* lobular hrlilitn aow tn eouran at 
rracltott bj Mr. StrpbtRMD, upuD ibr Omtn and Moljlirad lini- of mil- 
wajti will prutiaMr fomaUi fur diiuj jeail uniur^iuw^, at tpeciinrai of 
ttiaMcaMl rnnlurrdni kIlIII. 

At hjpolhrMk Ihal thr 'orcr of rahp«ioD U praporlinnal ■• lh» arm of 
•MlioB, Iradi u* lo ttic ottlioarj rat« vt prartlc^— ibal aa Ihr ni«f;oiiui)r 
i* iorrrucd, ihr ttmiKib locrraara aa Ibr aqaarr. and Ibr ■imin as the 
<ub« of 111? dimcnawoa. Tlie prvpodiuns <un»(()0(i'il]' which uffir 
abuodanl >ir«£|;ih ia a nodt), niuit trr lualrTiall} ■) Krc.t u fa«i. lli* draiRa 
la riictitpd at full iiaa. Wbro aajr ii( Ihr iwttii nrn luU'Otlvii for inullou 
a nrw rltmcnl ia iotroducrd, ffnni tbr iarri» of Ihr oiuvinit Riaaira ; and 
IbUB hoUi tbr (inr sad thr irlixlljr of our machtarrr a>e ounOiird wilbin 
tlr6li|tc limit*. Torttcnd (br** Itniiln. it la oflrn nctraaikrj lu »ulir iba 
aaoat coapliralrd prvblcini of djaaniKi, aad Ui foltow ihr •nla t>f mciliuii 
Ifcroogh an tatrwair aerie* oi aciiuo buJ itmtiMo. U'r n>uM iumjillfT and 
- ftdOM Ike ■•■ibrr of niu*ID|t parli, hhiI >o udj-ml ihv mirm*nlvm uf Ihr 
loartla, tbal Ibr retolUnii alrmin (ball b« nrulraliirti, or trilucrd la a 
l»tBl«itiB : and wbrre il innrcnuary thai Ihr dlrrcilon of niuliuo ibi'iild be 
rr^rrard, wr niuii accoinp1i«li ihti utijrct vriih no sucb aDddrn or rivlcnt 
kli«ck lU wuiild ilitlocal* tb« mmhiiirrr. Tl>« diffiriill; ■>f ihiii atiamiit 
In kiaoj iiialancn ia protcd b-j Uip b>a<5 iDutiona aud bcilmu* ooiart tl ftl 
acMBipani lb« wiitbiO); of almoal all nvnIir-ttivrrilMl larchaulaRi, and u[ 
Ibe alDplfcl laachluM fuuod aaiuug natioua Itm abillrd ihao wv «i« in ilir 
a<ta of euoalrucliuii. 

It ia rqiiallj iir.fciriil IBo, and alninat r^uallf danirroii*. In lEirr loo 
nucb atirnjillt tu our coottiactMa* aa luo lull*. N» niatbine ran br 
(IruSKrr ibaa lit wrakcM parti and ibcirAjre (o rucuni'jrr il wiih Ibr 
wrifihl of B anprrlluvut mat), i» d«I ooIj 1o <Mcaai<rn a toitl) waair uf 
■kaleria), but xtivuil) tu diiiiloitb Ibe •Itcnglh uf Ilir itbwir fiilirii, bj Ihr 
iiMtrrreiary (train ih.ui prc)du(?ed ufjun ihe part* Irutt ubl' luiiraril. 
Tbii fault i» urie «bicb it uiiial ftcqutail] diiouvrublr la iiuw niickitDrr) ; 
ami wbirb wbrn i.'ncc sdnplrd in praclicr, rrlaina ili Ixild with (be iirra'ral 
iuvetcracjr. Il m)Uirr> no ciinsmnn ponrrrs of cakulniion, and nol a litlle 
fabh, furmra t" l(u*l to 'be tafc-l) or ttriKlorra wbicti ba*« appanvllj 
bero drjiriTrd vf half ibcic furairi ■irrngib. 

Tbrrr ran tr uu brucr pn-of of tbe diOScDliirt whicb op(>o*C (he adop- 
tion in piaclicr uf anj ni'ta piinripl« uf i.-i>oi>ti urlluu vr <vuB||itrHlWlii Ibvn 
that ribihitcd 10 Ihii hiitlot) nf iiliip.hiiildiii|[. In no trrailnn of buniao 
laliour wm il diuii' ii<rr>aar; to innir the grralral poaiiblr flrrDulb fruiu 
Ibr niitiinium of matrrial ; a* niinr wvrr rttjulrcd lo pofvax Midi >ul 
Im'k la pmpotiian lo Ibrir maa* of rr^lalsDCTi or were ekpoacd lu mure 
tiolrni rariclicf ot ftrain and abi^k, in Ibr uninial cou'te of tbrir irr>ii-e. 

Tbe mrn wbu lui^rriolrodrd ibr publie dui:kya>da Aire oftro wril 
•rrtMl Id Bialbcoiu Ileal actroce: and were rerlainl) arquajDled iheurrticallji 
wiib Ibr ruinmun uviuni. tbnl aniurig righMturd biuret, Die iriaunlr aloor 
win |>rrsriir il« fcirm itiiHrixtik* by the nwxliljr u( ihr oidFii, wribuui do- 
|;nidluK upon Ibc plll[nr» uf the jiimla. Vrt nolir ucilil a rn'S'il pcrlud, 
wurkvd iiui Ih* iJiioni lot" iti •cry obiioiu praclKal de^rlBpnifol- l-"ur 
Ornlur>rB were our thipr ooual'dclrd on prHKifle* which eau«»d ili* whole 
ftamrwurk la be d<%idrd ioio a mccctstun «f p>raII''l»KraiiiH. Eirry 
•rriM of Ihr llnibrra. as ibrj were budl up Iruoi Ihr krri In ihr ritrka, 
(ura»rd rijtlil-(iiiilr» with Ihcic irmlrci'stura and wllh Ibeir *uc<*a»or»; mi 
tbal itic nbvk- labriu nu'ilil liuru lirt-a as plialilr aa a parallel ruler, t>ul 
for ibr ad><iiiilivu> llnurieM Rt'tfi bjr the mu'ii<ri>, bolia. aod bore pirvw. 
AX lr«*t Ibice quurlrra of lh« available alrrnglh of (he nialerial* wal 
pMatbl) aliuitPlf'rr thrown away. Tha aafrlj uf (bo whole wa* mad* lo 
drpviid upui) ita wrakeil part* ; and Hbra drcay romni«oi«d Ibruuii'i V"*- 
trit oJ liiiio or Ihr artinn of Ihr rlcmtnu, eirejr Buccraal<r atace in ilt 
IMlianr* made tlic progrraa laorr ia|iid,aiacr the wrar and fridivD in- 
crcxacd lu duuble prupntiiua aa tbr fatttuiuga bvcaaie ncak and tuv>c. 
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Aaioof (bo propaelW of roattrr are anau tbal «« w»j Irm aabaidiary or 
iMtMralal : iHiallliea wittdi we Duty be Mid lo diacoror rallier than to run- 
pralirBd, and i*boae aneaoin ar« of a aecrel, and a* il wm alrakbT 
cbaracter, •« that we oaoautalwaja pradkt Ibrir Rcartewre or calcabne 
Ibeii foiie. 

Tit* tuid asd |mM«Mi bodita prrtrni many Inaianrn of tl m a pef- 
pleiing iibruuniena. While ln>r»ti|aim][ the coiiditiuai aader which aalid 
tubalaucra eiKrr into >oliilii>n ; lb« iMc of llquM* ihruUKh i aplltar) <«ti> 
tie* 1 the iiiuliuoa ut campbor aod oCbor bodka wbrn placed u> Iba ttdl 
tnifara uf HBler ; Ihr Bbmumraa of rryatalltMliun : Um riini^taalirn ul 
icfltea lu ihareaal ; or tba indunmatioo of hydrat(< n wbrn ia «o«lw«t wiik 
lulnuKI) di«iilad platinum— in Ibeac and aiDilur Ofra, wa eamUBtfr •« 
etrry *tde a »rr1rt of anomallaa wbicb lU >el bufflx all our rfluna lo (pMip 
tha iBCubtrml foci* mlu a ounaiatrnt theory, i'vt ihr prrtrot, Urnfore, 
we tonirnt uurtcl>c* wiih tbe fuDciioui of cmpif ica aod n-Kiatrar*. U r 
muat ubarrnr aoit rollerl tlir f«<t> Ahicb »■> herraricr furuitb a doe >« 
lb« labyriuih | «in6dpnl that wbrn thai clue ri unce uixnl, ctcry alcp mil 
mil only briag ui lu aumr rcaull uf practical utility, but will rviralyei 
another e mm pie of ihe diriaa ajrniturtry uf ualurr. 

the limiu tliil are let tu impruir icent by iliAI-'ullin of condrvettoa.at 
the irianitrnicnt of niccnaniim, irqairc a ttty diflercnt tpcort ni tnaJna 
from Ibit wbLch ba« for it* o'jecl Ibr propttltc* of n«(iir«l MiliManoeii aad 
Ihr letmin'l piaUem* a>e auMcpliUc, in general, ol nirt*ly rolatira ••!*■ 
lioi-a. Sttdoti) may wa ha tbia lo ta* ibioluuly— 'So far 4an >e |a, bm » 
fatihtr.' But wa an oflra able to nrddc anioog tbeftraiohjccu fjw «Liil 
maibint* are intend Ht—rconomy, rapidiiy, bd(I Mfrty— bow lat the nacvHi 
liei ol Mth an be iccomiaadtitd. to at lu produce Ibr teiult of mmt ad- 
vaniafc. Ycc eTrn brrc nur indict cari irldnm be coDtblered m flaal 
Ttic inI(odui.-ilun of a new luiiefial.or the iuB|r*li«o of an<« oonUautii 
of parl», luay at unce rrndrr cat] tl)« luipruvrmeiilt tbal have halird tb( 
iiigennily ef man for gentratiuna. Tha bliloiy of inrrnljoo it full of 
examplra. Il would b« a curioiu In^oiry to traN* buv naoy conlrii 
hare hern deliyed for year* from the meie want of knualrdg* orih 
rit/'Uta Ilir «i>ik% ; iikd ohligrd aa il werr lo lie fallow uniil lli« oMinia^irf 
the notkiiiln ronki tiLtficimtly cnrrriiHind wiib Ibr ingenuity of Ihc ia*N- 
lur. When lladky (Irtt coniiruclcd tbe qiitijrtni, tiill knaian by hb naair 
fitr a lull); period it wai pcifccity ut«lui lu tbe dtlcmdntlion of tha laa(i- 
ludc, •* Ihe iiidicaCtvna conld nu-l h* drpnndrd upon to a greater accuraii 
(ban SO Iragart. llul after fUntdtn had inrmtrd Lia " diTidiat;-«a^flf ,', 
tbr |ra<luBli«a waa u> taitly iuiproied. that erea In the ei>motunr*t uiM4»- 
nanu, m srror of Qrc leigu(^« «u teldam to be frarrd. TU ntaaU 
urBiuiemtot* nf annular ditiancta tiy the tnicrumrtrt wen lung aabjcd U 
liniilar diflicultiM. I lie tiikliuiuciit walled, at II wrrr, fur W(i41aato«'* d» 
corery of Ibe means to procure ijlatiiiuin ntrc iu line Ibat SO.OIXt mighl he 
•tretdicd tide by aide «itliin the breadth uf an incb. Tbr luint whrrh wti 
rtached by ihii dUcutcry «h falluwed by anuthrt paute. Then nioa a am 
ad>*flc«, owing to the beautiful inrrnlian of an rjr-glait c<>m)M«<d i^ 
double refracting tpar, to mounUd aa lo reioUe In a pUn* parallel I* tU 
atii irif r«fiaeilon. and gi^i*. hy the |;radual irpaioiion of tbe two lajtv I 
aieaiureiui^nt luicriiiilttr ol alniutt inAnilr drlicacy. 

Su in tbr hiiliirr of Ihr itram-rupinr. Banlton and Wall had Was la»| 
parinrii, and tbr ilirury ut hi* ^rtal machine wii alinotl perfect, whca Ur. 
Wall ilill fuuud that bit plaluna Ailrd Ihe cyliiideia to ill at to oceaiMM eon- 
aiderahle luM from leakage In 1(74, llr. Uilkioaun. a large boa-iutitr . 
Iii.traducc<l a new pruccM of CaMing and turniag cylindrii ol lion. Viii 
al once aiailed blmtelf of ibetn, and in a lew monlbt tlic iiiareuracy of tbr 
piiluu " did not tuyirhcic civced the Ihickiietr of a tbilling." Tbe tmu- 
derlnl Mlfeetion tioM atluioid n>ay be »crn in a ruiarjr ilcam-cwgia' 
patented wtibin ihn lait fea niouihi. The atr«ni'ehaa<b<i pie»rai< a mt- 
tienal plan, aomew bat ictenililinK Air puiiiled Gutliic tichct act roahd i 
drtle : the ouilme bring foiturd by leu ■rKmroia of cirrle*, til lelrrilaf la 
different ccDirea. The |ii>toti hai lu iia'ciae round ifaii untulaily foama^ 
chambrr, pictttiiing a atraro-liglit coaiatt at holb edgtt; ai>d tMb la Ua 
accuracy of tliv wuikminahip.tliat Ibc lcik»g< ii baicly pt-rceplible. 

Stram, a> applied to locoigiutiun by »ea or land, la tbr I'rat wondn* 
woikcr of Ihe age. For many yttn «e liaic been ataitlrd by auch a tw- 
cetiion of appatrnt iTiiriclri -, ve bare to <>ltrn teen reiuli* wbicb mrinmiri 
aod Falttfi"! all ih* •Ivducitutii of aoher cakulttiua, — and *« brief aa ia> 
terval haa rUfiird beiwren Ine day when crilain |'«rlarn>knee* were claMrd 
by men uf science among inipoatlldlitifi, and tliai mherria llieaa u»* fu<- 
forniaoeea hid aluiuit craard lobe rriuarkahle, Iruiu Ibeir fm}ue«ey— thai 
we might be almoat eicuMd if wc rejatded tbe cloud -obinprlltns deaoa 
with aomeiobat of ibe rticrence ntiith ibc aaiagc pa^t tu tit* anparior, 
when he woi»bip« ii omnipotent rvcit poucr whoic liuiili be caanoa htw- 
aelf peri'civi. It it nut tuiptiting that inxiilK'na, drngitcd to improve thr 
foriiii and and app! ii-alioni o( ilfam-pntier, ilxiulil conatilule a latgo yn 
rrulagr of thr tpecilica lions whirli are eniullrd al the Paieoi Ol^i^e. £ira 
in Franiw, we learn that wilbiji a priiud uf fitur years, (he following nuoittr 
of paleati. coonected only with railway rviiilruciian, bad bceo olit»iiitd>- 
la 1843, 19; ltU*.Zi: IMA, 88; 1M6. 131 ; loial 2G0. Of Uiatt m 
are told that not abuie Ihrrc or font hale been cariied uut ao aa to lealUt 
ailt»ntage to tbe Imciitort, aod all ol tboae ware of Eogliih origin. 

The nnmtirr of Bnghth paienti it, of rouitr. cotnidetahly grealerc bnl 
wr duulii tthdlirr the proportion ot luccrttlu) ooe* hai hrrn at alt higliri. 
Ingeiiioui tuta hnie never cKptndeil tluir cnc'^ica upnn a tuhjirt ■hrreUi 
iplendour vt p*tl or pOi*<!jle aocetaMi haa »o cdrituall) daasled tU' 
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taMfiaMMD. aail rsMhrtd iIkqi amh\t 10 peroriTfl the pt*l liiffimcc be- 
t*fan the rcliliie bmI (be kb*D<ule liioiti of po«iInIit]r. Dtc«iiH kt^Garc 
t>a>l fiilei) lo jwcdcUioiinc Die iMtnt »i which higher pcTfurmancM KM«ni* 
iMpOMlMr, th»j too often bt'itto to oaaiidM' it lUiieinaom ta invakt her Bid 
U ill — fargttltag tlul lK« prnMcret m ((iiilr diirrrnnl nn«i — to deeido b*. 
MMB tfca (■Uli** vierilt uf i>o nxcliflrattnni a4 mecluriiini, and to dallM 
Um aUiiiMte capabilitin of eillier. Tliefr 1> no more iirlUiig elinitik of 
Ihil I«ad«ac7 than ti eihi'iiied in ihe cDTitra«trt]r between Ibe two f real 
IT«t«m «f tailnay iraclimi — ihc Igcoii'atiTC and the aliixitphefic. Thit 
eoatraiertj ku alreailT cai< ibc (lubUc iaercdible ittinti and tiat, moreoicr, 
ba*a HI ittileroiuly nuaafcd, thai eien n«w, if Ihe mane* markeu were to 
nWm lA a wrj po(U<>le tUl4> at plethnra, ■ plauiihia protperlui and a new 
patanln wnald And II no dilHeulI laah to nrvanli* anoihrr coni|ianj, aud lo 
§K aoWrilied fieah hundreili at Ihouianda lowarUa carrying out an ripeii- 
•eai utiith ought ncTei lo haie required inor^ Ihan a few moDlba' tiia) and 
m itiort lenttb of irorkinK lino fgr ila Anil laUbnient. — for Ihe |Mlaclp1r) 
•ccordinf to which the cxpcrimeDl lODit iiieceeJorfail, bad heeo d'lermined 
loB| nae* ) and it i* a (act »|itellT aad and tirange, Ihil anong the terf 
BBueroBi |iatmta raUHn; U Ihe ainiAiphrrie railiraj, there i) oat one lliaL 
laD«hn oiMn Ihe rral luentng point of Iha iiiieiiian. What »ai called Ihe 
** tOMfiludlnal Hire" m opening, thrauah whiirh wja etlaiiliihrd Ihe cod' 
Mstloa belireeB iIm pialon irawllini aiiihin llic rxKiuiled iiitie Hnd tlie 

*f oaniagea, tartncd ihe jii^ dc malttttcr fur llie iuimtori j aoi *e(j 
and clette arc ihe conli^lTancet "e find •jftrirwd loe inpruvmg or di«- 

il^ «ilh thu lalie. And ;el the tal>r ittdf ei>ttr«it littt at a aubotdi. 
aUe haeiMA into ihe e^ivaitaa by aihieli aoeecM or failure *ai to be ileire 
niMd. Craailnf ihii iii MMirnc<lM wu thaorelieiK; ^lerfeiel, and all 
frietkw and leakaite aniiihllale'I. the main piinrlple, which depended upon 
ttae iBwa that gmern Ihe mottimaof elatlic lliilits.was Irfl lahatly uniouthcd. 

UaUttf of acirntv, nerfTihelfsi, conuiiieil ttci»dt which aboulrl have 
' thia mial^e. One hundred and ilatj* jean aga, M. Pafitii, one »f 
MrliaH iaTcnton «r aieam niachiner^, invrnled a aiolit« appatmlua in- 
nlTiof thi* Identieal piiafiplr, and vhicb, wheit tried, ma found ttaatmg. 
The uuchlne tllud'd tn wa* de«i-r)hed h^ Ibe inventor ai "an engine fur 
fttaipiiif the water mil of niion hj :he pn««r of ■ nodcraid; diilani 
rtirr." Hit plan wai la eiect upiin Iba ttrcato or walcrfall a wriri of 
fcrciifi i iKtii hy which air «a> to f>e condtiiied tnic a reurvoii. Fnim ihli 
IMIiiMr a ulme tulie, tnmr lultri in length, wai to be cariicd oxr hill and 
•divf few Ihe btiiik »/ the riier. Ii wu luppnted lint the eonitanaod air 
wuald t/aicl itont tl>u lube, and could be applied ai Ihe mine, through 
■ppenpriate nvrrhaiiiim, tn keep Ibe pumpi galng. M. Pipin ta taiil lu have 
triad bia Inveaiton upun a lai^ acale at Weiiphalia; and it it certain that ( 
atanllar eiiitiiw wai erected in euiinectiun with one of iiur own Welah mtnra: 
nut in bwlb caic* with rquallr iD lui^ceia. The macbiun at ihe utcful end 
BOUid Mier be gat into nii.lkun. The condenaert on their >id« woihed 
pQwcrfwtIr, t>al llic blaii of air ai the dUianI ealremitr would hariUj blow 
tint a eaiidUi and although il had bern cabulaicd thai ibe cond#o»a(ioD 
■ ■•nUl he trjiiiniilied al&ng the tnhe in lea* than a minuui, il wat found 
aptM litai that lite tltghl Impulwa wbli.-b arrieed al laii had been three 
taiiHra mi the road. At a lail atteuipl, ihe itialion of the air-pnm|ia wai 
naaraed, anil the cfTecl tried i>f cniplujiiig an tiliaualed lube. Hut ihii 
■ud* pntred ai inrfii^cioua ai the other i aod the eipeiiiDonIa were tLnaUy 
•fismtoned. 

In the proceaa of writing by the power-loom we find an tnatogou* eiin- 
plrwl vckii'i I r limited 'ly tlie brdbeii at allernatinB nxilinn of Ihe aeiing 
f^T^a. The rapidiiT with wbicb the abulllecan be thrown frora aide lo lidc 
bwlwera the thrrail* u( the warp, it limited hj tlie ilteniilh of the woof. 
Ibrvid it eirr^ea aerou. When Ihe atrain t* to great at lo eauae more Ihan 
a (irruln atteag* nunihet of hrrikiiijit. the nel pit>ili)i>l n( the machine will 
be tocreaaed bf working it a liiwer leiucilji. Bj a recent iniproietnent, the 
abiilUe it mjrle at rtety ribrati<i>i or ' ibot* lo caromenn it> ujiiliuii ]li>wlii 
BMd incrraic to iclocit^ a» It ptooerdt i thut diminiihing the attain up"n tlie 
thread aod ccoiteiaitiiig lioie. crea in the fitr or »ix feet that conitiiute the 
••efa|r rilani af each 'thot' And bit lliti niraiii the loutin tie i-utueliiiiei 
WBiked at a rale Itt ISO lhr«ad* pM (BinDl«, or 3 in titif aceond. Tbit ttiU 
CKMittitiiie the abwiate liniit of ipeed under Ibe exUiing foim of conalruo- 
tl<i«. To exteail it w« mint inl'oduce a new piiiitip>, and dliciier tum« 
■Btbod iif wealing the ti»ue in a rylindtiral web; when the OK-iliatiun of 
the tln.lUc mifhl br Irana/^rincil inlnarontiminm rr-Tutuiion, anil the tiiaia 
■fOK the woof, aiiiiiig fiuis ibe perpetual itoppaje and ctMnge of motion, 
Im auaihUalad. 



ICHT OF ABIilTRATORS TO COPY PLANS EN- 
TKLSTED TO THEM. 

Kurai. trjtu^N orKRa-HULiaK, i»vcnt ojibdkn. 

[We h»ve li(*n miiit^tt-d to spve iriHeniim t« the ftillnwin); let- 
ter, and to givr our ujiiiiinn «.•< t<i the prjrtlce, Wc niu<<t dcvlinr 
ejijriim tmr wtiril mh to the nwnrtl ; but with n-giinl to (he rijclit uf 
tli« uiii|tir« to tvfj nriy plann vr i)nininf|i;i( thut are Uid before liitn 
we niual dcnf, and cooaider lliat it i» ■ lircavli of duty.] 

Sia— Under a deey teaae of the ditj f ftwe to ibe prufeaaitiii U large m 



••ell ai to njtdf, I feci hound, b«)w«T«r reluctaatlr, to eapate ilia faQowiti^ 
faeit, wfaitiii, if tauiUf tauciioued, I coAudar would be deiogator; lo a-j 
profeaiional character, and highly ^qjudkial lo (h« enda of jutUce i and I 
bopa lo roeei at joat banda tba caiadoor and iuppu4i that my eaae dtaerica, 
and whiota ii It well known jou iierer withhold. 

Tba lataaea ol the Rojal Itallae Opera-boutc ehoM, about ■ fe«r after ita 
eomplftlon, tu coiii«it l*o-thuda of luj lull ol :i^U(if. (or tupenstcudi ng 
the rrcL-liufi of it, &>;., utrliging lur lo lattitute le|t*l ptocccdlagi lo lecofee 
tlie baluicc of il. whea, alter pajing lulu couit biil. more titao iher bad 
olTarcd me juil before going to lUe jur;, thtj' hcgfed a Itfaranot (wfettfa 1 
had origiitatl]' offered ind tbef roliiatd.) la (bit t acceded, and Ur. T, L. 
Uonaldtoii aod Mr. T. llctlan} wcfs appointed lefcieea, aod hj tbaia 
Mr. ^muel Angall waa naoied at umpire, and, at inc releteee eutild nut 
agree. Mr. S. Augoll baeana the aula arhiiratoi, and the drfotMuj 
ut all mj original dcttgu Mid ducaiMMita oeoeuafr -lo tubitastuto ui; 
claim. 

Un Mr. Aogell'i award being delirered (of which, at jou hiv». peeha^ 
properlj, refuted lo adiuii any couiinenta on it, 1 muil aajr nothing, what* 
ever I may think), I aiipliod at his olGee fvi mj papen, and found to m; 
atiwtilihineai iImi ibe louat cnroplelo o( my dcalyna, woeking drawtaga, 
and vapeei, were mbting Irom the portfotioi aud tin hoiei, and that man; 
hail biieu eojiied in .Mr, Angcli'a vlHco by two of hia ataiUtnIt, ose lif 
whom being fouud bj nta tn the ad wat obliged to admit that it waa hj 
Mr. Angell'i order that be bad dooe to. Such praeeediuga tcened to de- 
mand an eiplanation. aod 1 wrote to hiiu, that after the aolemn aunranea 
he had giteo to me in the pretence of Mr. Diioaldaon, Hr. Sniilti, aad 
oUiera, at to the tafeiy of my papcra when delnertd Into hia baada, 1 <miIiI 
ftua bul regard hia cuitduct aa wbollj uii)iiiiiAtble, iaaaoiucb aa he waa 
acling aa umpiio kn Ihe perforniann of a prv|eiaio>ial aod judicial duly, and 
I reqiietlod htm to deliver to m« the other document in hit pouetM'tn, ind 
to render to me tb« aoat eaplldt eipianatiou ua the lubject. Mi. AngeH'i 
reply was, tbal tbe doevoieitla I i-lain>ed uf hira rcmaiacd in hia ilroa| 
clawt during hia abtmce irom town ; but he admitted thai my diawiB(t 
aad eiiracttof my papera had hre-n copied in fail olBce h; bu autboitty; 
and that be conttdered bt had a parlett iighl to bafS aoj eopici ur calractt 
intdf fron any daeumeatt or diaoiugt put in hy me a* e'riJeoce in toppoit 
of my claioi, in order that hia iDeuiortuila taigbt bo eoia^lete, thould Ibcie 
be bereafiet' any uecation lo refer to it) and lie went ou to aaiu.to me that 
I nciMl lie under ou ipprehention wbilerer, and lltai ha wit quite prepattd 
al an) liaie to tliov (lie tiMinn maile Irani my diauiiigt tu Mr. Uuoaidaun. 
or lu Ml. W. Culiciill liuy luliciturj, lu eati<*^Laliou ul Mlialjiug tJicui aa lo 
hii laude of acluig. 

I'hete cxplanatiutia cannot be regarded ai olTerlng anylbiug like aattafae. 
lion ; and at tu bia gi«in|{ caplauatiiiua to Mr. Oictenll. or Mr. Uoeiaiilaiia, 
I hate only lo refer to ilicae (enilcnicn'i Icltrrt, in whicb Mr. l*enaliltoii 
aaft, Ibat " lb« award baa cauard Kreal lurpnac aud diaappunitutcnl t<tliiiD, 
particularly at regarda Julian 'a lalaiyj and ihai alter ■iiu<h lh«iiglil he cotild 
Del ui-decttaiid whf rupirt tl n'l drawingt were taken hy Mi. Angell, Ihey 
not being neoutaiy to aui-ilanltite any point in Itic awaid, and il>at In au 
doing bo luil eiieO in juUjiiiieai in ihn cateaitugeiher;" while Mr. Cotlerili, 
Iba other geutlemau icteired tu, urute lo me thai " he had read war ray 
cotropinilcncc wiih Mr. Angcll, but did not tee any utc in examlBlng the 
topica be had taken front uay dianiiiga. Ctrtaiiiiy," Mr- C'ullerill laya, " 1 
cannot ace any puaaibit uta la Mi. AagelL'i copying any of then lor a>>y 
purput* ol Ibe arhitratlen." 

To thcee upinioiia of the gentlemen to whom he appealed, and of ■ great 
many more pioleationnl uitu l« h houa 1 ban iiiciiliuued tlic ch <:HiuUaacta. 
■I II iiei'iatar) In add, ili4t ou« sf Hit cupin made from my >ie*igai, auii on 
whiuli hi> auulaiit xaa >liti:ui<roil, u oiajked No. Sit* the lille ol whK-h rant 
tbua— " L.uugitu4ii,al tCi-Uoiiot the new tbotlre, aaluuna, aiafe, Jc-., IruLO 
the luuiida>iuii> In the ruitls. cutuplete aa eiceuied." Ua iliu cupy Mr. 
Angell't aatUtant bai wiitlen aa luliowi :— 

** Uo|ii«» o( tbia and f )i»a ethgr drawing* of l|r. Alhaao't trorlit ol Co- 
vaot (iaiden, by Mr. Angell'a order, wen Mken by oe and Ur. Wo«di and 
are in Mr. Angeil'a poaaettioo. 

(Signed) ti. Judge, jtia." 

"September 37. 18<e," 

The law alTMding me no rtdreu at thia itaga, I am obliged to ilata now 
whu oihcrwue 1 would umler iiu uiber eiicuiutianeea bung iviward. 1 bi^e 
Iweii a meioher of the piufeaiuiQ uf ciril cugtneera lur a quatiei of a cew> 
tury lu Ihli my adopted country, aod hare been ewgaged upuu tarioua woiba, 
which 1 prnuuie baic tulli>.-ie»tly cttaiflithcd ny ttaim w tunie airiilty ( >l 
not 1 would wtibngly ■iluvi uiy i<|iutaUi>a 10 be eatioiated by What 1 liaic 
duuc at t^<(nl.|aiurn Ibcalie, the aiasner tn which it bat been aeonai- 
pliilicd, tlie rcry ibort pcMud in which It hat been ctfecttd, and the itnail. 
iKit uf the eipeiitet aiteiiUing it, laddering lliac ii leijuiced Uty.fuui 
original and clibutale dciigni, and abute a handred working dtawui|i, apr. 
rincationi. dec. Oic. (til t»M >a ciidmce], briiuri daily aad iwghiti atieii'i- 
ancc tn Ibe raitnt vl Iiuiu aiatetn to twrnty liuura a-day, ilutctiiig aid 
■upr«int«>>>ing fraui Iha taiy fouudatioui the <-vuitni<uun and demraliuu wl 
tlie DOW ibettre, hs< Mnjraiy'i aparimtiita, and Ihe iraproicaiimt wl lb* 
wli'ile attahhkhiuent I eoiitrrilng al ihc lanie time the uiivle of the old aia- 
leiiala. on whith were daily engaged Iron l.UUO lo l.ftOV wvthmen IM ail 
Irddca, aa wcU aa Ibe BttendAnoc ol aix ut toy aatitianU and a tick uf ibe 
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«mrk>. ill their txpewM inA ulart h(hiK rfrfr^yiril hj m* daring ■bovetix 
tnoitUi* up to thr opening of xbr itiMtrr, and tar ahoat (i|tl>i moBih* aA«r- 
«krd the M|)eni«a al mnelf tad two aultunla. I •:■■ MufldeMl^ appMl 
to Mr. lloaktOB. *h«, in bii ofldal capacity •■ oOicUl rtfetM, iM|wet«d 
mMt ininat«ly all m; d*iiitni, and is hi* «Tiil<n«4 declaml IbU ht aaw tbe 
rt»U of Iha work* aaii foundation i, and that, to th( but ef hia jurlgiufnt. 
Ibej warn auMutait in an admitahU nunnar. and <Ua|tUy«il gr»al ahltitj 
wUh«ul ntraiafaHre. and Ihat haahould not bin allvvnt Die llieaini lo 
h»o bno oprurd ualeai It had b«cn properlr done. I could alw Bp|ical la 
(li« tridtnn of Ur. Alliwn. Mr. BraUliwalte, Ur. Os<l«ii>, Mr. C. II. 
Cinior;, Ur. W. I.Axtoii, and Sir John Rannia. wbo had odcii *iiit«d ih« 
warka iturl*^ lh«ir pngfttt, and unanimotttlf ileclat«d il Xa >'•> a vrrj- fre- 
ditabla work ; ai>d maiidwinit tU gieal ietrirae; tod the UioK lin.i< atlmard, 
il «u «tf(-aled in a atieiHlfle. worfcinsnlike, and ecnnonucil inanufr, and 
M awnik of an mrltd on <tl(h fmt ikill and mccew ; anil ihvj all ipok* 
nr> ptilicaTa'lir aa'io uy iixlFfiiiia'MUij anil tl>r (timrim ol ili; aiDuunt of 
1117 Aarrea for a work unrquallrd for xUt aicat taciiAcc and ctcition it 
dMundeUi and nhich had heen adniird b) all iaiparlLal judge*, tt whoin, 
U veil ai for the r*Toiir«blB unanlwoa opioion »pr<MCd \if Iba |ialilie 
prna, I owe a dc«p debt of tratiiurle. 

I CDnaidcr Ki^tclf in dutf nllrd upon, on public a* wall m on prhaia 
|r*iu>dat to appeal lo the judameai of nr pr»re»ii«i. cither m «»||tnc4r« or 
Mvhltael*. to tti«i mauititn of whieh I look oiih cofiKdance, aati*ll<d Lbai 
thtir high chxraetrr and honouraMe f^t11ng> will induct them to fonn a ri|hl 
MilmMc af IheM prb(«<'dingt. and fill net allow my profaaiiaiul n|hU to 
tia IranplMl onwiik ivpnnitjt. I eaniend tiai Ur. Aiigfll had ntiihrrrt|bt 
■M pretext whtteTrr lu lake Mpiei of my drtigna; hia duly in theoffioa la 
which he wu appointed wai to deicrmlne an tbe rem une rat ion. which, in 
cqniiy, I was cnirtlrd to vfoa my claiiu. witfaoat ba>ine nnr furilitr duif la 
peifvtmi and ttrtainlj nothing wbich could leadet it necttt*'> n' p"<p«r 
for him lo lelain Cf>|^ie* of uy drair;n(i ; and I leait il In tbe piufv iiinn 
■ad 10 Ibe public In farm thtir opinion, both aa to hit condiKt anri (be 
motlie whif^h may have bfluewad hin n thi« occaiioa la copf ni; pappii. 
whieb he ttkll relaini in hia pn laiaitoB^-coniiuct which I cuiitend it wliullj 
itnprofnHonal and indDrcntible; nod I refer il lo tbr profeni'm and in the 
public, on whoae wtll-kai>«n love irf ttnpariial Jitaiice and liatrcd of up|irc>. 
lion I eu cunlideatlji rely. I am. Sir. Ac. 

D. Alsano. 

OOce, 22, KiB| WilliaB-airMi, Straad. fth. 1M9. 



PROCEEDINaa OP aCIEMTlFXO SOCIETIES. 

RUVAL INSTITUTE OF KRITl^H ARCHITECTS. 
Feb. S. — A. PorNTUK, En|., in tbe Chair, 

Ur. ScoLnt rMd a pap*' " On |jk« Topagr^^ji and JntlguUlt* ^ lh» 
CUy n/ JrruMtnm" 

In Ike eoiirw of it, the wriifr alluded Ui Mr, Perguston'i pubtithed theory 
at In Ibe UDK)ue of Umar and the Church of the llol^ Sepulchre, and that 
grollenuu being pnaeni, an iuterealing dtieuaaioa emand. Mr. Dafid 
R»iie>t>. R,.i. (tome of wlmac cipilat ■kelcbet wern amnngil the llluttia* 
lioa* nf Ibe paper), joined la qitetiionlnic Mr. Pciguaaon, who iloud 
gallAntl; and good-naiureJIy a croas Are of objecliou*. 

Mr. Perfiniton't riewi, ai «« naihered, may be bilelly tlaied thut: 
namr);, thai lltr building known ai the Motque of Omar ia. in truth, the 
Cbureli of ihe Holy Sepulchre, and that wbai it railed ibe Ctiurrh ol the 
Holy Sepulekro, and wai liuiot in ISOt), wai a bitildiug nal railier than ihc 
IVth rent my. Ilia principal reaacDi lor Ibe firii part of Ibit belief the 
lliat the to.cilled Ma«}iie of Omar ii Dn()ueiili»naMy a eirniUr Christian 
builitiiig of the lime tk ConUaiiitine. and i* bnilt orer ■ rock (landing up 
IS feel ftOBi the floor, iriih a care in it; fnribrr. thai l( could not bate 
b*fO a motque, ill tiinape and irnngenienia being eonirarji ta ibe ntguiie- 
nenta of the religion, hi reply to the ijurdiun, at wtial perind wa» ihc 
ttulh Imt tigbl (if and tbe lille of Cbutch ai ihc Holy Krp'iktire given lo 
Iba adifioa which uow been it, Mr. Ferjiution >4id ibavl liO year* before 
Ibe Cruaade*. Mr. Seolci did not believe thai tbn (•o-c«l1ri>) MLuq.ipuf 
Otnu tnn of the age df Conitantine; lb(i maiiiarcliM were iSiglilly ^uinrnf, 
He bad nevnr aeen a pointed arrh aa old ai Coniiantln«. He nitiitdered 
that Ihe columna uted were froni a more ancient building, bui ibe atrueture 
llaeif wat of a cumparaliirty recent pdiod. Mr. Perguunn conLrmlrd Ihil 
tbe atrbei beipg piii tiled, in no way neakennl hia opinion; be liid elte. 
where ahown thai the pointed trchi fiotn HUO yraii B.C.. had been (he arch 
o( thai conntry — tbil i), llx borllonial irch btai-kclted inward tu a point. 

Ur. Htnry Galling. I'dlow, fircacntcd a Tilnnl-lr donation, n( 2(1 follu «o. 
lumeaiConaiaiiogof an inrly edition of Palladiu 'l^iOji llacinliuii'i Vaicii 
Original Deti((n(, hy Ltwi* ; Chambeia' Citil Arriiiltcluic. 3rd edition, with 
autograph o) the aulbor; W. Adaaia'a detig'u (of Edinbu'ihji Cibb's 
worlta i aad Raodtkl'a TVdi// TkArijt* ti PrtUpn d* FJrt d* liiiir. 
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The firat pari of a paper " On /la/jrsrrnenfi in Ettttrie T^Ugra^tt, 
ttfir flaiufoT f'riiUing bg JUectricHy," waa read by £. lliouruN. £m{., CJL 

faff eet as telegraph* at Brat aighl appeared (obaerTed the author) wlira 
Profeaaor WUeaoiene applied Uw diaconrjr of (Etiied to Miageuphle per. 
potei, and uied ihe atlractirc power of aofi iron (diicuvared by Araf o). la» 
(pleaiing 01 gliding the mechanic*! operaiioni fe<|iii*iie (or the parpuvuf 
either piunling to or peiating Iclteii, itill iin|>ef leeUuiii levre funad to cilil. 
and tbuac to a very MtioDi cxteni — •■* aiueh ao indeed, *a la reador in pt«c> 
lice many of llie prupj*<d ptiaa utaleta. 

iVetlou* to pointing oul the impcirlerllona alluded la, Mr, llighloa a*ili 
a few remark* reUtli* to the aciiou of electrieiiy and «agn«tiini gei.arallj. 

He then procMded wlib the ubjeei of the paper, and roniidired the toft- 
ject onder the foliuwiug Imilai— l<i, ihe hiiironienta; 2 ad, Ibe Batlena) 1 
9rd, Ihe ConduDiing Wirca; and tth, ihr action ol Auuoapberic Blcftriniy, 
Llrhtnlng. ibe Aurera UoKcalit. aud £lcclric«l Fug*. 

Tbe Aral itufrumtnt .Mr. lli^hion nvtictd w>« ilie Bell. Tho rlngtof tf a 
beil at a diiiani pmnl, under lli« Uu*t impruicnKDI of Me*ar». Wbralaloaa 
and Cooke, It effected by maaniof the attradive power developed iamnaea 
of wfi iron. Tbe impraireuent ounaiua in removing a detent (roe the 
wheel* of a pioc* of clodiwoik, by tbe laooientuu) otiialned fnim a f^Uag 
weight, the wcigtil falling by Ihe romof graelty on thecalch of lb« whael- 
wo(h of the bell when tlicdclemt ia wtibdrawn, by the altiaeUw power ol 
niagnctitiu dcftluped In an alactru'iUBgntt of auft imu. 

Iba luelhod oinplajed by the Me««ri. Iligbtoa differa from Ibe fMe|Oia(, 
u regard* ihn inecbaoiam, in the (ame manner thai ■ nUeh ddCera frwo a 
eloeb — a walt^h heirtg capable of continuing it* at'linn in any potilinn. Tbe 
pliB coniitia ID inakir.g a ipriiig aet by a eonnecling-iod on the eireomler. 
encoof a wheel: aiu'^hed lo thi* wbael i* tbe catch detained by the (lactn»- 
magnet araiaiuic. 

The reuiuval (if tbe armaluie deieni ia edected by elect lo-m^^etim. de. 
neloped in the uiclal nickel. TIte aUtura may also l>e lung hy nagq 
eleclrieity, by mercjy remoiing the aiiaaturc from ■ magnet. — .Urud. Illg 
ton protHMc utinjj the nicUL nickel ■■ an elect to- magnet in all al«p-by< 
Qiotinnt, owing M thii fhelal producing btlla or no retidoal magneliHa. 

Having thu* aUu'ltil to the bell, iha author next deicribed the 4r«i ind 
moit umple forcii of tclegiapli*: and ai an iniiaoee of the cIm*. dMenb«d 
the needle inatrtiiucnl uf Mciari. WbcAiilnne and Cooke. The aignali wiiJi 
Ibii inauoraent aie giien hy tbe dcfleciian of one or more nagiiolu: needUt. 
In the arrangement of ibe cnil and needle of Whraiaionc and Coobn, t&a 
wife of the coil pataet iu uvety cotiToluiiun twice aver the tniddle or drad 
part of Itie inagtirt. In Mcttrt. Iligliloii'i plan, a hor*e-*bot magDfl 11 uied 
Inttdd of a nctdle. and Ihe «iro I* [-UcM near tbe poleaonly. It/ Ihia ai. 
ranjjeintut, the rnutauce ofTcred lu Ibe current of aleotricjif Id iMving <<> 
pait over the dead pan uf the magiiei it entirely get rid of, and the eeairv 
of oicillaiion and pcrcuaiion biuutjht much nearer to tbe eeoire* of gravity 
and ini>llnn : hence lo*t clcclrlc poner la cequiied. aud the oaciltaikin of tke 
iiecdia 81 tiic umc titua rciuovcd. 

Tba jicxc vLata u[ luttiuiucnli allmted to wa* that in wblcb a *iep.b)i-Blff 
motion ii riupluyed, Tho cvd aticn<Jnii( on ttic uie of ibeae foima of teto- 
graph it. that when one error ii maile m Ibe lran*uii»iien of ■ aentueo, mI>- 
aeiiiticot errora ate emailed tbroughimt il>« meata^e, until by pr*eowe««t>d 
aignali the matiumenliare re )vi l^y all the operalorain the cdretiiL M(«arB. 
Iligblon't liu|icuvtiiienii raijiiai m the application of an additional electro. 
DiBguei, by fticana of which tlie iiep-hj.itep tnoitrniFnl may it any iMIaU 
bo thrown oat of ge^r, and Ibc hnnd. pmnier, or diH prugteai at one iMSOd 
(D nra or itarling poiul. 

Tim arringcKieol doublet ttiu tpci'd uf tru'ianiilting infor nation, Ui4 alM 
eoablci any ituoihiir ul wuidt ur miiitiicn lo be added to Ihc eii4 of tba 
alpliabet wlthoot inorraahiglbe ll^if leqiiiaite (or fendiog a muuge by let- 
tcfacniy; and at iiie nuin time fivet aliiolute leeurtiy to Ibe workirig of 

thiivUi* uf liiiliugiienu.andpreTentaany eirgrln theiranamlatianeolailiag 
auburiiuent error* in the me***gn. 

Ttic third clai* of tctrjti upli* alluded (0 were thuie which inatantly sipoao 
to view Buy drilrcd letter vticn a curreipmiding kry is lonrhcil. f^ilMa 
plan* Kquiro tHiiity-tix wtite to clloct tbii . in Mc*ar*. lli^hloa'a plan tbrae 
wire* ouly are requiiite. Tbe letleir* are ibowo by ihe aingla or aHnUnad 
notion uf Ihiet tarefnn tio wtigliti or wheel), or aimilar dcacriptiotiof «•• 
ehanism, it eaiplayed, hot each acreen can, by motion to right or left, be 
made tn auuiiieany oDGof three poiitiotti: and Ibiu, hy the eombtkalMo 
of three itrcent, any one of iwriily-ievru poiilmni ran be prodiited. 

Mr. Ili^hiun ihen proceeded lu drtcnhe Ihe applicalion uf ibla property 
to printing iclfgraph*. and ibnined bow, wlih tbrco wim only, any mi« of 
twcnij-iix Ictivrt could bo printed inilunlly at diitaot ataliona, ud ttui •• 
r<ii^<lly ■! tlie cu(rr>|iunJiu|{ lity* cuuld be played On. Tbe airangtnaeat ot 
the iDEehanuiD in tbe*# printing lelrgruphi it luvb, lliat no error or iokclion 
of any of the parte oi the initrument* enn «ntad tubtniucnt errora lu the 
mcaia^. — kli. tligUton deicnbed lix diflercni kind* of printing telepaph*. 
auiied reipeciircly to one, two, or three line wlrta, and combiuin^ a«T«iaJ el 
the abure itaproTcoicDti. 

Fri. 7.— Hi. E. IIioHTDN read tbe aecond portion of hia paper on iha 
aborcau^ject. Alier a brief recapitulaliou of lb* Taiivua iDHiuincnta ifa* 



THE CTVri ENGINEER AN'D ARCHlTECrS JOUHXAt. 



03 



Krib*4 Bt ttM pr*riDUi mMllnf , Iha auiliar pra(wd»d irUli bii tovMiipiioni 
of tinr rtmalning Mrt »f Ifee nihjwl. 

The •Clint) or tns Odnrndr Baltfrf wti flnt Iruteil of, lad Hie pecoliiil- 
lin uuiiflin; ihit mitin of proiluriag rlcctrical power wtre invcstigaiBii. 
hra ipcdmcni of cmnaMn gtMii glau oellt «ric ixhihiicil, and the pKutinr 
rfM* producrd by KrranginB k letio of galvanic bditerio in varioa* or<tcr 
acre aeticcd ; tad *a artandemtnl nf gaNanie h»llcri«ii, pr«da«in){ vhtt the 
•ulhor eallfd the Klnrtrical Paradnx, wai rxhihitril. In lliii iiTran^meiit it 
matliowB lu« Uiat ihe powrr from ■ galvanic battpry. tii>waf«r Urga i>>« 
wn of ihc plaica of that batinjr ti«rr, nitgbi bt tntirdj' ■lopped, or (lie 
(Bttwi twt» tKttnti, bj aooiher haiirrr i<i imall ibai it woulJ pin ttitaufh 
ika a^ of a ncfdU. Th< applicallon of thii princijilr. aiitl the elfdCU tliil 
VOalj llM?r«by bt ptoduccd on Mrt*in tiraniEiDrnU of drtlric ttlcgtapht, 
mr* teURy iUted. TItt aathot Iben illudftl to llie rapid oiidalion of l)i« 
Ifsa niHap in th« aqtumi «f l.ondan, aod ih«v<kd how thai iht tRiiei <*a« 
tm to a galTioitatMn ultiii| frnm lh« me of Itad (or oonnrcUng Ihe initi 
with Dm mob* wall*. 

The author tlitu Fahibilnl ih« Gold Lmt THrgraph, and temarhed on the 
mj BBall amuanl of tPiUtaace otTtrcd in the tUcltie cuircpt hj litis ar- 
nnpnicnl. Tbit tclciirtpli «■« ibto uhibiicd at work bj clcciilcitx i)e- 
MMMd from a bufniag (aptr. Il *at obteiTcd Ihtt th« Cald l^af TsU- 
pult «aa aeUMfd b^ iha comnilHion*!* appoinlAd by the ^aTenmient <>f 
Radan to napoft na th« kind nf i«l«gi-iph bett iuit«d for iba um of that go- 
ittnintnt, and that lt« pracilMl utc in tieruaajr during the latt jrear-aad-a- 
h*lf had ptta trery >aii»r*cti(ia. 

Tba uPit iii'ijrcl irrated of nai the Cvnclueling H'lren, Here (he aollinr 
Mtnitlif'd 00 iIk Uiri of tbc lianimiiwon of tbc decimal paKci oiet ilie 
■iro. and )1iow<d hn« the pccullaritlea ntlcmlant on the aic of tlcdricilr 
to Uiineclinn niib line wiret for Inlci^'aphic |iutpotei night be mott advtn- 
Ufaoddv rmplojeil, — Vkriooi modi?* of intulatioo in uie were alio nollccil. 

The author ilien alhuled lu the actini) of natural iliipla^n of the elei'iriuil 
pooef In the foiu uf Liyktninf and llie .iurora Hu-rtalit. Spt^cimens uf 
parla of tdeirsplik iutiiiiii<: iiti. Iiunit and mctted ti; the action of light. 
•lag. were nbibiicd. A dTacripiian KM al^o (U-en of the clfeGta «bKi>-cd 
nn Ibe IdcgiTaph wirea \n the Ikdih; Tunnel, on ibe Loodon and Ncrtli- 
Vtatero Railway, durinu • tiuUnt thunilrntairn in If48. Varlou* oiod** of 
toaalertriikg Ibe Mft^u o( li^Mniag- on etecttic Ulegtaph* w«re iiiveiil> 
lakil, and new pJini For pievcniing dinitge or dinger iherefrora were lug. 
pKad. Tho aiilhur then drteri'ird a v«ry remaikabte elTecl produced on 
ibe tdegrapbie Laaiumrnt ob tbi; J.nndnn and Norih-W«ste(n Railway, on 
IW 2(lk September, 1^4;, end *sld Ibe cute nf »uch ciTccM vu •* jct eii' 
fcloped ia mTilerj. The niannci In «)ikh the electric Iclegripbt weie af- 
frcit*] dorioB ihe btaiililul aurureal dliplav of (be 17lh of Nuraiiiber, 1S4H, 
«arc lainDieTf deiorlhed, and the ai^lion upon the «ir«a where the gceaier 
poruofl of their tengih wa* In the iniJde of a tunorl. wa* noiieed. 

Vaiioui eipviiiueiiti were made \iy tlie aulliur during the eTctiing; tha 
papef wat ]|liiitr4icd li; nuarroii* diasfitni ; and a tetie* ot new citetilc 
Wtegnpti* oere cahibiud at work. 

JoM. 3]. — W. TooKE, E»q„ r.RS,, in the Chair. 
BoBiar llcNT, Eiq., read a paper " On Iht PAolograpkomttfr.fir Mm* 

(m<ty Ut imimity of l/tt Cifmital Atiiin 9/ tit raft 1^ Light On all PAtt' 
I HffvpJkie pr*p^r»iiviu, aitd far cffordtHf a mmb* ^ tomparinf lk» StmU 
iMMoe ^ th» tarn*." (ly A. Ci.Aifi>KT, Eiq. 

Tt>e eii of pliotOfraphy, obaeive* the aullior, i> faumled no tlie property 

with whicfc light it endowed — namelT, ol prodnring a pbotngiephta tlTeet 

•hao ti ttrike* open certain ebemieat compcurLd*. The effect bring ia pio- 

I foeiim 10 llie Inieniiijr <if the ligbi during a given ipaiv of time, it ii 

%tj, for Ihe tncottt of the aperalion. to bo able trt aicrrtaio Ihe met 

of the tight at anj paiticuUi mnmenl, end thr onii meeni of eo doing 

netecd by tlic phoiojirapliGr, ii the cfcct il pioducca od tlic eye. 
r (he ray* wbleb emaoalo from tbc tuu vc L-sfablt of ptotlucing 
I ehontitatly-prrparvd turfaeOt an effrcl wliii.'!] ii llie (^nuie o\ lli« pho- 
'dc plclore: and if it were pestibtc ta svimit into a rootn only the ray* 
I >K eadowed wilb the power of iffeciing tiie pboiugenic preparation, 
I At oIi)bc1« In Ihe rnotn wniilil not be viiililn (i) Ibc eye, at the room would 
I ippeaf lo be ptonfcd In d*iknc*t, *hde ibe olijccti in il WDUld icHect *onio 
loalilble rayt whkb ut capable uf prodncinK die photographic image. — Tbi* 
fact the author llluiiiatcrd by ■ igrict cf ipttiini'iti, iu wliirh the elTicl* of 
taya of li^M wtre icOnltd from Ihe <*iioua coloutt uicdon porcelain. 

Tba property of abiorplion poiieiMd by red, orao)^, yellow, and green 
^aa* being known la phuto; rapberi, and tbe power uf admitting thruugh 
Uoe glaat nriily all th'< phniogenic ray* which ate not tumliniui, comliiocd 
«tth ihe iBipiiiieniciita nbich havr taken place aince the deieoiety of the 
m by Uiiigeiir, eoatilc Ihe pbotif laphlit of tlie pictcnt time to employ a 
vrry Mfi light, and to place ibc aiiitr in the ihade. 

The action of the blue a'^d yellow rayg «m «howii by corerbg a lirgs 
frfnt, oae half with dArk blue, and Ibc other half with yellow gUu. That 
fartiaa of llic print nbicb wa* titihic to ibe ey» Ihrouith yillcw giiit. wai 
■eidefed JBTtaibk by the tetinn of Ihe ray on the phologropliic plait; while 
tef*) ledecltd from Ihe blue gleii. wbicli rniiiGly otiiruied the pictnie, 
irendered perfectly clear and dlitincl. — Sevetal •peciment, Inttnded 10 
I that the tuantaeiu and phologcnic laja ate not Ibe uoie. were alto cx> 

icral pblIo««p)>cr« are of opinion that Ihe photogenic rayi are a* iode- 
Ideal of the light a* beat it, although Ihey aie «cnl fotlh freni Ibe ittat 



aoueoe, and traiel together at the Mine oelorily. ind tre aobjaet (o tbi larna 
law* of rafleclino. refractino, and polarlutian. the artlDie or pholngviiio 
layt are liiuiicd at the mui refrangible pitl of ibe pitimailc i|ieci(iio*, a»d 
ere the* r«fr*cicd to the lane degree aa Ibe blue, indigoi or rialet raya> A 
atrlei of cxgicrinieaii on Tarwn* oob/ui* obtained by kttiticial tneani were 
n«il enbibiifil, Ihe vbole tending to prove that tbe atmoiphere of London 
with It* iinoke and fog, ia too often for the pholograpber bke the ray ftoea 
the yellow glut. 

A* the rriult of the phologiapbic operation depend* on the Inienaliy of 
tbe actinic ray*, and alto npoii ilir degree of the teniiionett of lite chemical 
prepaiBlioa, M, Cloudet haa ci>ii«tiucted an apparatui which ii not only 
capable of nicaitiriiig tbe photogenic light, but of lealing Ihe tenailiteneu of 
tho chemical prrparttion of the Daugcrreolypc plate. Thia iniUumcnl it 
COMtracled 10 thai a plate being placed upon an inclined oleno, will alwayi 
fill with Ihe lame rapjillty. Fi>r each operation, tha plate nat (even vertical 
tliii or opening* cut in it ; Ibpte are pUced paralltl to each olhcr, the flni 
being 1 niilliinclcr wide; tbe »M'nnd, i; Ihe Iblfl, 4; the touMh, 8; the Sfllr, 
16; the tiilh. iZi end Iltc ipfcnlh, G-l uilliiuctrei. The pbolograpfaic iur> 
face ie placed it nearly the boitoin uf tlie indjncd plane, nndcc a ncteilic 
plate, tiiireed wilb Mteii circular bolta, cotreaponding with Ihe opening* of 
the movenble plate conlaining Ibr pfoportlonale apertare*. When Ihe nint*- 
ahle plate paitei hefere the pbotegenic turrtei; covered with the eeven r4rc«- 
lar tiulei. ihe light ttriket npon the apacn left open by the etrcnlar hole*, ta 
varioni intrniiiie*. Ibe ipacs lighted by the opening of 6t niHlineUta irill 
he nifecird by an Intentlty dnuhle thai vrhich li lighted by :tZ millimeire* : 
qukdtupic that of Ibe neat under the opening of IS mtllinietrei ; and ao on, 
until the lait opening, which being only 1 mllliniolre, vill l>a«c rcceleed fl4 
tiinei k*> light tbun Ibe Gt*t ; lolhil tflcr the operation aevon round llgorcai 
or leia, according to tbe intentityof the light, are represented upon Ibe pho> 
lograpbic plate. The photographer it ihiit enabled to itnriain how long li 
will be necmiiy to lohmli the plate to the actiou of tbe light on Ihe camera 
by Ibc koglh of tliDc t(i}niicd 10 develapc Ihe aeven lounil flguret. l.cl u* 
ttt|j|toic lliat be WBiIi ten lecutids, and be finda only tix inttead of Kicn of 
the ruuud figurti, it nnuld prore that ibe ligbl i> Dnc-hnlf leu inttnic than 
he leqoirod, >d tbit be muil w*it 20 tccondi Intltad of 14; If only f!«e. 
40(eeondi; if four, 80 *ecand*; if three, lC4tecoo<U ;if l*>o, 320 weondt; 
if one, ftIO *ECouda. Tbit ii quite tnffleienl for gcnenl purpotM nf phoio. 
griphy ; but for wkDllllc lateatlgatiwit. M. Claodel hat coniiuned tbe geo- 
nietiical progreuioii, and iottead of fium I to C, he hat conlioued Ihe ptn- 
gretaioii Itoui 1 tu ai9Z. Tlii* i* ilTeclcd hy hating two platci and four 
*tile« uf bole* in each plate, and ■hulling one tciioa after every fall c/ the 
muveablc plate, tly icpcaling tbc fill*, ihc intenaiiy 1* doublcil, Ixtblcd. 
qiiadinplnl. and to an ; anil alter the upcration eacli plalo reprcienle four 
lerica of runnd &gurea, ibowing tbo taiiooa etfecta of all the iDtendUei, from 
I to 8193. 

M. Clauilel'i fhotograpbo meter eiuhlei the operator lo eonipare the (en- 
tliiveaet* of two diflTcrenl |ireparationa, 10 that the photographer otA cen- 
*Untly by cipecinicnia improve iCa Koiiliicncit of the aurfaoc. 

Mr. T. B. Jordan gavK a tbort account of Mr. Cuchnin'i inachine for taw- 
ing limber* with cuneil and bevelled faoca, and a woikiDg model >u KbI* 
bited to tbe necting. 



INSTITUTION OF CIVIL EKniN'EERS. 

ttb.6.—S. PiEio, F.fq., ['reeldeiil, in Ihe Chair. 

Tbc paper read n aa a " i^reir^rfien ^ tkt Mimll^i ^f Farit." By 
Mr. R n. Giii)iTir«», M. Intl. U.E. 

The Bubjtcl treated of naa obiedy ie coouetliua wilb ihe Moltaryque^ 
tlno, at preecflt occupying *o much Hltcntiuu ; tJie nulLvr beioii; of opiniou 
IhnI much publie beuclit would Ur derived ftom the iutimluclii'i) of Mmilar 
t«tB b I it hinr II In into Ibe city uf L»P<tuo. Tbo paper ciini»elictd by polol> 
ing out Ihe ndi'HDIugek mulllnji from tbe melhuU lu whicli tbc bnlcliaie' 
trade wR> I'anic-il uu lu Pana. Il wa* Mnied Ibai Iht* trade waa regM 
Inicd by o nuniber uf iratricliirc eDaclnitnlf, nn't cooductvd undcrlbs ' 
coDlrul of H tyedicale or guild, v»Lo advikcd wiib tbe got rrDniCBt npoa all 
queilion* relating lo Ibe •blxtltiirn and oarheU. 

Il appeared from the aeeouol that, prcv iuua In ibu upcoing uf tbc abaU 
tolra. In Iftie, vlaughler-houciea caliled m the nowdril unil )ii>|iuluoi Uia- 
Irici* of llie ciij ; and thai (a> at preteiit id Ijonduo), Ibe pn.iMi^e of Ibm^ 
calllr ihrirUith ihe elreeu, aod the comttqueol outi«u<rt. wcie li^iind to ' _ 
Inlelcnible. J'hv B>e abbattoiri were dctigued with gical cure, lu •■l»iat« 
theae cvili, and were geurrolly Bllow«d lo hate fully ucfompliabed ibo 
purpoaea for which iliey had been oonttrucled : they bad tiepn uf gtnt 
puhllu service, in rendering I'art* fre« from Ihoae outwnvea wbidi werw 
Mill pemiiitrd tociltt a* »U(h biota no ihe general clean I ineeo of the ciiy 
ul Loiduu. The (bbaltoira were creeled wilbiii lb* ttniriti*, opgioaite 
MoJitumnte. Mcuil'Monia.Dt, Ureutllc, I'u Uwule, avd ^ dlr Juil,«t an 
aii'iago diKtuBCv of a mile and Ihree quart«rB Iruiii Ibe ciulr* ol lite ell). 

The pH)icT, which wa* nrconipanied by detailed plane uf each ahbaitoir, 
and B gdierat drHWlng of Iheir Btraoecintnl, dorribcd annulely their tuu- 
•Ituonoa, a* well bb Ibc moile ul iluuchirnng tbe mttlc. the nielliog ibo 
tollvw. Bod olber dcinlla counseled wilb the li*d« cmiiviJ on Iberciu. All 
Ihe boildiDgi mrie ataird lu be ■buuJanlly tuppiod with watrr, u.ll 
leniilaled, and l:epi in the higbeal itaie of cleaalmr,*. 
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TalAe* m*T* nlveoof lli# nonbcrof Mill*, •karp, aiiii pift* klllrtl. knd 
the aa^rgul uf lailun nvltBiI darioK ihri tatt foiir jrnari j Hui] m t-IUeOMnt 
w*i a|i(i«i]<lp[|, fniRi Which it appeared Ihal lb* ravvou* (dMi«nJ frun 
lolli, ckw|[^ apoa nil lb* IHM Mini ■! pr kitoffmnin*). «auH>iti«<l 
dunnco«M-jrarii>47.SIHU. Ite.Dial the laialeijtenae* were AJiaM. IX. 
leam'nK a prttBi la Ibe vHj or Paria of 42.M0/ <b . or atxrai flf pni oent. 
upon WD.OOOr , Ibe oriilnal vufi of all tbt->c »<ab1i>bnfal*. The paper 
■rifii#i1 iKat if Ihii revruua > ■* nbtaJitMl from tKe lolls, tte,. for lUaxlilrr- 
lii|t maaL for a populaliua nctl etoMsdiag cna ntilli-in huuI>, wnu Jul nui 
cijntuiue ■•jthtail like Iba auMitnl or aainMt fuwl Iliai Kn^lnlium hat>i> 
tntllf >adgl|C in, hov Miich grraler waaiit de ihr jirual of luch nuldiati- 
nr^ila fur Ltwdoo, wlura tlittc Maa a pupwlatmn iirarl; atti'micUiiiK ibree 
oiilIiuBt of louli, ID wb w« bnttair *u> h ilipaaDut MTr(>«*-> wtw no* 
miikiaK for ib«iacr«4ae or MBilary rpj(alali«ni and ni»ra ampl« aupplii^* 
«r wsi^r. aad everjibing icnillog lowarda « higher tiate itf aJMaliaeu 
and hMlII). 

<aMMa.>-I« the diaoMUlM wbicli «B*Md, aarf la wbkh Mr. H Chad- 
*npk, froH w of Omvii, Mraara. Lr«li*, May. Allun, BaaMine- Elliiilt, 
AraWroa(. and Otlwn, look pari, *prj lalrmilitK Maiialical facia ncra 
Ritna ia ciMMocliua wiih llie jim^pi aiaia of lli« Sniibllcld Market) nod 
11^ t«ll« aUrodanl tipua iha auiiaal* bviui drlrtu tbrvuxb lb* tireria, an J 
lh*B ktllad is • ■lain of {r*'f, whtn lli« blood wa* in a coadition to lo- 
rfNca rapid d*<onipo*iiUn or ik< mrai, sod riindar it unf i for fu^d. la 
prrMf of Itaii, It wa* ataif^l thai, in tba lommfr, qoamitie* uf Sue qj^al 
w-ars frrqitpnllr obliavd to ba Ibrotrn by Ihir butchnn uptm ilie oiTal b^ap, 
witbia ihirl; hour* fmiu iht iimx of we auintnlt being ilnutt'''"'^ — ?<■' 
Irracencc briDK »« rapidly inducwl bj ibc dclelerivu* atmafjilivre of the 
tlauRMcr hoius pcf Txilmif the pUc« where (ha m<al wud krpl. 

AmiMmlhonunirroui «d«aM<ig(*of a new and ipaciuiis «talitiihin#ut. 
Ilk* that of UlmgliHg Market, lu which public •lau)ifat(>r-bi>uu« are lobe 
Btuchrd. Mould he tht direct rontacl of the cattle iclleri with the Itiil- 
chi^rei nnJ hy Ihas mnidinf: ihe inlcrroediale ptutit at llie niidillo ntni 
Ihr lailer wo'tM be enaljled lo mII ibeir meal tu better cuiidiiioii, auJ at a 
taM* reatoatble rale,tu il>e publk. 

Th<> pr,-Mat objeclionable *Ui« at SailliGeld appMred to b* nphalil 
niervly ai ■ gueiliuu of retmue tu Ihr oil;, fur winch ibe pul*llc nut odIjt 
paid liea>il|r, but -nlTerFil •eiFrrlj bj camnMiii aimu)aiiciaod b} Ibn dole* 
lcriDu< efltsrl i>n |iuhlic heallh. 

Modilitalkinj of Ihe Pan* tualtn wre ahown lu be purfeclly adaj-lnJ 
e>*a lo llip arlaal atale uf iba huiclipn* Irade m Luiidou : lh*t ibi: loiernal 
wntDgMiMDis of the ilaDghlef-honwi oaulit out lo anjr wa; iflterfvro 
wilb Um emplojmeiii uf the aemanu of Ibe bulrtifra, nnr oould an; 
hmurenlrncr ante frum Ihnr cnnsreicatiug at »iii:li pluei— nnr auj Itiu 
from tbirft. All ibeae prevealive ardnKemi-'Uli bad bwn fully cKplaioed 
bf Mr. Oraniham, in hia recent Tniaiise un Public tila>i|[bic(-bwUMa, 
(nvlewad aafr p. 1 1 

The aplBiui of ihe atfefing appeared to b* poinledl; in favour of m> 
deairahle ifiienDre Mlheeaublithineiit of Ul>ii|j!ti>il Market; aod bupea 
wen eipreM'd tUuug,lj, Ihal, by tliuwing lu lh« liad* ihtt tlirir lulerett 
wu Ml ImiaiaiHy i:ii(jiiiM:icd nilli the meaiure, lliclr cu opcralioa wuultl he 
obUloed, tu Iheir uliintate ^coAl, aa well aa for Ibe puUiO cuud. 



ROTAL SCOTTISH SOflETV OF ARTS.. 
/n. ft. — Joim Cl(t, Eaq , P.It.S.B.. PrMiiteul, In the (.M.air. 

" Tt* jtrrrvid, Banmtltr" «a> Pihibil'd and drxribnl, hy Atrx- 
ANDiilt llRriDK, (U^. — Mr. Hryion atulpd Ihatontrral he bail fuiind Ihe 
barunmiiir lo eiirreipund with Ihe <runiiiiiia barum'lirr, wilhlii ihe iirdiiiary 
lltikiu. (ay froiii 89 lo II Inclie*. to williiu a [eiilli »f au lucll, M Ibal t'lr 
all (ti'iinAiy ptirputea il niiuhi be fmiLeil (u. It hai llie «ilii»it«ce otiT 
Ihe ccicDJouu barunielpr, in iK-iiig eaally Iraii9{iur<c(). ha'iUK nu licjuid in tU 
inferior, It is of a circular ahupe, like a wuirh, aod i* ihoul t,\n ineliei 
in diamelec, haiiu| an indci -liatid which ]i-*inu lo lli« veighl uf llie cu- 
Ivinu of air. 

>«■ Zd. — The fill liming commuaicuiioQi were madtt:— 
•• Vu^pli»n uf an Imj/rotnl n'tndtwtth. aiiavims tin onttrde uf tht 
Vf^oiff ta 6w tlnmrdi/r gUnHl wil/tout ilamprr." Ily Mr. CiuilliA iJ>*»>. 
— THisMfet) wiDiluur eUeolually prEtcuUalt cbauoe* vf •ttid.-ut, ■> .'ie 
Rla<i of bulh tipper and luwer ditieiuna mny be clmnpJ «ilh ptrfMl e-wi 
Mod (afely by a peeaoo Btaading»n ibf fluur if»iile of lbs wtulow. The 
priuoiple 1^ applicable to ever) ftirm of nioderji wiuduw, a'xl ojiimii m 
lit-- paDPH of Klasi briiiK eanlulniiil In a erphTate fraiue, wliiub It lu lie et- 
aiily a'ljiulrd tu Hud tilled lo the msIi, lu vihldi >ti* lu bealinHird uu une 

aiilr l>) hiu(;ei, the iilher nidu icoia k free-, auil upmiug luwordly like 

• Ju'jr. In appearauctitcaii tesfcely be diilioBuiahi'ii Inmi ili" priMut 
wiudoo, and the eaiiraar i* nul uialrrially dillcrent. 

" DMeripfkn e/ llm ITiu Caadle S^/tty Mminif Ijuhu" Hj Mr. Johh 
CtaNC, l^ie CrrKrni, Kilftiiaaiuu, near Uiciii<t<Khaiii — Tau lain)? *aa 
»lBtecl lo be w' simple hul aafo coinlr-icliwu, tWl p«l» teinn mlyil t» 
Itir prewute of au elpl-uivi.- ){■» talle"l btv-Amm-p, whirh, uj-Mi conmct 
with finOiP, U ripl->d<s), ih« uiiCtaitlJ Ol li^htiuj cnal-p.t* Wilb Uul>. 
ni(>Iod1iig ur Hifdy liinp* becuniea eridral. Cnal-pit eiplueiifUaare all 
the ivaull ni uegligeuee.niid ilierefore, b) means «f proper care. are aiuiiJ. 
able. That lu Murk uiBl*|»ia aafel) it is aui ■»)> ue<*»Mi) wu.e aaf* 



% 



lamp*, bill alio to lakn care to Kiw au^h lamp* pm^erjj Mae^ IvmUe 
etpluoHiQa have AOcurerd dunnji th* i»e uf safetj lump*, bevaDv* Ihr axn 
(with ■ view of iiblaiDtii| mure ItHht) have iniref#r«4 ntth llietr laop* 
and rendered Uwoi iinaaHs. ir th« ouuniua eafrl) laiu)>t aflbrAed K batler 
U(til than a naked candlrt Ibere ttoithl ibeu ha no ladiiOMwin 10 la«piV 
wilb iliMU, and Uin prime oao»« uf tnauy oiplualoni «-->«ld be ronuied; 
aad ir ihey were e>Mi*(rucie<l to that (hey could uot b« ta'apeml kiiIi b^ 
an} thaeghlleaa Biioer<, then {auppuainK tiial ao iiak^d iij(1ii* wer« awd « 
pitt, but 111 etrrj cats lafety Unipi uf pioper cDnblmclKHi) eoal-pll ripl.. 
ilun* would he uu uure liraid a(. Flia aultior'a wi>b waa lo >ccoiii|>iiM 
•• duiraUi! au ruil by drBisainii lamp* puMcaalDji *iM:h ■dianlaaea, aod 
by recxutmendiiiK the adupiiua of a more careful diihIc of WirhuiK pit *. 
He Ibiaks in ("W c*«aH it will tie adtUaWe lo eitttiial llie aiiocra wiib Iha 
care uf lli« lampt; bal ibat lo mod caiea lii prrtua* be tppuiuled tu karp 
and maaafe ll)« lainpa. wbo uiml be held reapoiuibl* for nuj ae{lecl«r 
careuu ilielr part. The Hat Caudle ^iafely Lamp u aUled tu alTiNd a 
gWMl lijtiil, and It U Stted with ■ padlock and Uaple. »u thai il may be ••■ 
cnrcl] fatieucd up. It ia put lain tba haada of the oditrr ready lljcbwd 
anil lucked, anil wilt need no lolrrfertoco till die cauJIc ii cwiM«a»cd, 
wh«ii he muit apjilf to the lani|>.|[i>op<>r for a freah vue, ICa* CaHJU* 
(audi as are uaeil lu oiiDy cairiagr Unip'J ar« buiul in Ibb lamp. TW 
fruiit i* made of thick Klaai, the ttdiw and lup uf iMre i^uuze, aud iltebudy 
uf ibe lamp uf tin plate. The candle I* iDchinfd In a im tube wnvfdK 
bvitoii) h) aatopper, wfaich i< tcrewedaad uiiacntvied wilh a key. After 
ihp taudle iRl>Kt)Ccil the tup i« ahul duwu aud lucked, and bath keja krft 
by ihf fuperinteaflenluf lumpi. Thi-amiM keys will uuluck any nu^Ui 
at lamp*, if they be made muiilar. A bcticaJ wire aprliif laaiile Id* labt 
keeps Ibe candle always at llie laine hoiKtit. 0«er Uia two Wire udn air 
hiuKcd Iwo tin cuiera which etfi^ctuall) iiiocert the flaiM freaa the riil >t> 
Uutnce uf wind. Tbii lamp can lie madr of Tariuua iJsei to nun liti 
furrul candle* i Iboie whioli the auihur hat had made arc futir iiku'i 
M)uan>, and about etevm aod a half loehet hifth. A Urne nn j la itnt k 
the lop of Ibe lid, by whicb ihe lamp i> iiuipiadad wbaa ta osr. Thi 
wire cause mjide the lid uiwsl be cleannl witli a tjniib when necrsMt]. 
The la'iip is Birun.1. and ii uul likely tu tie put uui of oritur, llie auihur't 
■«(»i> and deeirr arc tu lee uu rud put to ei plusmns. nnd thrrrb) tu rendM 
die M:ciip«liMi of (lievulJirr — ardouutaod uiipleuaani aa it alwayl will 
bi — IrM daugeroae by riddiog It ,>( il* i^rcaicai teirur. 

A5. 12,— Davib UaiMo, Htq., F.lt.S.B., V.P., in tb« Chair, 
The following ooiLtuiunlcntiuna were tnade;— 

1. " Dttcrt/iiian q/' « mHAtnl iif FrntnliMj/ AcaJttiUai Cut Pits." t] 
Mr, Willi AU Albxahukk. mining eiij^ineer. — 1 lie Liieaking of tlw WDiiliaf- 
rupr, ur cuniinuuui lUdiciitrnt i>f Ihe niai^liinery hcyniid iti prapef |iUi.e. tn 
t«a ('irLiiniitani.-ei rife with aci:ideiiL snd Inia n( lilc lO nuicrti wuikiap- 
Mr. Akiiixkr a*uitl> ihc diM Uy m i<tipr»Ttd cnlcb in connecuiM eritk M 
(-aj)<?j tud tlie Kcund, in i-viiKijU'^Hce uf ivitxJiiig by Ifiction, wbkl) bteum* 
•eLi-a»in|, ia praviiiitiiig the rue of iho cage pan a gleen ffoint, 

2. " Dfieriplian t(f an llgdraaiie Bramah Prnt. tet/h Itn/mttd Sfflll 

l-'oJee." 11) \\i. Hay l)aii„ hraaa-fuundei.— I hi pruvemcnt lo Uh 

l)(aiiiali press cuiiiiais lo doing away with the heuvy w ri|( lit fvTHarly heal 
OD the aalrCy or diBciigagiUH lalvea, and lUu* pniduviii(| greater MirUiM' 
uf actiou, ami u (aTioj; uf etpeuac, by pre*culiii|| Ibe liabiUiy |» wear ii 
bie»k up, tu which Uie pretcul cuudruuliuu i« rxputed, 

t. '• DeterifHm n/ » MacAittt /-r Oreuing Slr*K Romiet$. 0r tlhtr 
malltrt wArre Auf or cofif jrrruurt it rc^utred." Uj Mr. (Jmmk th 
HuWKLL — 1 1 isiiueuded lu reduce ll>« labour aud many •u<unT«oMseea m 
llie ulil iiiudd ul blucWiD); airaiv bDiiucIs, whi<:li, <ruiu the pneiiMta re^MUrd 
UU ilie breanl.ufteu pcwIuL'ed riiiuplamLi in Ihc ctiesli lUld CDatUnpUOM. 
iht inachiuebaH lireii lu ittr lur sunie lime, and fuuud tu NMNor *<«IT 
p^rpvae ii'ijuin.Hl lu llic art. The pteoaure which, lu the uld mwIc. wst 
gi*Gu by 111* lireaal and ann, b by iki* ma«biue Kiven by ibe Iticr wiirkrJ 

l>y tlif- luid, and ct terpuiaird by llie back weight, which lualaatly UfW 

Ike lilookiiig iruu whea Ibe presture of (h« fuul is wiUidrawn. 

4. The SRCteiary mil an s'lstiBct; of the fint pan of ■ (isptr oo Inaprait* 
mont* ill Bkcuic Tdrgr(]iii», and new plans fvr Piinliiig Ijy lileciiicil,>i 
nliicb was lesJ lu Ibe Sui;ioiy uf Ar(a> L-ni^mi, by £. Uighlva, U^^ Gt*il 
cagiaecr, on tbc i7tb J*ruBry. 



HOT£B or THE BSOMTK. 



Tlu iVVis iTrflnfiR al Mokoiv. — The Moseoie C»tetle af%: — Tlifl H* 
KrnniLn wdl kliu-illy he bntilieil. The gililrd cupula ipurklea already U ike 
tun, and recall* to mind the pattocs wiUi ilicir gnlden lummita ufibai^ 
tieni tirand Uukta of Ruttia. In tbc Si, Gciii'tcVliaU. that laiiil li Is bt 
ireu on buiseiiaik. Athtiag the wiiigrd drtjcan. Eighloen rtatue*. rrpre- 
•cniing Ihe subtniMluu u( at uiauy praonvct new belonging to Kuiwa. »< 
icaihed in complete ariuuur mih thieliU, which bear ibc date af ibe pMttf- 
The Aiidicia'a-hsll, or the throne ruom, u ornaRicnted vitlh snagniDiTl 
goldsn reliel; Ihe Aleiuiiler hall I* ut ted marhle. sail asliinkthea itir ^ 
huiiler by Ita beautllul Hrcbitei'iuril oinBinenli. It i* diMcult lu detoiitL 
M M to gjte a wiiieci idea, the eiiiaoiuiiuiy giandeur ul ibete balif, M 
Ibc ciqutiM style nC Ibe arurkinauthip. i 
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TUB CIVIL ENOINEBR AND ARCHITEOrS JOURXAf.. 
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fk Orttntml mmd Pmianlar Sllmm A'ocy.— The Oricnttt *nd PcniatnUr 
StewB Conipaiij ba<t *i()dt(! uiMtit* Ant.c-Iu* ■l(ani.ir««ul to lh«lr tlrtvij 
ul nairr, which will >hortI]> b« rqnil to lh» «f t>j of tlte cotiliocnlil 
nvAU, ohcQ we Uke into contirlertlian lh« tffectite »t»tg the wliti-tE 
tnieh art eonMaall}' hrpt in. The Bomlaf tmel wtiiciL bi* jiiil 
finubol wu biiili lij \lt. Pitrhrf. end is 1.200 tpni Imtilicii. The ra- 
ifMft were MMtrncled b; Mrwf*. Mllln. RRirnhill. idiI Co., *nd ait cultcc- 
llf«)5 of 4&4-l>Mi* po«cr; lh« ryliiidiit aic oicilliloi?. At ihe Biv<'i- 
■«nlal trip B»4< ImI cnonlli, the; (antbril will>{trtal pr«ci>ian,oi>iii|t lo ll>e 
kAaliful «orkmin*hip ■nd lKi> acrutacj' of tlieir Kniih. Th# |>(iiriif>iilii«r 
■( Ukm engiiiea d«ail( tubiltnlial** the opinloD Ikat v«a fi)irrwt<il la IliU 
Jbmial«i|ht )«*r« linn, wittn niily uaL-illitutj rnginn iif 20 aiiil 3CI hortr 
paw fr«a (oniUucleil, Ibit nilli guDd woikminaliip oicillaling ctiginu of 
M7 po«tT Biltlii be (nadc. 

Pirrer'* Pfrv-Pttmmalic Slarr. — Mf . PierC*. the ■■fll-knowr »»■>»« B'»nu- 
Uitiitrrt, hat |>«lrntMl a pcdnlal iln», willi an nprn fifc and tint air ttiaiii- 
l«n, (oini«<l af l)ri> rla)'. Tli* ail li ailmiU(i) al llir huttr'ni hy a tii*<r. 
kmfbt fmm the eilorlor iif iht baiMin^ tixl carvi^d ilirouitit t^» cbainhfii. 
vhkii ar* Imtcd ffiuj tti« liirk and li.lri iif ilia iiaMa. an<l aitu l>jr iht fliir 
Uut paaan not at the Irack. Tfac air bjr Ihia atoic ia nnl burrrlr a> U ^n«- 
rally thf caic whti boi-aif atortaconaliDfleit ofiiori i ami by havi>i(t an iipen 
Ik tbt riMni U TcoiiUted, and iha foul air twried al by line diaasht <4 Ihc 

Dh U«ftietUit. — Tlie in*«t(i|allopa now pforcv^int tn Ihc h<nil> of 
CEnl«d. Pliekrt, Faraway, WfI.er, and oilier no Irs. able ixiM-riinenUlUU, 
iaAo Ida |ibrnonu>na of itn-magncmrn are firadnilW di>re1nfiing f»ti Iltit 
bar Is a miiarVihli! rr^Hnnpr »ii alt thnic Irurvulprt power* Klii«h ara 
■■•II; daaird iin<1«r ihti fotiti itfin Df nicil«riiUi fums. We mi; Ixipe 
vilbtn a iltOTl lime tn (^in ■ more ittilfaoiory knonledgr of crjtlailisati'in, 
and lh« la*a wbicb deinnrine the farm uf ctrstallitrd hodin, imo vlrich 
Ihc rcMDt rM«arrlieanf Ftrailarsod Plljckei are coiiduriloR ui. The tu'iout 
obaerratHM) of I'litrker. ohii-h alion thit in tbc itfielable kiiigt'!'''" boib tba 
■■(Mlie and dia-iiiaiinHie forc«* are, umlir var«in|( eondilioni, in ^rral 
Mttrttf, will ID alt prnbihililir dimci u« ln«ar.l a' aolutlnn of Ihc eurinoi 
paWm ttl Ihf Iflflii^ncm of ib« totnr ray* on «egeub1r ttra*ib. Tbai dti' 
lUfiictitm ia nnl iD'^hrr nitnifcataliu.n uFurilinary niagntliiiii ii now ptatad 
by the tingle fad. ibai wbiitt a m«i;iiciic body is attracicd lUtnughnut (u 
■iM liy rarh nf the two pole* of a uaK"*-''! ■ dii-maiaetk body ia irpcllcd 
bjaaeb ^le Ibroaghoul itt mut. — Jlftrnavm. 

To )ir*v*^ itrtalt mtpoi/m;.— Dtp Ihc arlii-ira *rt( into i»ry dilud! nitrle 
Kid. aftcrwarilt immerae Ihcoi Is linaited oil. and then allow tbe ciceia af 
•R to drain olT. 

imifn-wrmrmli m lit MM* nf /rsN.— Tbe Hlonrihing inCTvaa* In the pra- 
doce of tbe fmnacea in tho bilumlnotit diitrirta taken it« (ii>|{iii from tlie a|i. 
llkattOD of ateaoi and tnjiite iiomci 1o Ibc prodiii^liua i>f a coi)ltnui>ut 
KTMin or filial of blatl, to |>lBra uf tlio pulfiiiK of llie old ■fan bin net) wind 
balbtwi; and, fmthfr, ta a J.iuwv-rr of mj hi^b If- valued friend. Anlbony 
Hill, Ku)., of tba I'limoiiih WorLt, >l*riliyr-TydiiI. It ii lo Ihe ti-itncc, 
•Mff?. and retMreh of tUi gentlMiian. Ibai the iron-trade it inrlrt.trii for 
ibe ptael»r«l diieuiery thai tbe nn<teri |ir(iilu4!ed in tbp vtriotit ita^ of 
CMivritinir. ie our Ivtgtt. nude or cail-lrnn inln wriuitbl or inalleabl-p Iron, 
•cfr capaMc o( beinj inntrlt'd and r«roii*rrlcd in tbe blaatJumac*'. and 
ibt ii«tt llrtjr evDMined {lutouiilln); to tiQ, CO, and 'D jier ernl.) prnflubly 
MtoKt«4 Inm tboot. Tbcte cindtii pcic formerly Ihionn anay as irfiur, 
•r M*d only for Ihe rtpair of oui rn*di anil Iboit-ughfaret — Ibey ar« dow 
Mgerly tougbt alltf. and pDrfhaied at taloet a« Mjih a* loinr af our rirWu 
IrttD ar«>. To Ur. Hill a d*l)t of pulilie |iatitad«, and aotnetliiDp mor«, I* 
d««, wbicb 1 ibould irjnir« (n aer ptopedy artnowlnl^ and paid. \U. 
Tam, of Etoiberliam. loikahire, haa, at bla nnrl* at Winfetwoitb, near 
CkMierieU, ticclid liiail runiAM-i of an entirely ditTrrenl eoiiiltuaion from 
Ibna Id uac in tliii ditlrici, and the plan uf urbiib he bai patented. Tbey 
tr« abo«t 20 feci 10 bF-.f ht, of a pceuiiac ■bape, and arc blown witli a it-fl 
(u-blaal. ^^ ben I titiled iheu, a lew monlbi agci, they nar* iiorking ad- 
■Lnbly, and prodDds^ exerllenl pt(-iron, at the rate of 120 tont and up- 
warda ia a werk. at each (uinact. Thi>ip furnaeva, and ibeir blowing appa> 
tain aod appendafet, appeared le nietoaimpleand iiiei)>enilve nf conairtic- 
Una, to cooiparlMiB witti Ihe huge piles of inisuiiry and pondetniii ma- 
tkaety of oat olaal-fuinafea and eii|;iiiM iij M'alei. that I imiEined thry 
■o«ld ereala a perfect rctnlution ia ibe iron trade. In ihc aiillirarile di*- 
VitU of Mr DilliHal baiio, the impruiemenU rttcrtcd ly tlm lilr Mr. Crane, 
and tba application by him of hal binu lo tbe amelting of >run *i\U antbra- 
Me toal. oere aeknowlrdged. eerlaiTily nol morp praieliilly than Ibay de- 
Miied to be, b) thoae who air intpieaitil in ilw tuineral |iroduciion* of tbe 
antbracitc dntrkcU, wboclo tbc dcpotii of ironatone or ore ia enarmoDa. 
bat fta iedu<iioa with Ita aGCumpanyiug tuei almoal new. The recent 
•Bipiaiemcutt of Mr, J. Palmer bud d, adopt td at hit eaunalYC work* at 
lalalyfert, ae« Naatb, and patented by bim, are wottby of the ^reateit at- 
tnlloD, Mr. Uodd, who read an admiratile paper, ciplmauxj vt h» 
bBpmeoienta, lo Ibe ebetnical icction of the nttcdng at which my addreat 
•M tlelireted. and with the kindeii liberality, lavtteil ibe member ■ of ibe 
MtaciaUMi IA Tuil and laipccl bl* wath*. bat iiacTeeded in economiiiaB tbe 
MB and c«B>aa|M>oa of ao eipcniive and vatuaMe fuel, aod ia pieaertiag 
IroB poaiilTc waite, and applying lo profitaMe uac, volnmci of heat eTolved 
h tbt proveaa of iiuluug, bercisfort allowed to eicnpc. 



Uimtr*t ftttoareti ^ Bpypl.—iltm GeU.—k ie«nt Mirobfr of tht 
fiantay TtUyrapk ronialnt an tccouni, fcan a corretpondenl at Cairo, o( 
an oipedition of Coloaet Kaieioieahi. cnfineei of tninci in KuMio. wlio naa 
i«Dt to F.upl. at tbe iloire of Mrbtmrt All, to iivriiijtate tl>c niinaral 
rcMurcrs of that couniry, which ippeaTa to ba'« teiiitied ai ibe di»"oie'y of 
aaomcwbat pruduclii* gold diilriet. Tbe rxpedilivii (il it tiaird) vbicb 
left Cairo nudor Culon<iT KaittoTcaki, arrived al Catawi on tba 16th uf 
M«di. Tbe neii (l«y he eommenKd hit reiearcbea, aitb bU .Stb«rla« 
Maiilanla, on tbe eaiteio aid* of tbe ritier Sunial. The Egypiian aeldicra 
dug wtlU lo the depth of 3i>0 ferrt, whra water aj>pratcd ; the unit or ma- 
terial wai then loliniitted ti llie prureta of waatiing. In aa bour't juaniey 
froiB lilt river ibe rnloncl catoc ta a place cncnnipatacd by atnill hilloekt, 
not higher than 10 or tO feci. Ue iiKtoeilidety decided that rciiit uf gold 
woolil be /I'ond ihtte, and dircclul lt>at Ihty thould be dug into aboal half 
their hdght, ordering tlw esfaiaitd mtterialn to he aflctwardi cartftilly 
exanined- lie euntlniied ibMC opcraiiont fur lis ut levea daya, ihe&ibetiau 
trorknien aailiing Ibe laiidi upiin I drum. On the eigbib day he coiidtided 
from ibe rciulti lUal Ibeieiaiida wiie richer tlian Ihnac In niany pari* uf 
Siliriia : fnr IDO poodi of land in Siberia produced but 21 babbitt, wbihl 
luO puodt ncrc yielding at Caaaea ftooi &0 lo bS habbaa. On llic ninth 
day the colend directed hii Haitian workman lo prtpara tba inarhln** for 
waahing, whilit be dapiited to make new reaetrchea with about L.tWIl 
B^jrp lian aoldiera, uaing Ihem ocMuonntly for the woika. and tumetimat for 

SDneiial ufeiy. Ite uailr several eiprriinenti on the bjnka of tbe riwra 
lamia. Dp, Gucka, and Bealicbangol, aod aftrrwardi at ^igonti and 
fj^niimili thi> Uat tirrr i* about eiglit Iiaura' joamey aonth of Caiicp. 
Here be found the aatidi contiderabl) richer tban ibuM df CaiK". In bii 
liavtU. the colonel found ijuaotitie* of argilUceuui iron, lurk ciyital, and 
line, but no uiber metali, eor any aeitige or apptiriace of roil. Uo laVing 
hii departore from C^iarn he lelt the wuika under the direftiou uf Ikd 
.\rab eufine^ri or niiiicralaitlai t, who iindied in GMiiiaay and Siberia. 
diLnnrl Kaveloveiki pnmuiMcea hia dnat and decided npiuion that ili« 
ricli»i aaiidi are lo I" toned on the caatern bank of Ibe 9omai[ and ha 
doo But bclieic thnt any other place wtiltk be liaa aeatcLed will product 
reaulLa ao fatoutabla. 

Artificial IfyU.— Proftuor Brands delivered ileetiire at the Royal lu- 
stltutioo, "Un tlia Theory and i'rai-lice of tbe Produclioa of LtghL" Mr. 
DraadB coiumenr^d by rorerrliig t» the monld cindlca and liugle-wichtd «il- 
lampi used iii bouiei and ttrecli at tbe bcginntnig of the pteaent centur} ; 
and rcoiaikcd ibat the vait iinproiemtnt uadc in attificial illnrDinali"* 
niigbt be lakcn na a itriking tnnance uf the great ioHuenoe of applied 
ai-iei>ce on (lie eonitorti of life. He then prneeeded lo |ice a atatetnent of 
ll•^ ameniiDc rauiet of Ibia imprai-enietii. In cornmnfi flioet Ibe eTolntiaa 
of li^ht reaulu from two independent eiutra— iprn/Joe and tomlnutUm. 
Iv^itim ia pn'baliU a nirre traniltnt pbyiical itjite of aiaitrr, prnditetaf; au 
ciiange in ttie ignited aubttanoc. C'otnitu/ioii ii catcDIIally a cheniica] phe- 
nnmcnuii, — ibr heat and li^lit produced are ilie tfftct of aocccaiiTc d«u>i- 
cal BClioiK, and ihe tubjUiic* i> piruiaiiBiilly cban^ed. Co^UmHet, Ibtn, 
in*] be regarded aa the ori((in ol lli« bekl— i^i/iooof the lighl ad'uided by 
Baroa. Mr. Brande demonatrated by many cipehiuenli that tbe tt)iB(no«ily 
of Hime ia due to tolld tnatirr eaiitini{ in Ibe ciiuiliuatible gaa; aud ht 
DOtked Ibe etpaniive elTrct uf heil in ibinwing down charcoal in the r«iii- 
buHiun of olenacit gai. The condiiioio of the iltncta al hodica for putpoMi 
of comninn iltiiniinatiun were staled lo be. that clic oialltr fivm Mhicb ilie 
Iniiiiniitiiy it to be bbtaioed ibuuld tie luiiiliuiliblei aiiil that lli* |<rc4luil i>f 
lit cv*iibuMl"ii tliould ^ir jiattvbt V'lor/^rvof. and htin-fe't. Th' prodaetl of 
the coiiibnttioBOf oilj wai, iallow' and gat were eoni'saled with lhoa« ol 
pbotphoroui, anenic, id:, — tihirh, but for the cuiruaive and puiauaoaa Hiat- 
Irri reautting fioui their ColDbntlton, migbl le ut«d ai toutcci of light. 
It wii abo noticed, that though carlionlc acid gat (which ia nne of Ibe 
producia of Ibe combuatiun of luat jias. &c.). be in Itaalf neitoai, it be- 
cniitu harnileM when ditluied tlirovgb llio aluioapherc, T)>* lioportanrc ••( 
an accurate «iiji,i>lintnl of tbc aolnt luatler of il>« cumbualilik tu tl>a 
ujL<|(i'ii required for ilt cunibuktion <<a> neit dweltupon. It wat abown by 
rip*nnii>nii with |j tlie') burnera thatobenlao njueh aii u adnitlled to a 
Utiue liglit it luit, and ihii in an mauflicienl >up]>ly of air Uie llaine emiia 
iniiike, oalng to tbe in>|ie>[(ci coaiiiutlion ol it* ca>bnti. The light of 
Hane inuti be at nearly wliile as puaaiblr. Tbi* nai pio<<d by tiit oblitrra- 
liun of ciilnur wbcn viewed l<y a mouochtucnalic llauie. Tlisl aiiiflcial ligl>l 
may imitate thai of tbe »iin in purity na* aliown by the ublainiiif: a TalbiJ- 
lypE iu ]e>> Ibnu a minute by the lijjbt nf phiutihorii* humt in oijgen. X 
bnitiaot bghl »ai nliibtted, pioduecd Ity a kiitd af pelroleov. tfoib Htt 
to lit galloni uf thli aulMlanee are daily collected at Kidding. Uerlryahar*. 
By diitlilatloa it yteldt i par c«nt. of napiba, S pec crnu of paraBlne 
(mineril tallow), anil m per cent, of nilncral oil. ThK oil la wnilb above 
la. a gallon ; and when btirni ia a ciniiniun ai^aiid limp giiea lb« llghtiaf 
■oeo candtei it ibc coitof thTee>cighihs of a penny per hour. !■ courhi- 
ai«n, Mr. Urande noiicrd Ihc rierlric light, lie oientiooed Ibat the nolinn 
of eleelrlcily, aa a aourca (i( ill nnii nation, bad hern lOfgratrd '>y Daiy 
nearly ball a oenlvry ago, wiih « hom it wai a (avnotit* idra. Mr. Draaitn 
tialed Ibala mode af prr^cuTing elieap electrlPily iMial precede the KOiio- 
mieat nae of (uch illuniiiiaiieo; and thai were Ibii oblaiiied, water night 
be deeompoiedi and itt hjriti-Ken naptbaliMd and then Ini'nli a* at 
to produce a iltid, biighi, and atcady flinie in ill oihcr tlcD>eat— ony* 
gen. 
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Lou nf Lieei ht Minet. — A correipnndent luggeit), with resird to the 

TKfiit luaenubl* eolllcrr iiccldtnt*, a mod* vhrrebgr ilmllir cHmlilt* maj be rnilcrliHy 
pTVtenlcd. Ftom fipFilmrDta jnic m*Ar wllfa inlta pireba tubln4. he llnda tbit lu 
pDinr at conducing louad li lo ritrurdlnary. Hut ■ conTerutiin mir Ix dlitlncIlT 
Canitd on >l ihe dlitinct of cnn three, qnarlcn of ■ mUr. If, Ihcnfore, thl* tabiog be 
nrrird dovn Ibe ihan ■□ ttaeTarioui irarklD(iaf the ml ne, Bail the eitremltlM (unilihed 
with ■ nioiiih-p1e« and irbliile, an Imtut cammiiiiiutlon, In cut of dutgrr. mar be 
Bide biiincn ET*ry pan oT the mlnr and the inrD at the inQnth or Che abaft. 

Launch of the Vulean SItam-Frigale. — Th» TMael, built of iron, hf Mr. 
Han, of Orchard Wharf. Hlacknll, na lanaehed on the E)7th of Janaarr iMt. Tbe 
folIowluE an the dlratulou :— 

ft. Id. 

Length betmen perpecdiculan KW U 

I-engthof keel Tor tonoage IM 4| 

Brudlh for lonaaea 41 u 

Deplhlnhold 26 D 

Burden In torn, 1,747 15-IM. 
Tbe Vulcan wai cannnieted Co rarrr enginn of 7(>0.hane power, bf Hear*. Oeorg* and 
ttlrJ.RennLe, and to carrr the folloiring armament:— On the main declr» eight 3^- 

tioundar guna of 56 cvt each, 9 ft. \n. Long, and two 6tf -pounder guni llScin. eacb, 
ft. 10 In. long. On the upper derk, tiro H.lach guna Si cvt. ench, 9 fi. flfn.long, 
and two nS-ponnden nt 2J cvi, each. feet Inng. She baa alnce been rednired lo hare 
only englnea of SiO-horM (H iver. and converted lnt-> a troop-iblp, capgble of canylng aC 
leaat l,OiXI iroopa with eecry convrnleace for them. Sbe hii eicellem nwDi bfiwtii 
decki, and when fitted .eith her ■crevr-pmpeUer, wblch will octupj abuit two monttii Lo 
completion, will add a iptendld Ironp-ablp u> tbe navy. Hr. Bellamy, matter attendaut 
■t Woolwich Dockyard, waa on board dnrlng the lauacb, and the Vulcan wa* nivlfated 
round andcr hli dlrvctlona, towed by Ibe Uonkey, to the Eoat India doclii, where tier 
englncB iHII be pat on boinl. Her draught wai 1 1 feet on launching, bnc when her 
atorea are on board aad complete Idt •errive (he will draw about IG feet. 

Thamet SteamboaU. — Sereril ei peri mental Iripi hare beeo mide with 
Che new Itin iteamboat, Ibe Emmet, of the Janua or double- beadv^ build, and intended 
for tbe halri>eT]ny pamenger trade. In company with the Ant and Ibe Bee. The engine! 
■re made by Ueian. W. Joyce and Co., of the Greenwich Iron.worki, and an nODiioally 
of 2a'honEpD'Fereacb I but (heir aclual power, aa ^Tcn by the Indicator card, !■ iM 
honei. The whole of Ibe englnei, aa nil ■> tbe framework. (■ of wrought-lron. With 
regard lo the performanee on Prlilny, the lUlb ult., Ihe Emmet lUrted, with tide, from 
Blackwali at len mlnulea to one o'clock, and arrived off the Town Plrr, Grkeeaeiid, at 
two o'clock, lima accomplliblng the entire diatance lo opc hour aod ten mlnulea. or al 
the rate of 17 milea an hour. On her reium, ihe ran a race with the Broniwlck, and 
from Erilb to Blackwali ran with bar, the paddle boie* not one foot aaunder the whole 
of tlia dletanca. At anollier npcrlment, ibe ran agalnal the tide aboui 14 miieaan hour. 

Sleamboalt Jbr jimtiiea. — Twu new leneli, frhieh will torpui ill the 

othera In a'ae and iplendour, are alwul being iairl down by th* Brlllih anil North Ameri- 
can Company, lo replace Ibe Aoadia and Britannia, which hare i>eco aold. 

War Sleamert /iir Grrmany. — Tlie iteBm-ihipa Aeadia and Brilamua, 
to celebrated In tbe Hritiah and North American Company'a mall aerrice between LlTer- 
pool and the United atalee, bare recently been purchased from Itial company by one of 
Ibe German goTemmeota. They are now In Ihe Coburg Dock, LiverprKil, uodergolag 
tbe Decea*U7 allerationa lo Ibrlr being cDarrried Idio riflcient war-ateamera, The paa. 
•epgera'aaloon.ou tbe main deck, baa been cleared off, ao that they will befluahlura 
■nd all. "nicir armament will be of the beaeleat dcscrlptloD. 

Tit* Tide* m ihe Gtrman Oeeaa. — A itriking eigTntile occur* to oi of the 

happy connection of theory with obaemtion. In Ihe predlcUoa that there moat exitt • 
apot In tbe Oerman Ocean— Ibe central point of an area ol rotation, produced by Ihe 
meeting and mulual action of twu oppoilie lldet— when no rlae ur fall of tide whatarer 
conld occur : a prediction aniully eerifiet! by Capula Hewitt In ld31l, without any prior 
knowledge that aucb a polni had lieen auppoaed to udat. Thia ia one among tbe many 
trtuiapb* ot like kind achlered ijy modem acience. 

7b Sfilil Paper. — Procure two rollert or cylindera of glati or gmbcr, 
retin, or metallic amalgam ; ilmngly eicile Ihem ijy the well-known meana, ao aa lo pro' 
(luce tbe attraction of cobealon, anil ttien with preMore paaa tbe paper between tbe 
roller*. One half will adbera to the under roller, and Ibe other to the upper toller, and 
the iplic will be perTeel. Ceaae the eicitatlon and rcmore each part, 

Mitixrvl Oil, — In a cnal-pit, nnr AlfretoD, betonginK to Mr. Oakn of 
Bedding*, araluableaprlnguf a mineral oil, aa naphtha, ba* mndc Itt apfieatanre. The 

KiDtity tarieaacconllnf lo the fall of the roof of coal from 1&0 to 19 g^lloni dally. 
e pll In which the apring oci'ura la aald to be the deepeat In that part of the country. 
Some raan iloce a large apring of aalt waier or nearly aatnrated brine, f-ppeaiid in Ihrt 
pit, and baa conilnued tn Itow unlntemtpledly i laiteily, the mloeral oil baa accoDipan)ed 
the aalt iprlng. The oil aa It laauea la of a dark tarry colour; but, by dlatllialton, yitlda 
flrat a very Tolalllr liquid, which la found to t»e a gcwd aobetltute for chlorofi>rm aa an 
agent for acting on the nerrea oi' aenialion ; and, aecondly, a nearly eoiourleaa oil, which 
puaacaaea very high Illuminating powera, and poaaeaatng the adTaotage thai it will not 
tnira without a wtck, tbui rendering It free from Ihe objection which haa been found lo 
altacti llaelf to the uae ot camphlne, Aa a iiDal product of Ibe diitlllailon, abundance 
of aolld paiafln ia obtained j thIa auliacance being deacrii^ed by Heichenbuch aa invalu. 
abia for machinery, from Ita anll-frlcLlonal propertlea, and ita unchanging character 
wheneipoaad lo air. II it underatond that a houte In kfanchetter baa contracted for 
thii mineral oil, teltb a *ltw of introducing It for the purpose of houae Illumination. A 
aimllar tpring la recorded lo bare occurred about a cenlury alnce, near UlrDi^ngham. 
Theyara commun In Peralaandln llaly, Ullan ii illuminated with the prodaci uf ■ 
aimllar apilng. We haee heen In turned that a chemiial eiamlnatlon of Ihe ear^au- ull* 
of which Ihe Urrbyafalre apring cnnalila la belog made In llie laboratory of tbe Muaeum 
of Fracllcal Geology. 



I.IBT OF NEVr PATEHTS. 

OHANTIl) IN BKOLAND FROM jAN17AitT ^5, TO FlBBUARV 22, 1819. 

Si* MttUhi alinetd/or E»rohttent, unUu othtrmie exprtntd. 

Plrrra F'lederick Gougy, of Parla, In Ihe Ilepubllc of Fnnce, gent eman, for improve. 
menis In appanlai an'1 machinery for llfclng and moying beary Iwdlea, and for railing ur 
nlapladag llulda, — Sealed Jan. '17. 

Richard Archibald Bmoman, nf Fleet-atreet, City nf London, (hr certain Impronmenia 
III Ihe mannlacture of artlAciat llmba, (A communication )-WoD.Z7, 

Jame* Green Glbaon, of Ardwlck, near Uancbeater, machinkat, for certain improee- 
mania in machlnea uaed for preparing to be apun and aplnning cotton, and other llbroua 
eabatances, and for preparing lo t>e woven and wearing aucb aubitancc* when apnn,— 
Jaa. 37. 

Kwatd Riepe, of nnahury-aquara, HfddleMi, mercbant, for ImprDTCOicata In tbe ma> 
D'lfactura of agsp. — Jas, M. 



Alexander Vilklna, bnwer, and Wllllan Slacey, engineer, dT Bradlbed, Wltla. ftr a 
certain Improvement or laiprarenenti appUoabie Co Che haacing and boUing of UqaUasf 
any hind or deacrlptlon.— Jan. 30. 

Saaoel Weliman WrIgbt, of Chalford, Gloueettar, cMl engineer, for cwrtalo tnipra**- 
mcnt* In preparing Tarloua Qbroua tnMtaocea, for apUinlng, and In machlnatj or afpara- 
lua conaected therewith.- Jan. 30, 

tVllllain Kenworlby, of Blaekbuni, Laoeaahlre, cotloo-aplnner, for cntaln Imprai*- 
menta Id power-looai fOr arearlng. — Jan 31. 

Henry Beeaeiner, of Bailer.bonae, Old HI. Paneraa-road, Ulddleiei, englnacr, tar ottv 
tain Improeemenla in lh« mannfacture of glaaa, and In apiwralua couneclcd (bcrevlUi.— 
Jan. 31. 

Jean Adidphe Cart^ren, of Pails, in the Repobllc of France, now at the Hayoiatke^ 
Hlddleaea, demist, for certain improrementa lo dyelog.^Peb. A. 

John Brawn, late of Bond-atreet, now of Great PorIland-alr*«C. Ulddleaei, gcntlenaa, 
for impraremanta In conatnicting and rigging veaaeia: an.l Improeemeata in atmospheric 
and other rallwaya.— Feb. S. 

Edmund George Pinchbeck, of Fleet-atreat. In the city of London, for IraproTeoMOt* in 
certain parta of aleam.englneB.- Feb. 6. 

Tho'-'aa tinowdon, of Noel-atreet, MIddleiei, engineer, Tn' hnprovamenti Id ■acMactr 
for moulding and pressing snlBdal ^e1 and brlcka. — Feb. G. 

Joeeph EJarTiun, machine maker, William Harrlaon, cotton manotacturer, and John 
Oddle, aialiiant manapr, all of Blackburn, Lanoaahlre, for certain ImproeanMaca lo and 
applicable u> iooma fur wea^ng. — Feb. A. 

Henry Flaher, of (JphoUand, Lancashire, gentleman, for Improremenla In cob* ovens, 
and in machinery and apparatus lor working Ibe a.ime, or cunnFCled therewith ; and ■ 
modr or modes of applying certain portlima of coke, or the resldoal prodncu of coke, to 
hratlng and lighting.— Feb. S. 

Lawrence Hlll.Junlor.of llolberwetl Iron Worka, near Hamilton, Lanarkshire. eMI 
engineer, for Improrementa In the manufacture of irun, and In the macblnciy for produ- 
cing Ihe same.- Feb. S. 

Henry Haadley Pariah, of Eaton-place, tllddleaei, gentleman, Tor Improvcnenta In 
safety and other lampa, and in gas-burners. — Feb. H. 

Richard Pannell Forlong. of Briatol, hullon manufacturer, for Improveneala la csatora 
for furniture —Feb. d, 

WlUlara Wilcock* Sleigh, of Stamford Brook House, Cbiewick, Ulddleeea, doctor of 
' medidue, for a means of preventing injuries to persuu and property, from the sodden 
I atoppsge of railway carriages...- Feb. 8. 

I Jame* Websler, of Baaford, NotUngham, engineer, for certain Improvements Id appa. 
nliu lor nanutaeCurlng ga*. — Feb. i 

John Taylor, of ParllanMnt-slmt, Wettmlnater, architect, for an Impniveil BKide of 
coustracting and fencing walls.- Feb. ti. 

Joseph Birner, ol Chnich Lancuiter, for an Improrcd apparatus for hleachlDg. dyetng, 
cleaning, and ateauilng animal, vegetable, ur bliruua aubalanccs, either In a raw ot mana- 
faclnred tutc.— f eb, H. 

Robert Brown, of Sadler's- wells, Middleaei, engia ter, fOr Improrementa In loachlBery 
for perforating, sawing, aUlchlng, pegging, andiirrtliig.— Feb. d. 

William Tooth, of Broail-itrcel, Lambeth, engineer, for Improvementa in wBl«r-cloaela 
and In chimney-pieces. In machinery tor the preparallon of clays, and in Che maoufactsrc 
of earthen wan articles.— Feb. 8. 

Thomaa Charlet Clarioon, nf Bennett-atrett, Suuthwirk, manofaelurer, for certain Im- 
provementa In (he maniifacturr and applicatl.m u[ leather, and certain regalabie snh- 
atance* to benied Incomblnailon with leather. India- rui'twr. canraa, *itk, cotton, wool, or 
olber Abroua anbatancea, in the manufacture ol certain waterptvof arUcle*-- Feb. H. 

Jehn Gtblett, of Trawbrldgc, Will*, geallcman, for Impronmenta In the manobctarc 
ot woollen cloth.— Feb. ID. 

Oeorg* Edmnnd Donlalhorpe, of I>eeda, ramufdclnrer. and James Ullaea, of Bradlbrd, 
Torkiblie, for Impronmeut* In Ihe apparatus nted for atopplng ateamangiuesBod other 
flrac mover*.— Feb. 10, 

Jarvla Palmer, of Canaberwell Surrey, merchant, ftar Imnrerements In matches, Ifghtera, 
and aimllar article* for Igniting corahoiUble bodies -, In the mode or modes of mannfae- 
tnring the same, and In raacblaery applicable thereto t also lo match or other boxM, and 
la machinery for mano^cluring the same. — Feb, 12, 

William Harria, of Batlene*, Surrey, ihoemalcer, for a new or Imprared mode of pre- 
paring leslher.—Peb. 12, 

Wllilam Bnrirer, of HalcoIm-pUce, CUpham, Surrey, and John Smith, of Bonlbvllle, 
South Lamljeth. Surrey, manuracturere, for certain impraremmli in ihe maanfactnre of 
paper and card-tioard^ and In produulng water- niarka Ibercoui and alao in apparatuaand 
macblnery to be uaed for such putpoaea.*-Feb- 1.^. 

Chrlilopher Nickel*, of Yoik-ioad, Lambtth, dnney, for Imprtrvenenta In Ihm mann- 
facture of woollen and olher fkbrtca.— Feb' 12. 

Edward Newton, of Chancery-lane, civil engineer, fhr Improvement* in engine* aad ap. 
paiatui principally deelgned for pumping water.^Feb. 13. 

Uatthcw Townsead, and l>aTld Mouldtn, bulb of Lelcnier. frameworb.kDltten, for 
Improremrna In machinery for the manufacture of 1 upetl lahiica.— Feb. 13- 

^wanl Nenton, of Cbaocery-Unr, civil euiilnecr, for ImpiDVeiaentl In machinery ftor 
hulling acd pollablng rice and other grain or aeeda. {A communication.)— Feb. U, 

Fdward Lord, of Todmordeo, t-aiica^ter, machinist, for certain Improvements In ma- 
chinery or apparaiu* applicable to the preuaratiun of coLCou and nihiiUhmua aiiliaiiiiia* 
—Feb. 13, 

Achilie Cbaadols, of Faubourg du Tempa, Parla, manufacturing cbemlac, for Imprevo- 
menCa In citrictlDg and preparing tire colouring inaltera lor orcbil.— Feb- U. 

William Gbambera Day, of Birmingham, \4'arw1ck, Iron-fouiHler, for Improvementa Id 
macbloeiy for weigh Ing.— Fee, 14. 

Hugh Lee PattloaoTi, of Washington- booae, Gaiesbead, Durham, cbemicnl manelb^ 
lurvr, f4>r Improvemrnta In manufacturing a c<^rujn compound or compouiida4,f lead,aud 
Ibe application of a certain compound or compuunda ol lead to rarloua uaelul pnrpoaea. 
— 'Feb. 14. 

Blcfaard Ford Sturges, of Blrminghsm, Warwick, brilannia-ware manofhctnrer, fbr Im- 
prorementa In the manutadtire of caniiteatlcka and l.imp pillara.^Feb. 14. 

John Erwoud, of HoiCob. Hlddleaei. pa per- banging manniactnter, tor Im pi ov a m u l* 
la the manufac tun of paper- hanglnga.— Feb, 13. 

Cbarle* Thomas Pearee, of Park-road, Regent'a.park, gentleman, Ibr Improvementa la 
apparaiu* for obtaining light by electric agency.— Feb. IS. 

Cbarle* Frederick Whltworth, of Hull, fenlleman, for Improvements In pTeraDliiv ac- 
videnls on railway*.— Feb. 17. 

John Bottomley, of Bradford, Yorkshire, manutacturer, for Improremenla In —■"*■■— y 
for weaving-— Feb. 33. 
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reflection of it;'wh«ra«, we now eontent ounelvce with nfleeted 
light alone, and are fain to plume ouraelvei upon reflecting He- 
diwvalism, or Hevivalism, or SanHOvinUm, or Palladianism, or £li- 
zabethaaiam, or Loub-Quatorzimn, or aoy other in the iiitermiu- 
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•V;l>4TRAL RAILWAY STATION, NEttCASTLE- 
UPON-TYNE. 
JoBN DuutMix, Es<i., Artrhitcct. 
fWith an Eni/rimmj^ Plate VI. J 

kg dcHTibed thiBhuililin^in niir niinilier fur Inst December, 
Bffround-plan of it was piven, v/e nevA now ii(;i'(nn|iaiiy 
•f it with nu nmre tltiin Bonie oliserviitiims uptm its nr- 
1 merits. — In the sepante feiitures nhiili ffo to miike up 
, there is nothinj^ «t nil n'miirkiiWe, tliej' lieini; such us 
^'become common property; mul, miireiiver, one compnrt- 
tte elevation serves nenrly iik a Bperimen of the whole of 
rcrtheless it is unvthint; thnn ('ommoii-))l;ii.'e in expre^siun, 
t\j munotonotis in effeof. The wtyle is Riininn.i-Itniiiiii, 
rifl order upon a sufHcieiitly difrnified scJilc, hut so ap- 
ithuse rifforidts imd forMi!Lli>ts whii deem it the essenoe 
rtnral philosophy to admit of only "'le invariiihle method 
purpose and (iccasiim, nmy olijert to it twci serious 
-via., that of coupled columns, nnd iipiin, thiit of hrokon 
iret. To allege that the (Jreeks never em|d(iyed coupled 
it aheer frividiMmnesii of iir;,niment; because there was 
rli»tever in their temjiles that rpijuired or fit all motived 
._ orition of them. \Vhere, indepd, strict conformity with 
^precedent and physioj^nomy is affected, as in a pediincnted 
" portico, coupled columns may fairly be condemued as im- 
'w: hut a case like the present in altoirether different, Tlie 
tnem here was almost matter of neiessity; for litid the 
Ytportioned to only n sin^rlo column, while the columni- 
nave appeared s'tratfirl'nK »'"' iin-'-iKre, the ^nenil 
lity which now marks tlie niseniblf would have been de- 
Another defect which is now avoided is, that over sin;rle 
tte breaks in the entablatnre would have been too much 
tbits; whereaa, coming over two culumnii, they luther help 
^1 interfere with hreadth of manner, while they tell pic- 
tlf as touches in the general composition. With re^''ara to 
, it is stamped by character in a more thnn usual dctrree, 
ling bespeakin^f its purpose very plainly; tiie cmji]».sition 
'pervaded by a quality which is too freijueutly lo^t si^^ht 
'gn, as well us kept (|uite out of si^fht in an outline en- 
Aa will be concluded, perhaps, from this last rem:irk, 
!• to viffour of architectural vhiiiro-xriiru, and effective 
< of li)Cbt and shade ; to which must he added, the very un- 
til of the portico or arcade — nut less than 70 feet in the 
Ivision of it — presents a rtroug contrast to tliat air of 
flBtnesn and want of relief which, whatever may be their 
In other respects, stamps so many of our tiuildin<^; and 
>tbat shallowness H-hich is the chief characteristic of most 
'-pnticoes. In fact, design as it sliows itself in ^eometriciil 
Kerns alone to be considered by our architects, while 
in its wider sense, which includes both chiarv-ncnro 
. live, is comparatively disregarded. 
iBot, however, lose sifrht of the particular building under 
jWt proceed by calling attention to some of those points 
I ll our opinion, have been judiciously considered, and hap- 
tod. It will, we think, ht- admitted to he expressive of 
.and to present a well-combined eiiufnihk, in which oppo- 
litiea are reconciled to and made to Ret off each other— 
f, onity and variety, picturesque play of plan and outline, 
1 to the more prosaic demands of purpose and con- 
Although the order is continued uniformly througli- 
>Ii M with some difference, the central portion heini; dis- 
d bjr having insulated columns, while the two lateral 
of the fa,a(le have only enpijred ones, .Moreover, 
I CMh division consists of seven iutercolumns or compart- 
t ii also with a difference, the extreme one at either end 
I &,'ade being closed up; which circuuistaiu-e. independently 
^ MKttributin); to variety, produces a most valuahle expression 
""ily«nd repose. The ornamental masses of attic are iii- 
'ith artistic feeling akin to that of Vaidirugh, and serve 
B that movement and play of outline in which he not 
hted but ahowed himself to be a master. All that we 
ffurtheriB: let it he understood that we speak entirely after 
■wing. Even aliould the architect's intentions have been 
^frum in execution — the desj|;n have been tampered with, 
Bve tuffemi accordingly, our remarks will nevertheless hold 
■od apply to the design, if not, unfortunately, to the struc- 
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CANDIDUS'S NOTE-BOOK, 
KASCICCLUS XCIl. 

" I muni tHTellbwry 
Wlllial, ■■ ItTRp n cliHtlvr ■ lh> ivlo'l*. 
To blot' on wtiom I pimu." 

I. A great deal of what has passed for architectural criticism is 
mere cant, or else dogmatic, arbitrary assertion, unsupported by 
either evidence tir argument, and relying chiefly upon certain 
talismanic words and phrases. Among terms i>f the kind which 
have been bandied about, and nttered by rote till they have nearly 
lost all me:ining, is "Simplicity," than which hardly any i|uality 
seems to he less uinlerstuod. Indeed, as it is usually applied, that 
word would seein to be expressive of the mere absence and negii- 
lion of all artistic quality, or synonymous with poverty and va- 
cuity of ideas, and meanness of manner. ll<iw many buildings 
there are for which Simplicity has been arrogated, merely because 
there is nothing worth calling design in them. People used at 
one time to cry up as Simplicity, the poor, meagre, vapid, manner- 
isms of James U'vatt, whose deiigns were for the most part 
stamped very legibly with what may be called either cockney 
classicality or classical cockneyisni. In fact, terms that ought 
to convey something like an accurate and conscientious criticiil 
meaning, are so bandied about by the vulgar of all classes, and 
by vTiIgar and unscrupulous writers, as to have nearly lost their 
meaniu(r altogether, and have become no more than tawdrv brum- 
magem epithets, 'fhere is in this metropolis a building which has 
been spoken of as being ''Wni/i/c without meanness, and grand 
without exaggeration," — a prettily- turned phrase, no doubt; hut 
no mortal would ever guess the jiiece of architecture which is so 
remarkable for the rare combination which it presents of Simpli- 
city and Grandeur, since '■littleness" and "gingerbread" would 
have been far more appropriate expressions. Reader, if you have 
been struck by the <>randeur of that architectural phcenix, you 
deserve to have been kniH-ked down also; and if yon have admired 
its Simplicity, you may set vourself down for a confirmed simple- 
tun. Truly, there is Grandeur and Simplicity with a vengeance 
in the front of the "Society of Arts," in the Adelpht. \uy, the 
Adelphi-terrice itself has been characterised — not in a mere news- 
jiaper puff, but in a grave and authurit^itive eucyclopiedia — as "a 
most magniticeut mass of building"! Pity that the most relined 
Simplicity was not claimed for it also, since it has just as much of 
the latter quality as of the other. Really after such snecimens of 
it, one is actually ashamed of penning anything in the shape of 
architectural criticism, — for it seems to require only the brass of a 
bawit, and the t/tvet of a pickpocket. 

II. If not sickened of Grecian, or Anglo-Grecian, architecture 
before, we have got a complete sickener of it now, in the fa-.a^e of 
the Uritish Museum. Sir Robert Stnirke has iricen the finishing 
stroke to that stylo by giving it its quietun. There may, perhaps, 
be some merit even in doing that, — so he Ihat his praise; although 
we had nmch rather the experiment had been made in corpore vi/i, 
instead of being made on uu edifice which ought to have been 
rendered a noble and worthy production of architectural design, 
— yet is no more than what auj' drawing-board tyro or any stoiio- 
masi>n could have produced, the dimensions of the columns being 
given. With many blunders for which a tyro would deserve to 
be rapped on the knuckles, there is not one single artistic touch 
in the wliole design, — not one that, as the French say, eiccue* the 
artist, although very much that accuses Sir Robert of being une 
of the most . ]irosaic gentlemen in the whole profession. Even if 
we do not consider the wings as at all belonging to the main 
buitdiug, but merely as two ranges of street houses that happen 
to be so pliiced with regard to it, they manifest a most dull and 
chilling coldness of manner, that contrasts very strikingly with 
the ornateness now affected even in second-rate public buildings 
and in street architecture generally, at the present day, 

III, If, as supposed, it be a fact that the Greeks borrowed the 
idea of their Doric style from the Egyptians, and founded it 
upon that of Egypt, they most assuredly pursued a very different 
course from that of the literal copyists, architectural transcribens, 
and plagiarists of the'iiresent day. What they adopted they 
made their own hy educating it — so to say — and training it up in 
their o«n habits of taste. Greek architecture may have been 
kindled by Egyptian light, but it was very much more than the 
reflection of it; whereas, we now content ourselves with reflected 
light ahuie, and are fain to plume ourselves upon reflecting Me- 
diwvalisni, or Revivalism, or Sansovinism, or Palladianism, or Eli- 
zubethanism, or Louis-(juutorzism, or any other in the interinin- 
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alile list of fnn«, — the moat fatal one of all aTtiong which is 
CoPYiDM. — AsDumtn^ th« Duric to be the offspring of the Egyptian 
style, the differences hetween it and its parent are far more obvi- 
ouB than are tlie reaemhlanccii, which extend to very little more 
than the general syeteni of construction with massive architraves 
resting upon round columns, closely spaced, and of few diameters 
in height. Yet, witliout ptoceediiig further, we find here at once 
a marked dissimitarity hutn as to form and taste; because, although 
in each style the columns are round, in the Egyntinn their sliafts 
are almost invariably cylindrical, wliile in the Greeli-DoriG they 
taper very visibly, — more especially in the earlier examples, which, 
if the derivation of the latter style from the ottiei he not a mistake, 
would, it may be supjiosed, have retained what is so strong a charac- 
teristic of their prototype. With respect to general proportions, 
indeed, and to quantity independent of form, a decided analogy exhi- 
bits itself; but no more than that. The comparison of the two styles 
miglit be pursued, and they might be confronted with eacli other in 
all their several points of resemblance and disparity; but to do so 
would require many pages, whereas the object of tlie present note 
is chiefly to remark that pursuing a course very different from the 
jiractice of the present day, the Greeks made what they borrowed, 
or borrowed the hint of, altogether their own by infusing into it, 
upon artistic principles, a new and quickening spirit. 

IV. We, on the contrary, have made of Grecian architecture 
nothing better than a sort of motley manufacture, compounded of 
Greek columns and eutablatures literally transcribed from one or 
two hackneyed examples, and stuck upon buildings wliich have 
nothing whatever in common with those from which such examples 
are derived: so far from it that they are altogether at variance 
with Greek physiognomy and Greek taete. People seem to judge 
of architecture by tlieir ears rather than their eyes, columns 
"after the Parthenon" — or whatever else it may be — liaving ere now 
ensured admiration fur some of the most tasteless architectural 
botchings that can well be conceived. As one instance, though 
not the worst, of the preposterous mania for toi-dimut Greek 
porticoes, the front of Bethlehem Hospital may be referred 
to. As to mania itself, it is there — no doubt in a very proper 

tilace for it, and it sliows itself very strongly; au rente, it was tlie 
■eight of preposterousness to think of "a noble portico," and at- 
tempt thereby to give a sort of palatial air to an hospital of that 
description, or indeed to any huspitul at all. That absurdity, how- 
ever, gross as it is, is not the only one, absurdity being heaped 
upon absurdity even to ridiculousness. To drag it in for the 
nonce, in detiance of propriety, of cliaracter, and of decent con- 

frruity of design (what nothing short of extreme necessity could 
lave excused in the particular case), was absurd in the extreme. 
M'hile classical taste was meant to be displayed, the very reverse of 
it is betrayed ; for in proportion as any one hag intelligence of and 
relish for Greek architecture, must he feel it to be degraded and 
disgraced by such application of it. Even taken by itself, witliout 
reference to the rest of the structure, the portico is but a very 
humdrum thing of the kind, whose bigness stands in lieu of artis- 
tic greatness and gusto. The most that can be urged in favour of 
it is, that although it added to the expense of the building, it was 
a very great saving in another respect — inasmuch as it saved the 
architect, good easy man, all study, the portico being the alpha 
and omega of his automaton design. 

V. I do not, I find, stand quite alone, for there are some who 
begin to be pretty much of the same opinions as myself, and to 
give utterance to them rather freely. One reviewer has lately 
spoken of ''heavy pedantry, verbal prosing, and hectoring dog- 
matism," as constituting ''tJie literary etiquette of nearly all archi- 
tectural writing." Wlienever they take up the pen, even architects 
themselves let it be seen that they have just as confined and con- 
fused notions of their art as the rest of the world. Haroly do they 
show themselves to be either artists, or competent critics of art ; 
in fact, they escliew criticism — critical comment and explanatiun — 
nearly altogether; contenting themselves with merely asserting 
what has been before asserted over and over again. Never do tiiey 
attempt to set received opinions in a fresh light, in order to see 
how they will bear examination when so viewed. On the contrary, 
they touch them so tenderly, not to say superficially, that they ap- 
pear to consider them of a very cobwebby nature. They do 
scarcely anything to recommend and facilitate the study of archi* 
tecture, by endeavouring to render it more generally attractive 
and interesting; and yet they are apt to complain that the public 
do not sufficiently appreciate and synipatliise with their art. 

VI. Dy way of setting one matter in a new light, myself, I will 
remark that extravagantly as the Greeks have been extolled for 
their skilful combination of sculpture with architectuie, it is in 
some respects open to ubjectiou. It has been said of the Parthe- 



non, that the structure itself seems to have been treated m m- 
condary to the sculpture, and made the frame-work for the latter. 
Certain, however, it is that the sculpture was made to adapt itself 
to the architectural forms, and forced into schemes of composition 
too cramping and confined to be particularly favourable to it. If 
we put prejudice, authority, and association aside, it roust, I think, 
be admitted that the triangle or pediment is of all shapes tlie one 
least suited for framing in a composition consisting entirely of 
figures. Considered with regard to situation, and as far as general 
effect is concerned, a pediment no doubt affords a surface that veir 
properly admits of sculptural decoration, because as decoration ft 
there display's itself very conspicuously and effectively; but the 
subject considered as a composition of figures, suffers more w 
less, if only because the same general arrangement miist iu every 
case he adopted alike, and must comply with the general form pre- 
scribed by tlic outline of the end of tlie roof. A gable, especially 
a semiciicular one (answering iu its shape to a lunette), would M 
a much better field for sculpture than the low Greek, or compare 
tively low Roman, pediment. This is of course very heretical, 
and will perhaps be set down by some as calling in question, with 
equal ignorance and impudence, the acknowledged supremacy of 
Greek sculpture. Do I forget the Parthenon? (I have heard its 
name till I sicken at it) — or have 1 never seen the Elgin marbles? 
Yet, so far from depreciating sculpture, my remarks rather go to 
vindicate it, and to claim for it as sculpture some more honourable 
post than that of mere architecfural embellishment and filling-up; 
which might he supplied equally well and far less expensively than 
by ambitious figure compositions. Such application of sculpture 
externally is at all events not suitable for our climate, because our 
climate is so unfavourable, that be its merit what it may as a dii> 
tinct work of art, a fgure composition very soon becomes more or 
less defaced, if not effaced, so that it is only with some pains that 
tlie subject can he made out, — which is, however, perhaps in most 
cases an advantage, because the more indistinguii-hable it is, the 
better; and the best tliat can be said Is, that an expression of 
richness is given to the architecture — as might be dune equally 
effectively at infinitely less cost, because in many instances a few 
random scratches of the cliisel would show just as well as positive 
design. I have touched upon this matter just before in paragraph 
IX. of my last Fasciculus; still, the present remarks are nut 
therefore quite superfluoui^ the matter itself not having been, a* 
far as I am aware, touchea upon by any one else. As to statues 
introduced in external situations as adjuncts to architecture, they 
are now seldom applied by us at all, and seidomer with anythii^ 
like the effect they ™iK^t be, they being put where they do not 
tell only as pinnacles. The usual necundum artem practice — fur I 
cannot coll it principle — is to hoist up statues as far above the eye 
and as much out of sight as possible, so that they must be looked 
out for before they can be loooked at; whereas, placed in the lower 

Jiart of a building, statues would become important objects, and 
ead to effects in architectural composition that are now never 
aimed at or even thought of. Either single statues or groups placed 
on the pedestals enclosing the steps of such porticoes as those of 
St. George's, llloomsbury, the Loudon University, and the Royal 
Exchange, would show as admimbly as they would distinctly. 
Were I ashamed of anything, I might be ashamed of quoting mieh 
authority as the Colosseum iu the Regent's Park, for placing 
statues with equal propriety and effect. Though merely cheap 
ornamental figures or casts, those which are there placed on cacn 
side of the building so as to extend the ground-line of the genertl 
composition, serve as valuable artisticallv put-in accessories. Still 
those who bother both themselves and other people about the 
imaginary curved lines of the Parthenon, are by far too dignified 
to take a hint from such example. 



THE AUCniTECTL'RAL EXHIBITION. 

Again and again have we urged the policy of establishing a se- 
parate annual exhibition of architectural designs, drawings, and 
models, so that such subjects might have fair play, and fair chance 
for attention, which they certainly iiave not at the Royal Academy, 
where they form the tug-end of an over-crowded exhibition of 
pictures; and where space is so limited that not above a third of 
what architectural productions are received and hung up, can be 
at all properly seen. At length, our wish is partly fulfilled; a 
beginning has been made — but it is not, we very much fear, an 
auspicious one. It is rather to be apprehended that auspices are 
entirely against it. Originating as it does with a junior bodv of 
the profession (the Architectural Association), totatlr unaided by 
the slightest show of patronage from any quarter, the scheme is 
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In ■ tnxmi^r ]rrcMln»m»«1. To *ny itiat it is a11 the mniw mrritA- 
rtftuR un thr pnrt "f the " Awwcintion,' to hnvv t-nleml ujhui it 
iin<^(ynii^<iir'l »» wvll w unnKlcil, nvnitii nwi|;ht s» l» »ctu»l wir- 
«***. In Ihin country, |>eu|>tp uro i<|>t l« l(M>k a« much to Ute 
ninv^rs of HTiv Hclienip nn t» t)ic infril* of tli« scln'me iti^ir, 
tinlrv* IiiilrTd it h»ppcnii to W om- thnt 1k>I<Ii< vut ti> them atntng 
J^M^iitiisrv BilTiintnec^ The Anociiitiiin — t>e it nnid viitli»ul (he 
«li^lrE('(|i'.rr3|>et-t tuwtir<l> Ihetn — are •tisnrwlly ni>( in * (MK^tion 
in rotnnifttiii ptitilic nttention, With the Institute the r ii«« hnd 
hftit wi-li-ly liiffcrfnl: thfy would biiveb<«n ernsidered auth&rijvul 
to (n)ik« Mil Httenipt )ik« tl>« piVHeiit on*'; nliprV'flB, originnttR); 
vhera it il(.e«. it U likely to I* •et down by nunv n« imtr* pr*- 
sueipttnn. The hutitulr pMMMs Ampler meivnii afid iv»ourf«B, but 
•iBfortunnt^l^ tliry ti>t>ily Int'k Xhe revjuitite «]iiril; while the At- 
MM*>ttttrtn ".how that tlii'y jios-ie^ the ajtirit, nr fJafk, aa * cantem- 
{Mvnry caII* it, Imt Urk the rei|iiicit<* reeriiirt'oa, ttaiiin in public 
opinion or pnMie prpjudii'i', incluili'il. TIiiTO are, he«ide», aorat 
eklrmneoua rircumitaiifiK* thnt *re nitylhini; but priiiiitio'ia. Une 
nf theiM i«, thnt the Kthitiitii>n ia ilUtimed — thnt in, tt i± Vm enrly 
1(1 thcyenr, nnd »ill l>e cli^eii hefi.ro thi! (fenenl seaMii for cxhi- 
bilian^ and when the tiiwn i* n the fnUeet, beffins. Ho far. the 
Awieistion hkve lauiiirhed nut »t eM>-tide. Knridi-* ihiH. lilierml 
■nd spirited ns it is on thi-ir pnrt, the mitkiii^ tlietr exhibitiun n 
petfertly free one for live dav* in the week, is excMdinpljr ^iiet- 
tiunnlde policy. A» it i* the iSrst injtaiire of the hind on tns part 
of any «oriety of nrti^lo, it ImikA very mnr.h like a ronfeiwinn thai 
BO uvhiteetuml pxhihitinn ic nut vnrtb iiayinjcfor, and iklikelytu 
be H> interpreted by people in poiierkl. L'ndoubtedly, such an 
vshibiliun )i»a no attrarlion for the mnnr. H'herofori' we think 
tbey will niit hHvp n sinRJe visitor the more in eunM><iuenee of there 
keb^ BO ehartre for ndmioiiDn. — thai In, not a nnuile vidiuir the 
mora who tnlfrht nut Jaat na weU have «t4ivod swny. A few idiere 
Buy (Mirhnpn he indueed jii>>t to "Imik iii,' uinre there i<! tuitliinfi 
to pay; but ttuit eliutn trim h:ire :int t&de fur. ur tnteliitietice uf 
■rdilleetiire, and to wluim it niuM look fur patroiiRire. would have 
pone jii>it the tame, or perhops even more readily, had tlirrv lieen 
til* uxnal i-]mr(i« of « Khillintr. It U trin', ther may p<>v tlieir 
■hillings now, on ^tiirdayic, if «> disposed; but then, neople don't 
CMTo to pav for Heeinic whiit other* are admitted to iielioM iiraliii- 
tously. H'ith the We^tniinKler Hill eKhihittuiu, tlie out wiut 
■Itoirether different : for there waa iiti ihe free dan Bueh a iqueeze 
nf the "unu'jitheil," that their MlMence wa« ehenply purrhnaed bv h 
Baliirdnr Kliilling. In I'all-Midl. on the ronlrnry, the jMy-nay 
brinftN with it no grrater ei>nvenienre thiin the ftee one*. ^ fiir 
tlien, il appenra to ii», a teriou* error in juij^ient ha» been com- 
mitted. In other respect-i. too, sufiicient conoidenition doei not 
•rent tn linre been civen to an nndrrtakinn wbiiae 'unnv mny nt'un- 
Jt^ fnf <• ■'■^ry '"'>^ while to ninte, any alndlar exjteriiDeut. The 
^^HgDciMtatl Bhonld linve announred their intention very much 
^^HNitr than they did; and they ■hoiihl have cin-rully inuHterei] 
their own furies tH-fore piinff into the Held. Of tlicir Imviny 
door ao, however, tbece in no aiK". In fart, one of their tendem — 
the very indit idual whom we expected to put himnelf forrmnst, hna 
left ihetn in the tiireh. Not no miir.h un a Miiu)e t-ontrlbiitinn to 
the exliibitiim — neither drnwinK nor sketch of any kind. Ls ihen^ 
by the ^Moi-iatiitn's l»ie Prexitlciit. Mr, '' Kme-ArC-Arvhilrrtiirt*" 
Kerr; Hlthouch otherti as well n* iiuraelvesi wniilil, no dnulit, like 
to behnld II (pecimpn of tlmt irrnileman's talent in de^iffn. Whe- 
ther lie Ht 111! promoted the Kxlnbitinn pmject by liin elor(ueiice 
we nre unable tu my; bat that lie ohotild ha\t xhnuilj frinn pur- 
tirinntini; in it netively. is nii»tin); ntmu^ce. Still, tibatever the 
exhibition may have luHt by bin iibseace, his example ntifcbt with 
crent propriety hnve been followed by M-vern] of the others. 
When people cnnnot show any fitrlr, the neat best tliiiiir they can 
do is m>t to diKidny their want nf it. ('oniiiiK furwnrd ns they 
bnve done, and elinllentfinf; public notice, we cvrtiiinly lovkt'd f<.>r 
erenter erirfcnre of talent on the piirt of the AHMiciatiiin. Voiith- 
ful rxtmvx^nr^rK nnd rxremies of wnntoa fancy we could fclodly 
hare avule lObiwanre for, and excused; but the drcarj' duJneae — 
Ibo ■ittrj' wHiit of either sjiii-it ur tn«te, nnd of unythiu|r like fcr- 
nenlstion of ide«tt<. which murks mi many vf the lliinpi here kvnx 
up, ia the reverse uf prominiiiff. There are sevcrul tbinir* which, 
K4 desitriit. du not rt»e Ht all iitK.<vo th<:>«c urmlly exhibited ut the 
windiisa of eat«tc-nsent>i and auotimiccr^. It i> true, we .-ire nut 
rompclletl to bnik nt them— but where in the oveof »liowin(( Ibeni? 
or ratber, how citutrnry tu all tound policy, or even i>rdiniiry di>t- 
cretJUll, it i» tu do >o; more partii-olarly in wbitl i-i » lirxt anil 
specimen cxbibitiun, aod likely tberefure to ad^ert the credit of I ke 
vliwit acbcme. 

As renrdf tbe prewnl exliiliition ilaeir,{>ne of the most lavour- 
tthlvMMTaatbifaetorj'circunutJinccs la, that Uie ruora itan excellent 



'or the purpoee, aud all tlie drswinsrs mi fcimp oa to he wril 
tbey belnfc cooliaed to two rowe nearly upon ''the li»c,'-^ 
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mv»e of tliem below the rye, nor uny too much above il, eicepC 
perbapn in one or two iiwtaiicew, »hen! a drawing in the MS^ond 
ri>w would have been better placed in tbe first one. As to number, 
too, there are quite citow, — us many subjects ns can be inipected 
without fitiifuc; and provided they nil contained wimetliin^ l« 
detain attention, cne hundred snd seTcnty architectural drawings 
nre m<ire tlinn can be examined in one or even two visit*. First 
appearances on cnlerinpr the room ore certiiinly ptcposseBsinir, nnd 
i-^intriitt nitrtt a(cr4Tnbly with the iM|ueer* and helter-skelter array 
of drAniiig? luid oU-piclure^ in the Architecturnl Room at th» 
Academy. There is another judicious departure from Acndemicnl 
and the usual exhibition re^ubitions, ftnmeh not bein^ mhde a 
tine-fHo-non for udmissiou. Vet, nltboujtli the exhiWlin^r rame* 
B* well as ilrvwinicH was tiroperly enouRh left optional, tlteio is * 
«ii>e-f uii-non, or ^> bat should have been c<tnsidcrci3 *u fit, that should 
have been prrtty stricllv enforced— niimely, positive interent or 
merit vf drrign itself. 'l*here are, unriTtuiintely, too many thingw 
which are not at nil up to exhibition-mnrk ah architcMurnl produc- 
titm*, nlthr>ugh some of them may be uneKeeptioniihle for their 
manual execution as mere drawing l*roofd of jHn-erty of idea* 
and vacuity of mind are br far too frequent; therefure, it ia in 
one r««pect a disadvantof^e fiere that there nre no obscure holen and 
corners into which thin^ thiit will not bear Inspection xnd conoi- 
deration mi;,'ht have been thrust. 

.^Itboiieb the Assoriation have been aided by very few contribn- 
U>r» in tbe ranks of the profeiwion, tlieir exhibition is inratly in- 
debted tn those few; Ritirc, were it not for the able productions of 
Allom, i'olliuann, Luinb, and oneor Iwootlier^ thealiow would Jiave 
been very much poorer than it i^ The members theniKclvrs, there- 
fore, piny only secondary parts ; and there i^^ inoi cover, one drntr- 
back atteiidinjt a Inr^e proi>urlion uf the druwiuK* and feubjectn 
scut in by others — namely, Incir bavinif bet^n before exhibited, nnd 
sunie of them very recently. Wis admit tbat there are amon^ them 
wei eral (cspccjnllv Ibinie by the parties above-named) witlt wliicli we 
arc nut di^pleuseil (o Imve the unportunity of renewinir ac>|uaint- 
ancc; still, «a far as the undcrL«Kin|; frcnrrolly is cnnccnicil. it is a 
disndrnn tilde tbiit some of the most bnlliiint and n-dccniiw! points 
in thin exhibition have previously abune upon u» elwewhen.*. Be 
such the co^e or not, nt nil events our labour b abridged, since we 
need not here specify and rejicat our pruises of drawings and 
dcMirns whidi we nave spoken o) at Uie time with deserved com - 
mendstion in our notice^ of ''Architecture Ht tbe Hoyal Academy," 
We may remark, thnt Mr. C'ollmnnn's "Hall luid Staircase at the 
BrilisJi Museum*' (N'o. 94) operates as nu extinguisher upon all 
the Other iuterlun. Of that class of subjects there are Mveral, 
but all of them decidedly poor, nnd one or two in the nio«it Hogi- 
tiously vulvar and tnwdiy t.i»te. Attending one of them {So. 7t) 
there is a curious and even comical circumntanre, for il wan in tl>e 
Academy last year, and then described as "An Knirance tvaloon 
adapted to the h^n^lish cliniate," but is now called "A Da^Hign for a 
/.iipwry"! — adapted iJso, we presume, to the Kflfcl'sh climate, by 
its heiriK wilbmit book-Klielves or iKiok-cxsets, Mr. (.lollninnns 
"l>esi(fn for A SidebrHtrd" (No. 137) caiisea u« to marvel much bow 
the rivnl sulgcct by Mr. T. Scddoii, jun. (No. 91) could p04>*ibly 
have obtained "thc'I-'int IM^ of Sii/. and Silver .Vlednl" from the 
Society of Arts, it beiiift "«t only greatly iaferior, hut positively 
bad,~~a cnaroo HKM*mbls|;e of the nrrsnt friii'|>cry dignified by the 
name of the I^niis Quutone style. If sucn be the taste of tbe 
Society of Arts, let tbem stick to the useful and Tnechanical nrta, 
for tbe lew they interfere with Fine Art tha l^etler. .\n>on^ tbe 
more remnrkcMc dcci^nB, and n truir remarkable one it is, is 
No. 515: "Kntrance front uf a Villa jealpied for Mr. Atdernum 
Moon," by (_lwen Jones, its prelen«ians to desiirn and vtyle con- 
kiit only in Huwerin); nver the aiirfac* nf tbe widls with n sort of 
Allmnibra pattern — a species uf decoration more akiu to paper- 
hangtiig than architecture: however, we do not suiipnMi l>iat it 
will ever be realiseil. Mr. Leeds has mpiilied live auujecta, which, 
althoufth they do not mi-unimend themceiveii bv comelinesB of ap- 
nei'muce or any cbann of execution — three of theni, in fact, ar« 
lilile mure than sketckec^ or el»e only in a statu of prcgre<s, aa 
their beiiiK sent in upon drawing-panels iteenis to Indicate — will, 
on heinjr looked into, be found lu contain some good and frcxh 
artistic iiutT. The least novel of theni is No. 109, wbiidi Iwtng an 
"Idcta for Impruviiifc the Fa^'aite nf tbe Xaiiuiml Galterv." is of 
course only a ri/bceiamrHio of H'tlkins's buildinfi, and I'lierefore 
o/i/ijinia in style and composilion. Although thv idea of attempt* 
in;; tu correct or imprute (bat facade has be«ii scouted by many, 
this '"Idea" shows tliat even partial olterntinu miflit do very macb 
for it. At pm«nt, tlic whole is tuu mucli broken up into ■epi-rnte 
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little bitfi, en as to bo mnrkod hy n very stragfclinf; appenrnnre. 
Tliiij defect it is liere pnijiused to remeily, hiiiI iiIho to prmliice 
imsitive prBii(ieur and richness of composition, by merely bujldiiiK 
out from the present front, advancing; nil but quite i)|i to the front 
of the portico, as much as would iieiirly correspond in extent with 
the terrace and inelost-'d area of Trafalfiar-atiuiire, — so as to olitniii 
architectural focux, xnd produce an importimt mu^f tliiit would 
display itself decidedly. And seem pro|ierIy adapted tn its pnrtiiu- 
Iiir situation in conneutiou with the "Sijuaro." As a separate fea- 
ture the portico would, pcrhiips, luse Binnethiuir, bei-auso it would 
not, as at present, projei-t imt from the re^t. It would no lon^^er 
be a dipro»li/le. Iiiit It wnuld he ureiitly extended by the addition iif 
a bexastyle in aiiti'i on eiuli side of, nnd in immediiite connection 
with, the present octiistyle, — formini; altui;etber a continuous ran^c 
of colonnade, terminated and iudosed i>y two paviliuna bruuirht 
forward from those portions i>f the buildiiif; iik which are the tho- 
riuighfare passaiceN throuch it. An effective and welUpropnrtioned 
ci)ini>osition wuuld tlinn he iihtnined, — iine which beintr more ciini- 
pact would f;aiii in loftiness, more especially as a deeper euniice is 
substituted for the present too feeble and diminutive one. With 
(.Teater continuity of colonnade, there would also be greater va- 
riety of it, the additional cidonuades beintr — as is shown by the 
plan, nlthuufrh not apparent in a geometrical elevation — iloiiblu 
ones, that is, con«istin;r of two open rows of cohinui!!, between 
which would he covered-in flights of steps leading up to the por- 
tico. The perspective effect attending those second or inner rows 
of columns would be etjually litrikini; and novel. The least satis- 
factory part of the desi^rn is the dome, — an improvement upon the 
present one, but still reipiiring re-consideration. For bestuwinx 
what may be thought dispropurtioiiate notice on this particular 
subject our excuse must be its particular interest, since it shows 
what may be done to reform a structure wliich is mure universally 
than per'haps altogether justly condemned; and for which altera- 
tion has been repeatedly talked of, if never seriously intended. 
At any rate, here is a step beyond mere talking— a fairly embodied 
idea; and if a better one, not pirated from it, can be moJuced — by 
all means let us behold it. — While that subject can at all events claim 
to be considered a production of tlivign, there are too many others 
which are mere nortraits of either buildinp! or parts of buildin^n, 
without particular noveltv or other interest to reeuunoeiid them 
as such, and without that iiositive pictorial merit which would 
make amends for the want of the other kind iif attraction. One 
CAL-eption there is — viz. No. ll, a view of ^Vollaton Hall, in wliich 
.^Ir. Arthur Albun shows that he iuherils his father's artistic^'iWc 
and bnirvra of pencil. A few more such pictures would have in- 
)i;rati!tted the exhibition with the public; whereas Nos. 6^ and T<j, n 
pair of elevations of the IJanqiiettin^ House, Whitehall, niight 
very well have been spared. Even one of them would iiave been 
rather de trap, but two uf them are overnhelmini^. 

The Bhow of Models — for exbihitinj; which class of mihjects the 
room affords convenient space — is very poor With one exception, 
they are all upon so diminutive a scale as to huve a very tuy-Iike 
looK, as is the case with that of the "Nurth-west corner ut the Bank 
of England," nhose size fits it better for an ornament upon a 
chimney-piece, than for an architectural exhibition. The one just 
alluded to as au exception — and it is a model upon a rather unusual 
sralc — is called in the catabifruo merely a "Study for a Favude," 
althoufrh it is actually that of .Air. Fripp s design for the Army and 
Navy CIubhouBe. As so intended, we certainly did nut ciuisider 
it very germane to the purpose; but taking it in itself, and as it 
is now named, we see in it cousideraiilo merit and artistic feeling: 
not but that it niiffht be imjiroved not a little by only a tittle more 
study. Yet the subject itself hardly reijuired a model; for except 
the open entrance loggia and ascent up to it, there is nothing that 
might not just as well he expressed in a mere elevation. No. 109, 
on the contrary, stands very much in need of the assistance of a 
model, and to be shown in actual relief. 
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In all rightly-constituted communities, the subsistence, and 
therefore the employment, of the rojiulution must be held the 
first duty of the governing body. 1 bis is a trite saying to liegin 
with, and England is a country in a high state of civilization ; but 
so far as the governing hody is concerned, the discharge of the 
primary duty we have named is not carried out. Provision, it is 
true, is maile, that people shall not die of starvation, but since 
the time uf (jueen Elizabeth, the duty of superinteuding the em- 



ployment of the papulation may be said to have leeii 
by the government. The economists may perhaps have ■»- 
tributed to this result while reclaiming the freedom of entetpn^ 
but they ought not to be held blameworthy fur the retentimtr 
institution of any shackles on employment. 

It may seem a munstrmis assertion that the emplo^ent ui 
provision of the population are not duly looked after in Eaglni 
in the nineteenth century; hut it is one, the truth of trhi^ 
thiuigh it may not meet ready acceptance, cannot anhiippily Is 
gainsaid. At tiiis stage we shall content ourselves by referrinsls 
our waste lands and our tisheries, to show that something is Itft 
undone, and the fault of which lies with our law>makers only; 
Riid we SHV, moreover, that it matters not how far they may hare 
gone, if they have allowed other nations to get ahead of us iaths 
competition fur employment. Tlit* experience of late years hai 
too hilly proved to us that Germany, France, the United Statc^ 
and Belgium, have in many branches of trade so gone beyond n^ 
and lessened the eurningd of our manufacturers and workmen. 
Therefore, we say it is well worthy of iuiiuiry, what is the state of 
industry, not only in thi.t country, but abroad; and what aretbs 
causes of uur advancement or our backwardness, wherever such 
may have taken place. This is uf national interest; but onr 
readers have a special interest in such inquiries, because their 
bread depends upon the national prosperity, and on the he&lthf 
condition uf n:itional industry. 

If we any that legislation has its influence upon industry, we do 
not put aside, nor put away altogether the influence of other 
causes. We arc very well aware tliat laws alone cannot makes 
trade and cannot make a people, and that a pefiple may shape their 
course for good or evil to a great degree, in despite of law. How- 
ever perfect a system of laws may be, though they may influence 
they c.iniiot absolutely determine the cvei7 proceeding of each in- 
dividual; fur it is impossible that the ceremonial law of a Mows 
or n Confucius, however minute in its dictates, should embrace 
every action of life. Indeed, if laws alono were suAicient forUie 
promotion of industrj-, then the special legislation of the French 
bein^' so much better than ours, so should they be in a higher de- 
gree of industrial udvauccmeut than ourselves, which they trs 
not. 

It is the want of discrimination as to the true value of each 
cause in operation, which lends to the want of correct vleirB on 
the legislation affecting industry in this country; but it is most 
important that a greater degree of attention should be bestowed 
on these investigations, the mure particularly since the altered 
political condition uf \V esturn Europe promises to give n greater 
development to individual character. If we take the laws ss 
affecting partuershius, patents, and commerciul transactions, thgM 
of the English are bad, and of the French are good : if we take 
the men, the Englishman is enterprising, but the Frenchman it 
wanting in enterprise, in independence, and in self-reliance. Much 
of this resolves itself into influences uf legislation; but then it ii 
nut legiUation as affecting industry, but legislation directed to 
political organization. The polite system of France has perhaps 
more to do than anytiiiug eUe with the commercial habits of the 
population, and the want of freedom uf locomotion, and the per- 
petual reference to the will of others in many of the operations of 
life, destroy the self-reliance of the individual, impair his energy of 
character and industry, and mos.t surely limit his enterprise. We 
say nothing as to the political hierarchy, the corruption of patron- 
age, and the pervading centralization, because their influence is more 
ambiguous, and there are set-offs against them here and in other 
countries; but we refer cuufldeutly to the police and passport 
system a» counteracting most elHciently in France and Germany 
the good tendency of industrial legislation. We shall advert to 
this again at a further stagv; nieumvhile, we bring it forward here 
to remind the reader tliat we cannot be limited to consider ths 
narrow operation of patent laws, registration acta, companies' 
clauses consolidation laws, or partnership suits in chancery. The 
diseased constitution cannot be fully demonstrated from the dis- 
section of individual limbs. 

The dereliction of duty on the part of the English government 
has been imitated hy others, and it has perhaps as much as any- 
thing contributed to the peculiar character of the present revolu- 
tionary movement, the beginning only of which we now see. The 
agitation is no longer directed by political dogmas only; nay, it 
has not so much au agrarian character, but its sects of socialists 
and of communists attest its connection with the absorbing ques- 
tion of the present day — the employment of the people. It is 
because governments have neglected their duty in providing for 
the employment of the peojtle that a re-organization of societj^ is 
so readily sought after; nut one which shall pull down the rich 
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onl^, hut which Aail gire comforti to the many. TTiere are more 
■ocialirtB and more eocinl np^itiitdrs than the Owcnitea or Fourrii'r- 
ites; the effects of many contribute to the movement — Liinis 
Kaiioleon, Lord Ashley, and Lord John Muniiers, as much tis 
Pnmdhon and Cnhet; the Timen ns much ns the Xiithfn': and 
unleaa the work be taken up thnrou^bty hy cxiHtin^ pincrnments, 
it iaimpowible but that it will he riirrieil out in a niiii'h rouifher 
fashion hy the strunu; hands of the pufferinp massfs. Eniii^ration. 
aguin, ill only another exemplifirHtion, another 6yni|it<ini of tlic 
pKraniuunt disease. As the Timr-i Rtiid the other dm, all rlasses 
feel a want of room; it is not perliapa that there is a grcr-ter 
competition than there was in tiie fifteenth nr the ttnth century; 
it is not ^erhape that the population are reiiUv in a worse comfi- 
tion, but because they are better flcf|unintc(t »ith the evils of thrir 
condition, and have a surer knowledge ho«- fiir they iire rciiietli- 
■ble. if if^orance be bliss, they have lust it; but they have like- 
wise lost hope. 

In these islands are six or seven millions of men able to irork ; 
but of those, not less than t>v» million!i, more likely three millions. 
and perhaps more, are for the greater part of tl'ie year without 
work. W e do not say they are not fed, but they do not (li> the 
work which they are able to do. whirh moiit of them are williii); to 
do, and which under a pood system they winihl do. The |iii\vcr of 
work of two millions of men'i^i irrenter'thaii that which riiise<l the 
pyramids of Efrypt, laid out the Chinese c.-mal and wjill, covered 
the Roman empire with roads nnd aqueduct!', mid saved Hol);<ii<l 
from the sea. It is prefiter than that which has been bestowed 
upon the public works of which we are no )iroud. So enornioiin a 
waste of power, in a country which so much rei]uirea its apjdica- 
tion, is the stn<ngest condemnation of our Bystem of jroveriinicnt. 
Politicians may soothe their consciences by sjiyinp that they keep 
the people from Btar^-ntion; but while Mich vast menns exist of 
adding to the comforts of the people, no excuse run be iidniitled. 
With the means we have, the wliole country could be drained «■; a 
parden, the waste lands reclaimed, liouscs. schools, libraries and 
churches be built. Fuel miftht be supplied to every household, 
lime and agricultural manures be spreiid on every acre, our shores 
be lined with harbours and piers, and the fisheries yield nn abund- 
ance of food. These are ijuite within the limit of the vast re- 
sources available. Indeed, the ]iower to be had is ns prcfit as thut 
now employed tn growing food in the island of Itritaiu. 

If we wanted to libow how the matcrijil resources iirc wasted, wc 
need not go to Ireland, and follow Sir Itichatd Kane through his 
enumeration; we neeil only point to the millions of acres of im- 
provable land, now left untilled. Nny, in this prcnt city, niiinure 
enough to grow corn for a million of people is yearly wasted. 

All this shows that there is something wronp, nnd we have no 
hesitation in putting it down to the laws affecting industry. 
Whether the economists did any grcnt good by the fibolition of 
apprenticeships and of corponite restrictions, is open to (piestion; 
but they certainly left the main things midone. nnd if there be 
any pood in free trade, still that is but little. Freedum to trade 
without may he good, but wc want freedom within; rnd the more, 
as we have to compete with nations abroad, ivlio iire now *iiscr 
than ourselves. 

Two prominent evils in the legislation affecting indu^try are the 
laws relating to patents and those rclnting to partnerships; and 
the two cannot be dissevered in anv considcrati<in of the iiuostion 
in its bearing on those classes with which our readers are con- 
nected. If we were discussing this simply as n politicnl question, 
we could show that the evils are not so limited; but i;s we want to 
■how its bearing on a class, its pmctical operation, and how much 
it operates to the injury of evcrv man, working either with liis 
head or his hand, we are contented so to limit it. Me have tril.en 
the two subjects together, moreover, as they are most intimately 
connected, and work ns ethciently for the injury of cverj- indus- 
trious man in the country, as if they were planned with that ex- 
press and specific object, and nut, as laws are generiiUy supjiosed 
to he, for the good of the commonwealth. 

We give a prominence to the patent laws, because an agitation 
in now going on for their amendment, and a commission of inquirj- 
into the fees of the government offices has been appointed, before 
which evidence has been given. In Kewtun's jMid'ni Jimnm/ Tkt 
February and March, will be found able articles on I'atent Law 
Beform, showing the interest which is excited among those en- 
gaged in the promotion of useful inventions. In these articles 
our readers will find many practical exemplifirations of the ill- 
working of thepatentlAW9,ascoming within the ken of the profeii- 
•ionnl men engaged in their administration. 

None of our readers will, we believe, piinaay that the pateiit 
laws and lawa affecting joint-stock companies do nut work well; 



and with this assumption we shall start, wishing tn show the 
national importance of the subject before we consider its detniN. 
It hns been somt^imes said that the welfare <if England depends 
upon her keeping twenty years ahead of other nations in the 
iiractice of niecbnuiciil nits; and in this there is very much tnilli. 
riie Qii'irli'r/i/ Ifi-rifw (December) saj-s there is no question Ihnt a 
fearful proportion of our fellow- citizens hold their prosjierity upon 
no other tejiure. Let us therefore see how this w<irks. 

It is to the niechiiuical cla^^cs we naturally look fi<r the best op- 
portunities of promoting the practice of niechaTiionI ert'*. In 
these cliis'ies we iiiid great nmstiTS with great wealth, !-mi;ll 
masters with small »ealtb, prof'i'ssional men »eil to do in the 
world, and yimnj-'er ones with their living to get; but above nil, 
thousands of working-men, Tfie number of rich men is very 
[■niall, the number of poor men is very grcnt ; but their share of 
skill has nothing t» do witli their share of wealth. A prinri it 
must be looked upon ;is incontestable that the mecbnnicnl elnsses 
cannot piiy a heavy tax Hir leave to exercise their genius, nud that 
a heavy tax would have the cirect of preventing a great many men 
from ai'jilying their inventive skill. 

We now trace a poor wurking-mnn in England. He has what 
seems to him, and what is, a valuable invention, and with iTcnt 
dilhculty from his scanty means makes n workiug-model, the re- 
sults of which offer every inducement to go on with his undertak- 
ing. One of hi« first wishes is very natural — that he should reaji 
the reward of his ingenuity; and it might he supposed that in any 
civijiscii countrv he has the property in his o«n labours. The 
writer has so in his books the painter in his p.iintings, nnd no one 
may steal his work: tiic niecbauic himself has a jiroperty in his 
trnde-mark, or the name of his firm, but he hns none in liis nie- 
chanical iliscovcries or inventions. No one may take his ni'me iti 
vain, or use his stamp; but they may freely use his in^entifni-, 
unless he can pay the heavy price of a patent. They may copy the 
whi)le tool or machine, except the words, •' Kairbairu, Miinche>tcr, ' 
or " Joseph llodircrs, Shetiichl." The hiw is very tender ns to thi-. 

There is no reason ii prinri why he should take out a pntent. 
The patent itself is no adequate protection. It ni^y he sniil, thi.t 
without a i>nteut, other parties mny claim tiie invention. They d^> 
now; and they have to prove before a court iif law, as they wonM 
then, tliat Ihev Imvu a bitter title tlian the inventor: that It v.-;ti 
invcnttd beNirc, i^r known before. Cther questions of copyr'^lit 
do not involve a preliminary patent; neither shuuM ciipiniiNt of 
mecliaiiiiiil inventions, (iive a nran the jiroperty in liis own 
works, nnd grant him the same protection as I.e would have for 
other jirojierfy. 

If a n.aa cultivates a piece of waste lainl, or if he finds out n 
mii.e, l.e !.i'(|L:ir( ■; in most countries the j roperty, without e.\|icn--e 
of jiateiil. on tl:e groiijid that he fois done great good to the com- 
moiiwealtli. S'nie goveri:ments exenipt sueb lamls froni ta\ation; 
there are few that require a lieavy tax to be paid before waste 
laiid is cultivated or a njine is worked; the utmost c.vnction is 
commonly a royalty friim the earnings. In England, a man is not 
filloMcd to have tfie iirutection of the law for tlie property in bis 
meciinnicnl inventions, until he has paid a heavy sum, before he 
has errned one single penny, nnd without the certainty of enrnihg 
one sirglc jicnny; while, if be earns anything, he nuist pay in ad- 
ditiin the ordinary taxes for the jireservation of property. 

The author can assign his co[iyright to as many people as he 
pleases, ran dispose of it for a time, can pass it hy will. The 
author of a mcclmnicul invention cannot assign bis nipyright ns 
he pleases, and if it can be worked only by a great company or 
partnership, he must olitain an act of jiarlianient to enable him to 
Mssijin it, A Daw in the assignment of the copyright of a hook 
does not destroy the copyright; a flaw in the patent of copyright 
of a mechanical invention does destroy the copyright, 

I'rinee Albert, or aity other man, may have an iiijunclion li> 
prevent any one man from publishing his writings nnd engraving^-, 
which are unregistered and untaxed, but a mechanic has no jiro- 
tection ntrainst the publication of liis invention, uideis regii.teriil 
and taxed. 

The author of a hook can reap the profits of his invention j.t 
once; the author of a mechanical invention must wait six or nine 
months fur sjiccification, during which be is liable to fraud, piracy, 
and extortion, on the part of unprincipled adventurers, who 
may avail thi-mselves of the dehiy to specify part of his inven- 
tion as their own. The iMtnl'iii Jwirnnl well shows this. 

The author of a book, painting, or piece of music, the inventor 
of the name of a firm or of u trailc-mark, the cnltiv!:t'ir of waste 
land, or the worker of it mine, pays no special tax to give him hi.i 
property. The author or worker of a inechanicul invention does 
pay a verj' heavy special tax for which he gets no bi^netit. 
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The men who are authon of valuable invention*, in the great 
niHJority of cases, from the jwor being in the fcreater number, do 
not necessarily posseas 200/. or 300/., and cannot readily jret it. 
One man 18 a barber, another a postilion, and a tliird an engine- 
tenter, and so on; the better taught may be a poor scholar or 
jwrBon. These men are called upon to pay the tax, and they have 
It not. TJiey have several courses open to them. To work the 
invention without fee or reward; if practicable to work it wcretly 
for profit; to get some one to advance the money and to take part 
of the pnifitH; to re^nater the invention instead of patenting it; 
to keep the invention secret in the hopes that the means may 
come for taking out a patent. The great majority of inventors 
there can he no question are reduced to one of these several 
courses; of the patents taken out, the majority are on similar 
conditions. 

If a working-man is very Incky, he may get some one to ud- 
vance the money to take out a patent for Bim; but in most cases 
he cannot, and the invention alumbers for many years, or is per- 
haps lost. This, it is evident, is to the very scrivua injury of the 
people at large. 

We will not take a remote cane, nor an obscure one ; but we have 
one which has been pointed out by a writer in this Jmimal— that of 
George Stephenson. In 1814., little more than thirty years ago, 
George Steplienson was a working-man, and invented a locomotive 
engine and a safety-lamp; for neither was he able to take out a 
patent, being too poor, and was forced to publish them without 
any protectitm. For the safety-lamp he got no direct return, hut 
was fortunate enough to get a public subscription: we say fortu- 
nat*,' for Dr. Olanny only got a small subscription a few years 
ago, and Mr. Robert William Brandling, the inventor of another 
safety-lamp, died last year without having received any reward. 
For the locomotive, Stephenson got no return; and it was perhaps 
fortunate for him that he had no patent, for he would have been 
SOOl. out of pocket, as the only engine constructed suggested im- 
provements, which led to its being superseded. Had the engine 
been perfect, Stephenson would have haid no protectii)n, and the 
great manufacturers would have got the profits from such a valu- 
able invention. 

In the next year, Stephenson fell in with that great schemer, 
William Hennr James, and he introduced him to another great 
schemer, Ralph Dodd; which latter found the money for taking 
out a patent, receiving a considerable share in the patent, and 
William Henry James receiving a share for bringing the parties 
together. Ralph Dodd had not the requisite capital for working 
the patent, so that the share given up was for obtaining the patent 
or title to the property, and nothing else. This is the usual case 
with patents; and there are very few in which the inventor has not 
given up « share for obtaining the patent. 

We may here stop for a while, and examine a little at our leisure 
the case before us. The author of Paradise Lost was not oblieed 
to take out a patent before he conld offer his immortal Paradise 
Lost to a bookseller for five pounds. ThelateSir Walter Scott did 
not have to pay out of his large earnings 300/. per work, or 
above 10,000/. fur patents. We know of many men who have paid 
thousands for patents. At the time we are speaking of, Stephen- 
sou was maintaining his aged parents out of his earnings, was 
mending clocks and watches in what he called his spare time, to 

Erovide the means for educating his sim, and was jeopardising his 
fe in the fire-damp in experiments on the safety-lamp, as wit- 
nesses now living have stated. Yet, before this poor man could 
be in the position to reap any reward from one Of his inventions, 
he had to assign away a great share. 

Our readers will not feel astonished if we take them one step 
further. So far from an adequate return being got from the 
patent with Dodd, in the next year Stephenson had to take out 
another patent for the locomotive, into which he crammed sundry 
other inventions for rails and chairs. For getting this patent and 
working it, the means were found by Mr. Losh, a manufacturer of 
Newcastle, who of course had a share in the patent. It is not 
wonderful that Stephenson had contemplated leaving a country so 
very unpropitious to poor inventors, and emigrating tn the United 
States. If he died a rich man, no thanks to the patent laws. 

We do not think it necessary to accumulate examples, for one 
practical example is better than a hundred theories as to how the 
patent laws might work, and the case of George Stephenson never 
ought to have occurred in a country claiming to be civilised. In- 
stead of taking other cases, we shall make some further remarks 
suggested by the case of Stephenson. 

In looking at the history of the locomotive, it seems very clear 
that the patent laws wer« the great obstacle to the practical intro- 
duction of the locomotive fifty years before it took place. In 



175fl or 1759, Dr. Robison conceived the plan of a locomotiTg 
engine, but did not think it worth his while to take out a patent 
In ntH, it was named by Watt, in a patent, so that the idea of a 
locomotive carriage was then made public. About that time, Wil- 
liam Murdoch, then at Redruth, made a working mode] of a steam- 
carriage, but could not take out a patent, Murdoch was likewise 
one of the inventors of gas lighting, in which he had the same 
hindrance. In 1808, Trevithick, helped by Captain Andrew 
\'ivian, took out a patent for a locomotive; bat it never paid the 
patent fees. Oliver Evans wanted to take out a patent for a 
steam-wagon, but could not. Before 1818, at least 1,000/. were paid 
for patent fees fur locomotives, without one penny of profit btiog 
earned; and the said patents proving utterly worthless and un- 
profitable, except in preparing the way for others. The history of 
the steamboat, us lately published by Mr. Bennet Woodcroft, is 
only another tale of the same kind. 

In the course of his life, Stephenson must have paid S,UOO/. or 
3,000/. fur patent fees. Of course Watt, Trevithick, Sir Mark 
Brunei, and other great inventors have paid similar sums. Slany 
men have paid such sums, who have not earned anything, and have 
died in a state of beggary. A special tax of this enormity umm 
men of genius, it is left to the English government to levy. Other 
governments, as unprincijiled, but not so extortionate, give time 
for the patentee to earn the money, or levy their Ux upon his 
earnings. They too, at least, put the fees into their own coffers; 
but of the yearly tax of 100,000/. levied on the mechanical genius 
of England, very little goes into the Consolidated Fund, but is in- 
tercepted by the Attornies and Solicitors- General of England and 
Ireland, the Lord Advocate of Scotland, and a number of officen 
appointed for the sole purpose of getting incomes out of inven- 
tors. A more gratuitous system of wickedness and oppression is 
seldom found out of England: eastern tyrants get paid for their 
villanies. 

If the mischief limited itself to le^-ying a tax of thousands 
upon Watt, Trevithick, and Stephenson, and of hundreds upon 
smaller men, it would not be so bad; but it is a prohibitive tax, 
by which the mechanical skill of the country iskept down. Then 
is no profession so heavily or injudiciously taxed as that of the 
patentee; no trade pays such heavy license dues for its exercise^ 
The attorney pays a heavy stamp duty fur a special monopoly, but 
he can only be once articled; the banlcor pays only thirty pounds 
a-year for coining ]ianer money. The attorney and the banker 
have especial immunities; the mechanical inventor baa none, and 
yet we question whetlier for utility the priest or the physician can 
claim a superiority over the inventor, who finds bread for thoo- 
sands, perhaps for hundreds of thousands. 

We are not now about to complain that honours and rewards are 
not given to patentees, in order to stimulate them, though we have 
a right to do so; fur if the honours and rewards of literature and 
science are small, yet the professors of either of these get more 
baronetcies and knighthoods, and figure in greater numbers on the 
pension list, than patentees do. The list of patentee-pensioners on 
the civil-list must be verv small; and Sir Mark BriineX Sir Samuel 
Brown, and Sir Joseph ifuddart, form the meagre list of patentees 
who have received the title of knighthood, and even these rather 
as civil engineers than as patentees. So little is the merit of the 
patentee vtifued in this country, that he has no claim to be put on 
the civil-list pensions, and there is no public subscription to relieve 
him, his widow, or his orphans. Other workers with the brain 
have their Literary Fund, or their Artists' Fund; even the player 
recpives liberal contributions from the public: but there is nothiiw 
for the patentee, though a Scientific Fund, as it might be call eo, 
is well worthy of public support, and would relieve many deserv- 
ing persons, who, after spending thousands in the public service; 
are left penniless. 

The true picture we have painted shows that the position of 
the patentee is more beset with difficulties than the proverbially 
poor one of the poet and the painter; hut we have not yet dona 
with the career of the working-man who has the good hap to get 
a patent by the sacrifice of a large part of his property, for a 
copyright which others get for nothing. lie has got this pa- 
tent to work. 

There are very few inventions, however inconsiderable the object 
to be effected, which do not require costly machinery; nay, they 
may entail the outlay of many thousands to produce an article, 
the sale price of which may be a farthing, or even less. In many 
cases the invention can only be carried out by the association of a 
great number of persons. In very few cases can a patent be 
worked by licenses granted by the inventor, involving no outlay of 
capital on his part. 

We have heard it stated by some persons experienced in such 
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tntmukctiofw, lliat it ia ft fair ilivUiun 1o frive onr-third of thr 
fi&tnit to the inveotor, one-tliird to i)id |>arty Aniling the mniicy 
tu Ikkp Aiit thp |mWni. nud onp-third tu ttic lurly biiditiic the 
ni4>iiey foe Mnnrkiiiic it; but we hrlifve ih^re are few ciuca where 
AD inventor, u'lietlier having fuuud tlie fiiadi for the fxiteiit >ir not, 
^U one-third of the patent for hi» fih«rr. inilc|ir:iili^iitly of the 
for iNkiiig out the patent: thercfnri" it may he considered «a 
-nl rule, (bat the rout of the iinl«ul lo ibe inventor U not 
qr oi»i far ilie patent fe««, but the sliare of prvlit wltich 
. nnd this in»y be taken at * tfainl; nnd tliere are [rcreniis 
irr thus btvit miik-teil on |in>litiil)U> putrnts. of lO.MOv/. 
90,A0it^, SD.iNJo/.. or eit'ii inure. It mmld lie (herefoic more tner- 
if the e<>>'erDment u'»iiu money, to lery it from the yearlv 
airs >-* i^ done clw.-«-here, nnd not force the pjiteutm to bcU 
tit hit (irupcrty at aii I'nurmoua Mcririec. 

Under nil rirCTimst.-inres, the OoM of the pntent is B dediielion 
Irttni th<< i:4]>itjil avniliible fnr emiifne tiring the tiiidertiifciti|jf and 
making the irinJ niaohiue. In the caw already eited of Kt«|iheti- 
KMi and l>iMld, the sum paid fur the patent irati probably nearly a* 
rnarh »* that for comlriietinii; the only engine made under'lhe 
patent, and may haw been riiU^d by l)u(ld at iiiterv>it ; and iieitiK 
N lotid lota, eontribtited to Iboae enibamutnientv, the pr>-»iire of 
trbich leil him to coniiiiit suicide. It Is rcry well known that thone 
who advanci; money for patents oflen horniw it lhemiielve«. so 
that the money eunt for patentii benimcx nivrv than the fee*. 
(,'uDsiilrrrd in llie point of view now before ii», a fund of mart 
tliiui KHJ.owtf, yewrly, contributed by the private enterpriiie of the 
rounlry f"r the eiirnnraginnt'nl of uncful invetuicmi in fraudulently 
diverted fn>m it by the fforernment, who arc Iruntee* of the jiuhlic 
interrot*, aiid is wasted in the inninlennnce of ufleleaH pWeaiei)— 
the chaffwiix, the ivnler, the train -bearer, the clerks of^thc siffiwrt, 
the rereivent of nigiiet fees, nnd n ywann of Nnecurints, depiiticis 
ud aasiatanta. 

H'e nay therefore very fairly B«unie that the first two hundred 
or three litindred ptnindr^ whirh the inventor mi^ht obfiin towards 
be||innin|' hiuineMi, in dtrertly tidtcu from hini by the ^ivcrnnieiit : 
na if, when a piun»-takine writer has finished » bouk. tlie )n>reri)- 
nwnt should t»ke from liim the s'lm wbicli he nould obtain for 
printing it. lu maaj our*, and more particularly of the leiis pro- 
titable imentiona, the coot of the jialrnl would be xuRideiit for 
wwrkini; the inrention; and it may ci»«a to he profitubte if Uur- 
tJteD«il wilh duiible the amount. 

It will be B«en that the |iAteiit-tnx nitii't net an a direct prohi- 
hiliftii on th<t pri'ferutiuii of niiiiiy iuvL-ntiorii, Tukiuf: the erti- 
iittt^ ulieady given at 1o the dt^tributinii of the ftliares of a patent, 
and Mipixnin^ that it is necef'Hiry to iioto n cost of 300/,; then the 
party niakiot,' sar-h advntHre must look to a probublc return of 
ttiiee that mini to reiniburie hiiri, and thnt, uiulliplicd t>v three, 
will give very nearly- 9,0U0/.aa the profita villi J) muht he realiced on 
U> invention to Justify n patent hvHijt taken nut tor it. Thim the 
Inventor aitd the DiHiiu/acturer arc to be deprived of the oppwr- 
lunhy of tnaktnf^ a prolit of MOl, or OOd/, a-piece, th»l the 

fnremiDent may trnate SDO'., and the miocmhle cnaffunx may get 
iafeee. If "iOOI. proHt only can be made, iuntead of SUUU/., the 
pai«nl i« <|utle out of the quntloo. 

It nuct not be for^tlen that, hoverer moA his inrention may 
ha, there ia a limit on the invtintor, htM-idea thitt impo^ied by the 
)C*vemtneiit tax. If the eapltal re<iuired to be laid out in maan- 
laetiirinfT in loo freeat in proportion to the proAt to be jrot, then 
the invention i* tinaneinlly imptticticuble. At all cvetiti^ it i* 
qatte elear that the jutient-tiut i« ni much un o|i|ireii«ion on the 
cafitAlMt am) nLinufseturer, tut it ia on the inventor; and bniigan 
■WeaaioH nn tbwp, so is it un the working elax^ea, who are de- 
ynnA of employraenl. It it nut to he a«Kiiineit that bei*aiiiiO a 
patent is taken out it is therefore \torke«l, for innay n patentee 
eikNU*.t>> hinidelf in taking out a patent, and therefore U falls to 
tkefriRiitil. It (>ft«iR liappena thut terms cnniiot be come to with 
aapitalitt. as tbethire he ret|uirm will nut leave enou^ph fur the 
laveoior and the party who has advanced fuiida for taklnj^ out the 
|ial*nt. 'I'hr lejcal Klatiin of this latter create*, too, an additional 
iBimlimcnt in llie way of the inventor. 

We uiav here recall tbe reader to the very important resiiltt of 
Ike pmhlVitory patent-tu:, the delay of inventions. The (Wtent 
lav make* it ini|terativv that an invention mu«t bu kept aecret 
uuUla patent in obtained; and therefore there are few caaes in 
rtkh Ine than three years elaitse between the beginning of an 
iamilioii and it* being brought into prncticnl working. If we 
rKhtin the e>tra time rei|tiired in finding a capitalift to work the 
patent, tn conaequeuve of the unneceanary outlay for n |iatent, the 
luaa inuit be rated as three yeara before the public can gel any 
kenrfil; and this without any reference to what we may cull tbe 



natural difSniltie* to be overeome. The tine lost where ft patent 
in obtained »nd woihed. is liowever aeldoaa »<> t>horl a* three 
years and may extend over very many years: wc know of case* 
nf valuable inventiotin delayed twenty year* from want of meaiii. 
to take out patents- la many cu»«» the invention is never di- 
vulcedj and the inventor »inka into the firnvQ without giving a 
hint, leaving it to some other person, perbapn n lon^ M-rien of 
men of vattuar-, to go through the same <our»e of etperimeal and 
research. 

Wc have instanced in the locomotive engine and the rteam- 
bont, the prnctkol result of tbe prohibitorj- ayntem nnd the 
■H.-riouv iiatioiml eviL. which ren^ilt from it; but the hiitopv of 
every branch of invention yiolda the ^ame lesson, and nothing 
could be more humiliating to our national pride th'^n an analyxia 
of fioch hiilury, »)n'«iu(- the** fact* in detail. The"*, however, 
are not nuktters of the paxt, recorded only in the pages of tbe 
hiKt«rinn, known only as having been remedied, as in iirogreMi of 
extinction, or aa aJready extinct; thev are going on Jnily, their 
evils iiicreaeing, end no attempt made to ullay Ihera, — nay, the 
mnrrh «f inlelleet only aggravateii their enormity. While general 
prlcen have fallen iiince the war, the cost of )>atentK rL-iauiux the 
same, and is therefore heavier. A« the progrcwi of Impruvt-nient is 
more life, so diMM the number of inventiunu increaxe, and a tax is 
imposed upon lh«ra, which, nt war prices, would tlire^tly and indi- 
rectly represent a vnit hnrthen upon the inventive *kill and in- 
dustry of the nation. This evil is going on, aud uiiy branch of 
invention will Hhnit it: the railway iiystein is HufferiBg fntm it, the 
eleetric telegr.iph, t)ie miiimfacture of guttn ^ierch»— 4houniWla oT 
busy minds are kept back by n tax beyond their mediui of jiaymeut. 
whirh d^mpH their energies, and blight* their exertions. 

In the |>ecnliar cireomttance* (H* this country, nothing can be 
more injuriuua than a syatem eo wicked m the p^itent liiwn, which 
check eutptuyment in tlie earliext >tjige. and the itpirit ol whidi. 
priipai^led in the law* regulating partiienbip transactions, is con- 
tiuueil ihrioighout. U'ith the development of the praclioil aork- 
ing of the latent lawn, we must now leave nlT, rntienting our 
r(.>ad«rs to give their earneot attenliuu to remedy an evil, ou 
■erioiiN ill il* operation on tbe iodualry luul well-being of the 
cutiiitry. 

(Til l« nnlimwij 



LIFE OK GKORGK STKPI1EN'3()N*. 

fC'MtiiiUti frmit jtayr 'Z.) 
XII. TOR SltABV lUNU OP 1825. 

We have already shown timt everything wae ready to enable tbe 
rAtlway syirteni to start, and th«t it awaited only tliv titling time. 
Thin wno i^ivcB by the mania of IViS, 

This mania ha* been the moit apoken of, bec«a»e it wflB Ibe 
greate«t known to the generation whieh had sprung up tinee the 
peace, and it may be almost chilled the ftrA. There had n«on time* 
of share ((lei-uhitiun during the war, in which the Orst railway^, 
tha dockd and bridges of London, and some canals had been 
betfun; but the war uicked «p most of the wcxlth of Rnglnnd. 

To make wny for Itwi, there wero goud harvest*, taxen leemingly 
lighter, a high price of Btueks. and Uierefure low income U> 5tock- 
holderu; a A«ld was therefore wanted for the uverRowing wealth 
of the middle elmuie*. A greut Hpur had been given to trade 
abroad, by the •ilttTting of the new comm'jnwmUtliH ot Ainvriea; and 
there were icroog ho pea from the fresh opening of tite gold and 
blIvm- mines, to whicn the Ktcnm-engine in tlic handa of Trovltbick 
had given new life. 

Had there l>ceti right knowledge on the side of the Uw-roakerf 
and the paoule. ibi; wealth of tli« higher cI»)iM>« would not hate 
been wasted aa it wat; fur the only uay In which it could bn right- 
fully brought to bear would have t>een better understood. Vt Imt, 
Indeed, was this weidth which tliey had tu Uyout.' It wa« mit 
wholly in the shape of gold, for gold does not grow, and there 
couM be only more gold than wnt wanted by its having come in 
ttan ftbnmd. It was not in the shape of cum. for there wa« little 
more com than was needed for feeding the people. U'hat thru 
WM it? It wni< the meaiu of comotaitdiug the labour uf the |ieop)e 
Kt home, by having a hold on their food. This wealth, howeirr 
great at home, ouiUd mit he token nbrtHd, and could only be made 
fruitful at home. 

Hud this been underrtood, time shotitd hare been taken by the 
forelock, anti undertallings sliuuld have been brought forward by 
which woika would liave \iven made nt home, which would have 
been gainful to the shareLotdens nnd a mine uf wealth in all time 
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ti> roiiie. This, however, w«s little thoutrht of. Must of the bills 
fiir mines, ^iisHorks, w site rwor its, nnd (locks were thrown out, — aiid 
it niiiy l'« said nil the niilway liilla. 

Unrli<rtnkinp4 iibroad were not hindered bv arts of pnTlinment. 
The I'usoo-l'eruvinn Miiiinjr ConiiHiny, nr tlie Columbian Pearl 
Fisliery ('iiiiipjiiiy, could be stHrtett without acts of parliament; 
while tlie Liverpool iiiiil JMancliester Railway could only ^o on by 
uii Hct of |iarliiiment, to fret which needed a (rreat outliiy u'f 
money and time, imd a Mtrufnrl'' nfiainst all tlmt landnwncrs, inn- 
kee|iers, and cannl-liolders could do with tlieir friends in the Lords 
and ill the lnwer hou^e. It was nii wonder therefore if AmGricon 
mines and Inniis were nioxt Noufrht after. 

What wan the stock of wealth utterly lost in these undertak- 
in<rc I'iiiinot be reckiiiied up; for wc have no good measure fur it. 
It was made up in scverd wiiys. There was what Wiis spent lit 
bottle nnioiifr people here, and t'lat must i>e tiiken oiT from the 
whole loss. Then pmils were sent abroad, whirh, so far iia the 
raw m.iteritd wtiM nut of home make, would be a loss; but won bl 
not, so far as the work jroes, nor so far as the raw materi:il which 
was of home irrowtli. Thus on cotton jfoods sent out, tiie utter 
loM ronld only arise on the cotton wliich was of home LTi.wth, hut 
on English wiHilleiis there would nut he an utter loss of the cajiital 
of the country. There niiist. however, have been a great deal of 
pild sent out, and therefore lo>t, and tliere was a loss of the (fains 
of the traders of former years. 

The loss in cnjiital was therefore a small one, and did not weaken 
us, as indeed the end kIiows; but the loss when ri^rlitly measured 
will be fouiid to he a very great one; l)nt then in another way 
altofjcther from what it is commonly said to be. Our b>ss was not 
hy sending capital itbrond ajid {retting nothing back; by lending 
nioney to the Peruvians and Buenos Ayreans, ami not heintr paid; 
not hy working silver mines in Mexico, gold minus in the Itrazil, 
and laying out tea pounds to get one pound's worth of gold: hut 
our loss was of a kind which never can be made up, as the time 
for doing so will never come over again. 

Our loss is thiit. It is a loss of all the railwavs, docks, haveni), 
bridges, canals, gasworks, and waterworks which' might have been 
made; which would have set us ten yenrs a-head of all the nations 
iii the old world and the new, and would have giveu to our fathers 
and ourselves some of the fruits now our children only will see, 
liy giving a help to the building of steam-ships it would have 
spread our triide abroad, and we should have made those settle* 
nients which we are now only beginning. Then, too. how much 
haiiirs on this, liow much the healthy growth of mechanical skill is 
hiiiitered from want of a field fur its exercise, tieorge Stephenson 
Hiis Hs ready for the locomotive race in 1893 iis in 1829; the si^rew- 
propeller might aa well have been tried then as some years later; 
and the ste.im-sliip driven its way across the broad Atlantic. 

Shareholders were as willing to go into undertakings here ns 
abroad; indeed, the greater number of undertukioiirs were meant 
til he worked at home, but then they were knocked on the head hy 
the House of Commons. Jlore useful undertakings were ship- 
wrecked there than useless ones were sliipwrecked on the American 
shore; but then if a man wished to do something he was driven 
into some uudertuking abroad, from there being' uo cliance for him 
ut liome. Therefore, the blame lies wbollv on our law-makers, 
who lost the best time for making up forthwith the losses the com- 
monwealth had undergone during the war; and by hindering tlie 
healthy growth of trade, threw tlie greatest hindrance in the way 
of the sufTeririgiieople of Kngland. 

The people rushed into the share undertakings of 1821- and 
1^2j with all the more madness, as the the thing was new to them. 
Since the cnna! works of fifty years ago, never bad there been so 
many new undertakings brought f<irward. For twenty years, 
^\'illiam I'itt and his followers had yearly come forward with some 
new loan or btttery, in which all the savings of the thrifty were 
i>wallowed up, while most were so squeezed with taxes that they 
<.oiild not in any way save. James and Dudd might weave tJieir 
v.'HiH fruitlessly in tlie war time, for William I'itt held out to those 
h!lo bud nioney six or seven in the hundred forthwith, under the 
name of omnium, scrip, consols, navy lives, long annuities, short 
annuities, lottery tickets, and so forth. Therefore, the boldest 
{i'etters-un of new undertakings had the {ground cut from under 
ti.em. 'Xbcre were, it is true, new undertakings, as we have said, 
bruuffbt forward from time to time; but in the whole they were smaD. 
The caua]s were done and at work, and few shares came into the 
market. There were, however, as already said, docks, harbours, 
gas and waterworks, and bridges, and these were still going on. 
The copper and tin mines of Cornwall had been wrought throughout 
the war, but then they were not advertised in the newspapers, a-id 
their shares had a ma/ket uf tit).^ir own. It is therefore fair to 



say, that so many share undertakings as trere tbeDcefortb wt vf 
was something new for the people. 

The gambling houses set up by the gorernment under the tihtft 
of lottery-olfices were about to be closed; one pound notM «m 
under the ban, and gold had come back again after being lost sigkt 
of for twenty years. The Stock Exchange drew therefore flv«ry 
one to it. 

Neither must it be lost sight of that the people had do longw 
the war to beset tlieir thoughts. They had not to think when 
peace would come, to wait for the news of the next fight, to grieva 
over the last friend slain, or to griimblo about the newest tu 
threatened. The time uf the government was no longer taken nf 
with such cares. The thoughts of all were on peace, and whit 
peace brought before them, uf the means of upholding peace. 
rijey were now as earnest to keep up the peace as before to keep 
up the war. Hence, too, a greater freedoai of mind, a greater 
wish for learning, a gi-eater readiness to welcome the works (rf 
the great masters of knowledge. What was the steam-carriuge of 
Trevithick when Napoleon thundered at the gates of kings, and 
warned the lords of earth to hide their heads and flee? — what wu 
the safety-lamp of Davy whilst Wellington and Napoleon fought 
for the lordship of the world? Brunei might be listened to when 
offering a new block machinery. Sir Samuel Brown for hia chain 
cables, or Sir Joseph Iluddart fur his ropo patent; but then them 
were lielpinates of the war, and their mure peaceful works met 
with less welcome. The minds of men uf learning and skill had 
been much gi^-ell to iuveutious useful in war time, and now thef 
were free froni such calls, 

W'hut ought to have been done, as already shown, was to set the 

fieople at work at home; but this was lost sight of, and besides the 
OSS before reckoned up, further harm was done. In the war time, 
there was, it is true, u great outlay for poor-rates, but that wai 
mostly spent on women and children. An idle man had a hard 
time of it; for he was l.iid hold of in one way or another, and sent 
off to he a soblier or a sailor. Thus all were doing some kind of 
work, or what was called work; but after the war, the thousands 
upon thousands of soldiers and sailors were no longer wanted, and 
they were therefore left idle, and many able-bodied men came 
upon the poor-rates, — a thing most hurtful to them, by giving them 
jiauperised habits. Un the other hand, nothing has done more for 
stopping this evil than the great railway woiks which have of late 
years been carried on; and we may hope in time that pauperism 
will be utterly rooted out, and every man be set to some useful 
work. 

This may seem to have very little to do with George Stephen- 
son, but it has very much; fur the great good there is in looking 
at the life uf such a man is to think thoruujrhly over the circum' 
stances which thus come before us. By so doing, we are enabl«l 
to see what errors have happened, and how far the deeds of any 
one man are able to cure them or soften them. It was certainly 
one end of Stephenson's labours, that he did very much mitigate 
the evils that have been here shown, while be was very much kept 
back by tlieni. How much more indeed might he not have done, 
if at an earlier time he could have begun his full career, while he 
had all his health and strengtJi? — and how much, too, is it to be 
wished tliat other men should not be kept back by the like 
stumbling-blocks! 

It is mere speculation as to whether Stephenson was moved in 
his labours hy any earnest wish to give employment to the working 
classes, but there is nothing more likely than that he had that 
feeling, fur it was that which stirred him to the finding out of bis 
safety-lamp; and James and Gray nio.st strongly dwelt in their 
writings on the good which would flow from railways, as a meaDi 
of setting the people to work. Gray indeed brings forward the 
want of enipluyment as one of the greatest reasons for adopting 
his nlan of a general irou-wuy.' 

'1 he madness which set in for share undertakings reached it j 
beiglit in 1»25; and to show in what way it worked itself out, the 
following from the Jv/m BuU^ newspaper may be of use. 

Chu^i jt;i'j,uuu,uuu 

Uotk* U'.JOO.UOO 

Ai^ur,ini.'rc<ioijidt>ii'« 4;i,UUU,l>0U 

MdlLIHUlkl ^.JUO.OUU 

briJ^i-s 2,UUll,Ui:u 

Cjai utituiianiuk .. .. ll.UUU.Ui'O 

Ittu'la :jllU,liua 

lUiJuayii 21,JOU,liuU 

JlJtie* lo.cmu.OuO 

Miit'clliineuus .... 4ll,miU,(}i;0 
This makes altogether 1 06,000 ,000/., and does not take in the 

1 " OLieiTi.luin," p. J, 7, .11-1 -U. n r i. . Ij, loJS. 
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Th« l««,Ofln,niH»;. is. bovererr, onlj-the mm timiftd 

lUM, uid dikM not tb«rffor« ahnir th« real upttaJ 

w&Dted to e^rty out ths undertaking This the 

t to be sbont iS,00n,Q00L; but as rtry fev of th«M 

went nay furtbvi than the bP|^nntii|^. the iititbiy vraa 

viUT Therefon, m (Wr an to iu Luiiting e!f6<t*, the mania 

a* of mudi Imb iiiipartanc«. 

ctuialf wt forth ahove very few were made; bwt thtr» 

few ilocko, fraHwurku, walrrwiirkc, nntl hiiilgnN made. 

.y\ earried out were likeoise few. Muny uf the as- 

impBtiies went forward, but there was no uatla]i> upon 

Inlnw m crau. aum wm spent, though much len than is 
fy believed. 

; (if tli« iiiiilertakit^e* of 10S5 turned out wnrtlileqe herante 
not ritfhtiv takpii up. Tin* ftriliah irtui-worku, the 
hiiinel. the fitrvifn mil Irtxh tiiinex are well-kiiuwD cases 
|utaU wliii^h met with r i«niiill return, nor d'lA the smaller 
I aoma brtter titf. 'I'Ut Sti-jim U'nahing C'nntpiuiy anil 
■«y Dairy Camp.~iny l)oth ran their race, and came to an 
ly end. The iMixt undertaking* were dtopped Jn tlie llaui«e 
uniitiK, thwe uuly |{ettin([ through which no one thought 
jppoaing. 

lie eicitement la 1925 was very (creat. It did not go the 
I uf lliv canal mania of lIUO, when (penilston farcetl their 
ruiiKh the window* of inna ami uffirrx Ui reach the uuh- 

■ lifti for canala, bmilileat with anxiety to enroll their 

■ Such, ton, wa« the Mtgeraen, that a number of rarnierM 
nwn tojtelher nt mtdnifrhl to a luniOy itjn on a mmuion, 
old that tlje conMx:toni uf a new canal or navi^lion were 
Ut allot the ahnrca among themsolve»: the victims of the 
WOmioiK of nnirw the prey uf tho lainllnnl »( lliD inn In 

> compelled to harbour. 

must hare hnnpened from the m&nin of 19^, 
property wan hoprl>CKK)y sunk. 

XIII. TNR riaiT aaiLwav makia. 

COaUMnly named b« the First Railway Mania, bnt the 
m may be scvn from wbnt htm been jnat naiil, ten 
are. Thus there have be«n three of tlieae epiiodeii in 
tocy. 
Iway mania «f 1B25 brought forward undvrtaking^ for 
capital vf above twenty tiiilliutm wa* ounted, and by 
> many hundred mile* in length were to be made. 
I Henry James H«nu to have begun with a gient railway 
ittb of England, on which he wrote a pamphlet, with a 
|,wa« to ttart from London and t« go t« Huehester and 
, to be worked hy Ini-oraative*.* 

■ however Jam** fiml hroupht forward thi««r the Liver- 
^Manrhevtcr Koilwsy, we are not able to say. 
t, the I^vei>pool and llirminghnm had been tiirvevcd, 
all over EngUnd; and by l*^S, ttiey luid aproad to 

*ii^ will show some of the linn brought forward, with 

prepoaed, though it muirt be remembered that more 

MOmnpany wa^t somctiniei propoaed for the nme line, and 

~i>re ttie number of railway oompaniea of 1S9S will be 

. that «f lioec: — 

I iBiI Uinehriier nilwiy. £4A0,(M)0 
|a. Etorhfslrt. and Shorrhaiu iiilrr^y. OOO.nnn^ 
uham tnd Liicnrwit railmv, tftcrKArdB Griud JuociiOBi jCMO.OOO* 
Kad Baih railwir. J:I()0.UM1 

■ anil RifRiinghiini riiUiv, £1 .liOO.O'OO 

Kaad lUi'iol railwiT, aflprwaril* Grtat WeMem, £1.&00,000* 
Band Nnrlhfrn rtilwiy. £2.0'>O.OOa 

B.I'orUwMiIh.andSntitttiniiii'xi r*ilai!r, lft*rwird*3onlh.Wi>tlern, 
hnler and Lrrdt itilvai. £-.go.au<l [Xl.UJQ.ODO 

[>Mln aiKl Itollon mrtwar, £ljl),»<*l> 
irk a'.!! Walrifnid tailwsy. £300,(IOD* 
iiile and Cailtilc railway"' 
.lilt aiiil Glaifaw railway 

jn^rialT V. ■>. 

n oa Uw Eadn* HaDraad, bf WUUUB Jtmca, ltd. (Ta Ur UbitTj at lh« 

^■■e on ItiBmiri. tAurinn . lUlrlnHn, |<-Jt p. -U.— StabmiBl m Ih* 
B*l'-^^l*n<a*l<*Btiinli>(bia «bil UTcrpogl nilLioad U aa Alt of fafllt. 
BadiHi: HiUirln, IstH. 

Id anil anxiiaprr. 
niUkHuu lh> Ointnl Cniryanilvf Wtrtx ■! rtavlttflam aiMl Rallnata. 
n^am*Bd«rNI(n»v.C.E.. tl. ti»l. C.K.. an Ibt Umotck ud VPiwrterd 
kbllat ItSl, jiaitii Ubntf't Uir Inailtullongf QtU eo|leNn.j 
tal Wm.CbapDHaeBt^ NtweullaaBdCailUta Hallwar- 



'Edinburgh ati Glugew rtilway' ■ 

■[.oadM aad HrtfliUM railway, nr ijurrey, SuiKX, and llanla, £liOfiWt' * 

(irand Juucunn railway, £-i,'o 1)0,00(1 ■ • 
TtunfiD lalloij. JOOO.om 

•Norrolk, SulfMlk. aad G>i» rallwar. ilnca Bidcra CoHOMt, £l,0W.90it 
■Leeda, ^Ibr.and lIuU tiilaay, £5dO.OlK)"' 

London and Soulh Wilci railway, fl.DO^O.OOO 
•Biminghaai and Hriilnl railway, £80,000 

KeatHli railway, £1.000,000 

Grtnd Weiteru railway. £3.0(1(1.000 

Eatl [.nndtin railouy. £100.00» 
'CanicrttiiiF iiid Wliitilaiilc railway, ^S^O 

Seicffi aoil W'yt railway. XlSl.ttiO 

Stniud and Severn riil«ay,£aO,ODO'* 

]lil-«rnian raitoar, £l,U()0,OOO 

Caklicatcr and IJaUicad railway, £40,000 

llKwirli. niii. and Ere railway. £'JOO.000 

bxetir and Binnnih railviT, £li.l)0O 
•CratnfDidand Hl|tl> P.^ik railway, £I»D.OOO 
■UolTryn Ltyiivi ami I'orlli Cawl railway, £30,000 
'liondan and BJiiitiurgli railway 
'London and Ncncaalln railway 
*.M*iditoiic and Tuiibriil|tc railway 
*M an cheater and Ol'lhim railway 
'Itolion anJ Lnigh railway 
■Rbyioney railwiy 

Uarwick aad Kclio railway 

Batt Lothian railway 
■U'tiahnrfb and llalktith lallway'* 

Veil Lothian railway 

Glaiguw aad Hoieiunk railway 

Kclia, Mclron. and l>alkcitli railway 

Utinilcc acd Slinthniorc radway 
'klanklaiid anil Kiikiiitillncli railway 

Uallijtte rail* ay 

Teel and Weaidalr railaay 

Kennel and Aron and tiltl Sarum 
■Dublin and KiOfiauia ratlwty 
"Dublin a»d Uclfati railway 
'Driglilaaaod Shutcbain rpjlwty 

Wo I lu I ley railway 

Pllutih[r« railway 

Puitland radway 

Pnliniag raitaay 
'Knd'leraartd and Wakefield railway 

Kedworlb radway 

The above givca a list of about sixty rulwaya, to which others 
were aAerwardi added. 

The capital of thoM compnniea whicli had puMitlied the amount 
they would require wna alAtve 20,000,001^. ; and na mucJi may bt> 
taken for the other lliirty companlca, whlvh would aive a capital 
proposed of ■W.OOO.OOO/. The writer in the Joiin Bull reckoned 
thai 11,6011.0011/. would lit' eiHtngh to make a complete railway aya- 
tem. It wax to l»e tliui laid out - — 

Grand Junction ,.£3,000.000 

London and Uirmingham .. ),dO0,UOO 

Li»r)H>ol and Manclitalcr .. 400,000 

ManehnUr and l^cdi .. SOO.OOO 

Maiiohetler and ItnltOO .. 1M),0Q0 

Loiidu'narid Uriilol ,, .. 1,300,000 

Briilol and Bath ,. .. lOO.OOO 

London aad Puitanouth .. 1,000,000 

London and Nortbera .. X.SOO.QOO 

Miaevllaocoui 1,UO,UOO 

The actual coat of thoNe linM has been nearly aa follow*:— 



KirtniMwl ai iImn. 
London and Noflh'Weitern,. f.t.ynii.ujo 



Xtaiichpiter and Leeda 
MAncbetter and Uollun 
London and Drxtal . . 
Lwdoa and South- Weu«m . . 
London aad Noribera 



aOCOM 
UU,Q0D 

I eou.ooo 

I.OQO.OItO 

2.iuti,oua 



Cow. 

£10.U«D.OOO 

6S0.00I1 

4,O0U.OOD 

2,000,000 

10,000.000 



9,010,000 a<t.izo,ooa 

^V'bat in called the Grand JuuTttoii in the abr)ve etitimatc, m<ul 
likely Indiidc^ the linea as far »s L'arliale. Jf ao, more must be 
added to the i*o»t. 

Nothing will ithuw more tirongly than the abore how little wb« 
iindvriituod of the railway ayatcm, and bow little way it han made, 

1 1 Vmllincr'a P'niphlvt, p.9H. i* TaUaaca*a fKiipbk<i p. M, M> 

It Vmll»iii''4P.m|.!ilil. p.MI. i< llt1l'>l'a«pai*taal«Hl«a>datfbrlUllway. 

I •> Niroml aiKl !h«tn KalLraad, a Fallacr i guoMd br Valtuar, p. 34. 

> • Wtilibair ou [IalJinr«> 

H 
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The cotit Tor Inromutiveji nnil plant Ir nearly ns mnrh ns tlie n'hule 
e^timtite in 1M95: the cu>t fur stutiunit ratiat cume near it. The 
Lonrlon and North ^\'estcm workshops liave cost mure than it 
tens th(iii|;ht would n)»kc a loop- line. 

Of the sixty railwavti nAined, all thnne thtiH marked (") hnvc 
lietrD mnde. heside^ others which cannot he identified. There are 
very few indeed whirh have nut been made. 

These lines were nut however made in l^ZJ. and some of them 
not for twenty yenrs after. The hiittorian will ask why is this^ 
and the antiwer is, not that there was any want uf means' to make 
the railways, hut hecaii«e the House of Commons choxe to throw 
the bills out to please the land-owners and sliareluddcrii in canaN; 
thereby hinderlnfr the liiboiirin^ classes from employment, which 
in ten vears cannot be reckoned at less than twenty millions, or 
two miilinnR yearly. How miu-h more fornnrd should we be had 
the gteat lines been finished, as they mifiht have been, in 183(), 
instead of IKM). and if the other lines likewiiie had been su fur 
before-hand. It would have done more for the trade of £n(;liind 
than till the measures of Huskisson, Peel, and llussell. 

As several of thi-se lines will not again come before us, it may 
he HN well to look at some of the remarks made by the writers uf 
p.'implets and reports in IHSt and 1K2J. 

In thelteport on the Engine Railroad, James gives some account 
of his employment as a land surveyor (p. 7). He advocates the 
U(io of the locomotive, and points out the (Treat (rood which would 
be done l»j- a railway from the southern counties to London (p. 20). 



tion the wisdom of which has now been fully established, lb, 
Macl::ren says" ' that the French were emplm'ed in the same v^ 
aud that he had before him a work by M. wordier^ a Frencb c^ 
piieer, on railways. It wns merely an abstract of vuiutis tntta 
published on raifiiuys in En^iland. The French do not, hovers, 
seem to liave made much way, and it was nut till 1898 tbatiaf- 
thini; was done.** 

xiir. nKi)i>-NiV(i OF Tiii: i.ivf.bpooi, and mancucbtks eailvat, 

Thomas Cray seems to have been the first who thought d ■ 
railway between Liverpool and Manchester, for as earljr aa lt»lW 
net it ftirtb in h'm "Observations on a General Iron Railway.' He 
sayii (ji. ,>): ''In times like the present, it behoves everj-oneto 
assist as much a.s possible in the alleviation of public dlstrcM. 
When this can be done by a work of national utility it is ttill 
more desirable, and no time is so favourable fur such an undertak- 
ing; as one of (;eneral peace. It has frequently occurred to mevt 
late, tliut an iron railwav from London to Edinburgh (pasaoit 
near to all the commercial towns uf Leicester, Nuttiiijfham, SLef- 
field, Wakefield, Leeds, &c,, with branch railwaya to fiirminf^haon, 
Itristul, Mancliester, Liverpool, &c.), would be uruductive id 
im'iilculable advantage to tlie country at large; ana here 1 would 
suff^cst the propriety of makinir the first essay between Manchrt- 
terand Liverpool, which would employ many thousands of tkt 
distressed population uf the countrj'. 

Ai^ain, Uray says further on (p, 15): "The plan ml^t be cm* 
menced betueen the towns of Jfnnchester ana Liverpool, whcni 



I 



jibeuHon. 

The "Statement of the Claimof the Subscribers of the Birmiiifr- 
hiJiu and Liverpool Railroad to an Act of Parliament," was written 
in December isai, in answer to the opposition of the canal com- 
jiouies, and is a very elaborate pamphlet, in which the subject is 



I hi:i in one uf the first pamphlets descriiiintr a line of railwav. and - , , ._ 

li;i(i its beginning in the intercourse between James ana Stc- } trial could soon be made, as the dieitance is not very great, ■■< 

the commercial part of En^lnnd would thereby be better able U 
appreciate its many excellent prujterties, and prove its efficacy; ii 
conse<iuence of the number of cotton factories in Lancaahine, tfci 
nresent severe times are as much felt there aa in auy part of ibt 
Kin^dimi; therefore, the project before m would, by the abundsBH 
of labour it may yield, greatly aKjist in relieving that dirtreMtN 
jirevalent in all manufacturing; towns; and provided that racetM 
attend my plan, which nothing but impracticability will prevent. 
III! the great trading towns of Lancashire and Yorkshire vou 
ejigerly embrace the opportunity to insure so commodious ui 
easy a conveyance, and cause branch railways tu be laid in tvmj 
possible direction." 

istinct announcement of a loconioti%*e railway betww 

I, and could hanll}' fail tu be known to Junes, Ii 

rent tu Liverpool, taking a letter of introdactioa li 

Sandars,'' an eminent com merchant there, mdt 

y fond of science and of art, and a great enconrifr 




li'ii II i i' W**'''' acknowledges there is great good in rnil- 
1 ', I "'"* <j"nais can, under most circumstances, work 

'•'•'•I., -.'.'.iil"7'i.. '.'!.?'"'''* J**"'!" friwty weather in winter, 
■ II,. 



I- 



I I 
I I 



< I ..,, I II, , , T' "\ '"OS on the n^TTP^HULli* . {l*"" ardcntlv tond ut science and ot art, and a great enconrifr 
■'■■'( ;;H::li:'!;.;|ri;;.f '''''"^-^^^-^ -'TlT^^'Mtit^ha^.^^^^ professors. James could hardly have .pjS 

'■■'^^' ':;:■;': u'::;:::::V:"!i;''^'^^- - - ■ . ' ' " ^'"■'' " "^^'^^^^ ^^^- «-<>- "p<"> «>* ^''^-^^ 

b .I."v^>!x-'-X':'.'; ■". -"■ . ■...pene{.',«'"»» fP"*;? to grant hmi mH*^ 



vw; ,■■;■■. !^-j 



■ I.. 



■n or suKc«.''"*ed h'- 4™'r'?«' ^ '^ 
. that he ,9" his friend Ste^M^. 

"bile he' *o find wnw ««* fcJ 

I might i'f''«*'-^"""AfW 
hSfullc.'™!"'Woe^; 

much, tfl™***"- ^J 
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The coat tor locomotireB and plant in nearly as much as the whule 
estimate in 1833: the cost for stations must come near it. The 
London and North Western workshops have cost more than it 
vss thought would make a long line. 

Of the sixty railwsys named, all tbnse thus marked (*) have 
heen made, besides others which cannot be identified, lliere are 
very few indeed which have not been made. 

These lines were not however made in 16S5, and some of them 
not for twenty years after. The historian will ask why is thix.^ 
and the answer is, not that there was any want of means to make 
the railways, but because the House of Commons chose to throw 
the bills out to please the land-owners and shareholders in canals; 
thereby hindering the labouring classes from emploj-ment, which 
in ten years cannot be reckoned at less than twenty millions, or 
two millions yearly. How much more forward should we be had 
the gieat lines been finished, as they might have been, in 1830, 
instead of 1640, and if the other lines tikewise had been so far 
before-hand. It would have done more for the trade of England 
than all the measures of Huskisson, Peel, and Russell. 

As several of these lines will not again come before us, it may 
be as well to look at some of the remarks made by the writers of 
pamplets and reports in 1894 and IBiS. 

In the Kepurt on the Engine Railroad, James gives some account 
of his employment as a land surveyor (p. 7). He advocates the 
use of the locomotive, and points out the great good which would 
ho done by a railway from the southern counties to London (p. 30). 
This is one of the first pamphlets describing a line of railway, and 
had its beginning in tne intercourse between James and Ste- 
phenson. 

The "Statement of the Claim of the Subscribers of the Birming- 
ham and Liverpool Railroad to an Act of Parliament," was written 
in December IB34, in answer to the opposition of the canal com- 
panies, and is a very elaborate pamphlet, in which the subject is 
investigated by the help of political economy and statiistics. 

The pamphlet in opposition to the railways started between 
London and Bristol is by some one on behalf of the Kennet and 
Avon C^anal Company, and is written with some care, knowledge, 
and skill. The writer acknowledges there is great good in rail- 
ways, but thinks that canals can, under most circumstances, work 
better and cheaper. He holds that in frosty weather in winter, 
and in dry weather in summer, the locomotives will not stir, be- 
cause they have no bite on the rails. One of his speculations is, 
"What is to become of the engine-driver in a trip all the way on 
one of the supposed long railways. Is a wpgon to be fitted-up as 
a moveable house, or is he to lodge at inns on the road, or only to 
go a given staffe. The writer thoueht the engine-driver was to be 
held answerable for the goods carried. 

In his report on the Limerick and Waterford Railway, Alexan- 
der Ximmo did not rely upon the locomotive. He thou^lit that 
six or seven miles an hour was speed enough for a locomotive. 

Chapman's reports are curious; for in them he discusses the 
whole railway question as he understood it in IBS*. The fastest 
locomotive, he thought, could go at 4i to & miles per hour;" but 
without a continuous line of teeth on a railway, a locomotive can- 
not in every description of weather be calculated to move against 
the retarding stress upon it.'" He is not fully satisfied that loco- 
motives are better, unless when horse-keep is dear. Chapman 
liked the stationary-engine system better, though he was not 
without hopes that B liglit locomotive might be found useful.'" 
He wished that country carts should travel on the railway, as 
thereby it would be more useful. Chapman likewise preferred 
cast-iron rails.*" 

Vallance's pamphlet is a general onslaught on locomotives, on 
behalf of his own atmospheric system. It contains some wild as- 
sertions, but some curious facts. He gives many reasons to prove 
that locomotives cannot safely be driven beyond six miles an nour, 
nor could a locomotive be run from London to Brighton in six 
hours. He gives a list of railways proposed,*' which has been 
made use of nere. 

Before leaving the railway mania of IS9£, it should be said that 
it was not felt here only, but spread abroad. Mr. Sanders says'* 
that the Americans were already alive to it, and that the subject 
of railways was undergoing discussion at the seat of government. 
Letters received from Washington were full of inquiries about 
railways in England. He says, likewise, that the Emperor of 
Russia had got a model of a locomotive, and had then a profes- 
sional agent investigating the railways of the north of England. 
It is on these grounds that he urges on the House of Commons to 
lose no time in carrying out the railway system, a recommends- 



\ 



II Itcpurlip. II. 
<tu KCjiDfl, p. 3D. 



1 ■ lt«;K>rt, p. \1. 
■ 1 Pii|e9Sf. 



IB ItvpuK.p. 15. 

an i>ii|c:;^. 



tion the wisdom of whicJi ha> now been faUj crtabliifaeA. Ih 
Madaren says* * that the French were employed in the sum vq, 
and that he had before him a work tiy M. Cordie^ s Fraud «■ 
gineer, on railways. It whs merely an abstract of rarioui tiHta 
published on railways in England. The French do not, hovno^ 
seem to have made much way, and it was not till 1838 thM aaj- 
thing was done.** 

XIII. DEOINMNO OF THE LIVERPOOL AZTD KANCHEn^B KULWAY. 

Thomas Gray seems to have been the first who thought of a 
railway between Liverpool and Manchester, fur as early as ItHl \t 
set it forth in his "Observations on a General Iron Railwsy.' He 
s«ys (p. 2): "In times like the present, it behoves every oncto 
assist as much as possible in the alleviation of public distren 
When this can be done by a work of national utiUty it is still 
more desirable, and no time is so favourable for such an undertak- 
ing as one of general peace. It has frequently occurred to me of 
late, that an iron railway from London to Edinburgh (paasu 
near to all the commercial towns of Leicester, Nottingham, Sbd- 
field, AVakefield, Leeds, &c., with branch riulwaya to Birming^um, 
Bristol, Manchester, Liverpool, &c,), would be productive of 
incalculuble advantage to the country at large; and here 1 would 
suggest the propriety of making the first essay between Manches- 
ter and Liverpool, which would employ many thonsanda of tlie 
distressed population of the country. 

Again, Gray says further on (p. IS): "The plan might be eOB- 
menced between the towns of Kianchester and Liverpool, whnas 
trial could soon be made, as the distance is not very great, aad 
the commercial part of England would thereby be better aUeti 
appreciate its many excellent properties, and prove its efficacy; ii 
consequence of the number of cotton factories in Lancaahire, tlM 

E resent severe times are as much felt there as in any part of tJu 
ingdoni; therefore, the project before ui would, by the abundaoes 
of labour it mar yield, greatly assist in relieving that distress tM 
prevalent in all manufacturing towns; and provided that sucooi 
attend my plan, which nothing but impracticability will prevent, 
all the great trading towns of Lancashire and Yorkshire wonU 
eagerly embrace the opportunity to insure so commodious aai 
easy a conveyance, and cause branch railways to be laid in evary 
possible direction. 

This is a distinct announcement of a locomotive railway betweea 
the two towns, and could hardly fail to be known to James. In 
1833, James went to Liverpool, taking a letter of introduction t» 
Mr. Joseph Sandars,*'' an eminent com merchant there, and • 
nan ardently fond oi science and of art, and a great encouranr 
of their deserving professors. James could hardly have applied 
to a better man. 

James was introduced to Mr. Sandars upon the ExcJiange,it 
Liverpool, and the latter gentleman agreed to grant him an inttt- 
view in the evening, when Jamyg phowed his drawings and e»- 
plained the working of the locomotive on his friend Stepbenson'i 
plan. Mr. Sandars, who was most earnest to find some better way 
for carrying goods between the two towns, asked James for how 
much he would make a preliminary, or as ft^was called ocolai 
survey, for a railway between Liverpool and .VaQchester. James 
said ten pounds a mile; and taking the length at t^rty miles, this 
made three hundred pounds. Mr. Sandars, with grSat liberalKr, 
said that he would at once agree to pay this sum; tipd not ouy 
that, but would enter into a written agreement to^at effect 
Thus Mr. Sandars became the father of the Liverpool snd Man- 
chester Railway. \ 

The survey was begun,*' but not without great delaA"" ^ 
part of James, and the outlay of more money than he hM fi"* 
wanted; indeed Mr. Sandars had some trouble in getting ^■■■> ^ 
go through the work. This line of road laid down by Jnm^ *■■ 
not that afterwards made, but it was the beginning of the i]M>der- 
taking, and on which Mr. Sandars went forward with it.*^ 1 

What made Mr. Sandars the more earnest in the undert*''"'* 
was the grinding monopoly of the canal companies, by whicl!**'* 
trade of Liverpool was shackled. The freight of goods was nf»'' 
BO high it was unbearable, and there was the greatest need thi*'* 
should be forthwith lowered. In the "Letter on the subjen^J t^ 
the Proposed Railroad between Liverpool and Manchester," whl* 
Mr. Sandars afterwords wrote, he unmasked this fearful monopoSJi 
and thereby helped to break it down, no less than by bringiiiS 

SI lUllvarttp.*?. 

a* In 1K3H, ■ m*mulr» trsi ptUillihid on the Andnilcui ud Bounc BdlwiT, which \ 
!■ In <ht Ubrmn of thf iDilllDllun of Ci*ll Englnttn, ind In 1890 uoe oa ihe HMiin* 
and Si.-EUcQDe lUllwrnj,- iMih o( which hiTr tocn citrlcd out. In Ihe fbmti mcraulie 
KTi quoted lliF« wurki on nllnye, publlihxl in Pert* la ISW. by U. Hillet. 

«» Booth'! Afcounlef the LlTcrpoal and Uanchetl-r Rallirity, p.g, 

»« U'hIc'i Enuoiplei o( lUlli>i]n, at Booth, [i. 4. 



thi railwny. H» showed that th« canal owner* hr»rt rai^wt 
tiglit uf (■DMi from 6*. Brf, p^r t»n to I*«. rtJ., nndcottnit frftin 
, to 15«. ; in4c»d tht'r had (tone nil they rouM to iilmn(ilc tli« 
njr cotton-lr*<1i>. The freight in IS'f^Vm thri<-« whnt it waa 
M. In April IiWU, tho corn-deilM^ of Liverpfwl h.i<l Mirt 
B Suliii of RWdftewAierr'B trii<t(>i>s, li<>|^ffinii tht? froiKhta nn 
miftht he loKered; but thi* u-u HjilIit MftiMd. Tbim the 
nof Livetpno] w«v<|uil0 r^ady to wpleomc the proposal of 
wnf, irkieh murmvpr mnrfe tho lenirtli bitwcm tho tw« Imwiih 
]i»t, loiteiu] af if hy wat^r, Bhich uvcd wntcr rink* knd 
nd ^ve greater Bpeeil. 

rn U eontmimr.J 



NOTES OS ENGINEERING.— N«. XIII. 
By HouEH-iiiJiM CvXj B.A. 

iHiBATOixr iTBLki.ve or 9V»rmiis\W ukumkh. 

^tCDth of Uin« Notn of Eaitlne«iinfi ({>. 9S9, Vol. XI.), aa 

■tion vu girra of the dynmrniiial mraiiiv of cirdrrs arnlai; 

ttie rapid pM o atfe of load* ovor tliein, In th<^ prcKctit pnpi^r 

propoM^ to cnntintic the «iihjfrt of the effH-ct of moving 

•POD itructureg, by invc^fli^ritin^ the Htrnins to which hu»- 

en bridge* «r« mott UJHuJly Kubjcci wbva ia a vtate of vibm- 

.e n«ate«t uncrrtaint^ ha« hitherto prernilrd respectinjr the 
\ M Tibratton in fttniiiitiif! the dialn* nf iiiii>!>e[iHi<ir) hridKra. 

■lomt rntire abftpnce of all tht.'orrticiil or e.vpcrittii'citnl 
'Icdfc nf thin part of (.iigi'teerin^ hti* left the en^iti'Tcr vrlth- 
h« mean* of furmtnir even a wide mtijectiire rt-ngn-i-tliifiii. It 
ncntlly ■ssuined in practice that a suspntflion hriilce oiii;ht to 
four or five times tliP rtrength thcwrciicftlly rt'inircd for the 
mat load that oaa rent upon it; and the exoem of ntrcngth in n 
idoo MTtlj BffBlftst the efTecta of vibration, and purtly iiKii'^it 
«otaJ8BWBuid ImpcrfectionH in thv mctnl. But it Ik clear, 
upon a rule M ra|[u(!, and m> entirely otiipirii»l, little depend- 
ia tP lr« placod — it maj in »omo eases direct lin eHDrtiioiiK anil 
c«Mar%- expenditure of'^mutal, and in other c^scs provide no 
E«ieat defrree of (trenicth. 
ton proceeding to the direct romideration of the subje«t, we 

briefly und piirtinlly nutter it* hintory. The advnntuj^es 
kg (rooi fl ht6tnrical view «f sdenlifltr (met>liimit an- iinftir- 
lely iindcrrtited in England. Contlnenliii writoni nlnioat nni- 
dly prrface their nienmir!! by sainK* notice cif the elToits of 
sccaaon; and thi« ntHtom Itn* the threefold *drnnlage of en- 
X li>e Donfidcnce of the reader in the labours of one who 
lit* • linowledge of the otiite of the «i-irnlific qiii-stion di»- 
id; of rciideiint; merited hiimnxe to OJirlicr eMan; ainl ln»tly nf 

3; thu subirct itself in n clew llftl't. by indicating its reel 
lies and the tmm nuwt nalurnlly iDcidontiil to it. 
IS Ian of vibration of ^exihle chainE have froin a very early 
id attracted attention, li.-ilik-u delected lhi> i>i»chroiiifiin of 
[•dilation* of di:i!nt hnnpiif,' fruin the roof nf the f 'athedml 
In and itutilainin^ lamps, by cioiii|i;irinii: the time uf the nwtag- 
4 lk« chain with the bentini; of tii>« nun pulM*. la the yemr 
^ Dnniel IB«ra«aiUi piibliohed in tliUMxth volume of the 
Menbarg Transnctiona, a menrair entitled Tlieoratiata At (>»• 
U/mlbus tUrporutn FUo jtfjriU conntuwtm U Cairns eerlkaUter 
i»a«p. in whieh he iiive*. withoiit proof, the length of the tnnto- 
aou* simple pendulum, cor re«|M>[i ding to ctte» where two tn* 
I liMtioi Jire attarhrd to h Anc thrrnd (tisncndrd at one exlre- 
: t)iioii|[hiitit th)i> p«i{iwr the irxtent of the (Mrillntinnq is eup- 
il to be indcJlniiely small, and experimeiil* iu CKtifirinAtitm of 
'etult* nre inMnncrd. It in nltu fhown thiit. gcnernlly, meilUi- 
I OfUrririrr, or inrill.illiins where nil the hlxlim rilirate in con- 
'w»ya, are much i|ui(ler than (wm'flrt(i*«fti(.oyi»jjf™/«M iirthow 
hieti the bodiea move all lu the right or all to thu leu at the 
I tine. 

ketli«ory of the onrllbtion nf flexible rhnlntt hu br>?n intU 
iy Doniiecml with a principln laiit down liy (luyghcnii in his 
ife^m fftfU/attirium, whit^h aNserli thut the ceniri- uf gravit}- 
ly UKclllallii]; system aciiuires u dencending velocity sulHcient 
ise it t<i a kimiJjir altitude. In llip Pharanomiit ut Hermnnii, 
iahenl in 1716, ibe prindple in Uid dowu ih^l in the bodies 
Ing a compound pendulum the impressed forces of gravity are 
qimibriuin with the effective forceM applied in th« opposite 



direction. Thin principle w»w generaliiied hv Kuler, and employed 
by him ti> detirrmine tho mcillntiunii of dexidle bodieii, in a meniuir 
printed in ITMln tho seventh volume of tbe St. Poteraburg Traos- 
iK'tions. 

Nuiner«D«aiwlncnuar(wear«lie« hy the BemcrailtittiCliunint, und 
£jler are scattered over the earlier rolumca of the TranMat-tiona 
of Bt. Petcrahurx. Berlin, and PAris, the works of John Dcr* 
nvuilli, aud the Opuinrultt uf Eulvr, The problem! propuvcd are, 
to detcnnine the nunenients of heavy budie* attuched to cerda 
or rods, and moviair by iDutunl ODnstraint or that uf Axed curres, 
&e. 

l^grange, in the Mfdut-i^te Atuiij/li^e, Sde portie, sect, vi., hoe 
given agoncrnl inve«tigalion of tho hiiibII ospillatinns uf nny linmr 
ayvtem, by the method known n» the Vorinlion of Arl.ilrufy Con- 
stants, lie jn<liidea the celehrateil prwlilein of the vihratioiM of a 
atretfhed clartio cord ; but it i( not neoMutry to notice the other 
inveiitigAtors of that problem, as It i* Blmoat entirely different frum 
the problem of th« vibrations of an inelastic chain or cord. With 
respect to the latter, l^^agrango eonfinen himMlf to the cuse of very 
BOiall osciUatfoa*. The nniul oacillntinna of a cord Kusponded nt 
one fived point and charged with anjr number of eoual weiglita 
placed nt vqiial dintanceis ne shows to be susceptible or determtna- 
tian; hut when tJie cord i* fixed nt both extrvmitiea, tho mlatlon 
involves a certain general expreaalon which, he ttayn, cannot be de- 
tt-rmified hy any known methods. 

it will be seen, then, that the investigations above noticed afford 
very little BHatetukce in solving the problem here propowd. We 
cannot safely astanK, »-ith reipect to a suf^naion liriflge, that the 
OKiUations are "^very iimall,' in tlic seuce in which that phmee U 
employed bv matltetDaticiatis. A single foot piiaveager paaring 
over the Ilangfrforxl S<upen*ion Bridge, will produce neimibU 
vibrations throughout the stnicture; tnat i*, the paaange of h 
weight of 10 or IS sloneaprodueee considerable motion in a ma»» 
of 1,000 tens, or Iti^OOO time« as great. What, then, must be the 
effect of the marching of a troop of loldicr*, the aolion of a Htorm 
nf V'ind, or the Irao^tt uf a railway train^ But, although we can 
nut avail ouraolrex nf the simpltlications which arii« where tlie 
oicUlntions are oonitidered Mnnll, we have, on the other bund, thi« 
immense advantage — that, in order to find the teiudon of the 
cliiiluu, tli«re is no necu«Hity to tnlegrate the equnttoni of mo- 
tmn. 

The Caws of viirrntiun to lie examined in the following investi- 
gitlioiiH are those where all the parlN uf the chain reach the ejc- 
treme oiitcut uf their niutiun aimullajieoimly, und ninnillancvtisly 
begin to return. At tho instant of rctrogrcssioo, tho velocity of 
every part of the chain ia BCro, and the whvie is in a stale of 

Periodic v-ibrutiuni, in whhdi the chain nt recurring interval* 
reaches a |>DsIliou ot Inslanluneoiis reat, are perhnp* thoae mint 
lTe<|UrntIy observed. The prenrntinvt-'itigntiun will apply, whether 
tlie centre of the chain moven n itii rcrlical or with horizontal mo- 
tion, or bolh, and whether the two pointa of suspension be, or be not, 
of the s»mc iittitudc. The motion issuppoited to lake plact! wholly 
in tlie vertical plane, and the tenxiun in miulu to depend on an 
auiKnt>d form aanumcd hy llie chnin in tho punitiwn of iimtantane- 
oita rv«t. 

FitHtcvJar Pclj/ffojt. 

In the first inatance. wc will coiifiidrr the problem uf n bodies of 
equal maM, niunectml hy n+l fine inexteuMUc vtrinm uf iM|uttl 
length, of Mhidi the lint andloHt are fiaed nt llicir extremities. — 
the whole forming a funicular polygon uf n-f- 1 equal aide*. 

Taking one eud of the polygon as the ori^n of co-ordinateK^ let 

C*i »').(■'*?.). ('.jr.) t'.-J'*) l*^ "'* cw-ordinatei of Uie 

bodiejt At th-^ time f ; x being mentured vertleally doirnwardHi, aod 
y koriKontnlly. Al>o, let » b« the len^tli v( each sido of the poly- 
gon, and f A, r) the co-ordinates of it« further extremity, i'hen 
the cooroiiiutee are connected by the following Nyrteni of rela> 
tiona:— 

;r,» + yl = o' 

U»-*.)»+llf.-»*)* = «' 

&c. &e. 

(6 -*-.)' + (c-y.V = d> 

Now, when r becomes t^dt, the same relatiuns will hold among 
tho new co-ordinates of the Mtveral bodies. L'oRHequently, the dil* 
ferenlials of the above e<|iisli<>nii wii1i rrtpect to I exprem true 
rclatlun^ Hence, dilfereutiatiitg the eiiuatioiu twice with Tespect 
to t, and in ibc resulting equotious of second different ialn puttiair 

IB" 



I 
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dX, dy% ^^m 

dT^dT'~M^^' ^^ ^' since by oar hj^thesis the velodtiei are 
sero, we have : — 



(»-.)^ + (.-,.)t 



= («+!) 



Now, the Mcond differential! express the accellerations of the 
several bodies parallel to the axes of x and g. Also the forces 
acting on each Body vertically downwards are the difference of the 
resolved vertical parts of the two tensions acting on it, and the 
force of gravity. The horizontal force on each body is ihe differ- 
ence of the resolved horizontal parts of such tensions. 

LetT„T,,T, T,+i be the tensions of the let, and. 3rd 

(n-t-l}th side of the polygon respectively. 

The resolved vertical parts of these tensions are 






•T_+i^^ — — respectively. 
a 



The resolved horizontal parts of these teneiona are 

TyjLZh, T.^iTls T,+.^" respectively. 

The equations of vertical motion are (m being the mass of each 
body, ana g the force of gravity) 



.^- = «^-T.il 4T.^ 



dC 






a 
x,—x. 






&C. 

d*x, 
'-dir 



&c. 



_ _- fp *■— '.-l j^rp 6— J?, 

a a 



and the equations of horizontal motion are 

a *^o 

dt* 

.^« 
dt* 

&e. 



m~^-i — T '^ i! _ T — 

m-^ — T "'"g' T y*~y^ 



m- 






&c. 



d'y. _ T c— y. _ rp y-— p>-i 



dt 



O)' 

(2)' 
(S)' 

(1)' 

(3)' 



We have then, in all, (Sn-f-l) equations, involving 3n-f-l un- 
known quantities — namely, the n differentials -r-^, the n differen- 
tials-^, and the n-fl tensions T. Our object ts now to eliminate 

the differentials, and so obtain n+l equations involving no other 
unknown quantities than the T's. 

If 6,, 6„ 9 0.-4-I be the angles at which the n-l-l sides of the 

polygon are respectively inclined to the vertical, it is easy to see 



that ^'^ cos e„ ?^=sinff., ^5=^ 
a a a 



=coB»., ?ir*. = ,i 



sine. 



&c. ^=cose,+,, — ^=8in9,+,. Substituting these values 

a a 

in the 3 n~{-l equations, we shall obtain, after some trigonometri- 
cal operations which are here omitted for the sake of brevity, the 
following symmetrical results: — 

nwcostf, — Ti+T, cos ffl,— tf,) = 0' 
Ti cos (fl,-0-2T,-t-T, cos i$,-eA = 
T, cos ffl,-tf,)-ST,-f-T^ cos (e^~6A = 
T, cos (fl»-fl,)-ST.-l.T, cos (e^-0^) = V (o) 

&c. 
T^,co8{«,-«._,)-2T,-fT^,cos(fl.+,-A) = 
T. C08(tf,+i-tf,)— T,+,— mjcos fl,ti = 



The first and last of these equRUiHU might havs bean ...--.^ 
independently, by applying with respect to the first and the iMtsf^ 
the moveable bodies the consideration that when a body berinala: 
move, the sum of the forces resolved at ri^t angles to the lutid 
direction of motion must be aero. 

It is theoretically possible to effect these solattooa of (M-l) 
equations of the first degree, involving (n+1) unknown quaiti- 
ties. The law which the values of the unknown quantitiea of a 
general system of equations of the first degree follow, was fiat 
observed by Cramer, and subsequently expressed in a somewkt 
more convenient form by Bezout in his TVorjs Geiuraia rfsf Bft^ 
tiant. The first rigorous demonstration of the rules waa ginn If 
Laplace in the Memoirs of the Academie det Scieneet for 177S (!■ 
parlie, p. SS-tj. A very elegant demonstration is also giTsn If 
M. Gergonne in his Anwilei, vol. iv. p. liS; and a subseqnent psfW 
by him on the same subject is to be tound in vol. xn. p. 881, at tfes 
same periodical. These investigations do not, however, presMi 
the required values in the form of general expresriona, but tnan^ 
furnish rules for constructing such an expression by writioff doai 
in a system of (n+l) equations, the 1 .2.3...n-|-lpermuti£oBMf 
(n+l) quantities. 

It is, therefore, necessary to adopt an Independent method h 
the present instance, in oraer to determine the unknown quaalt 
ties in the series (a) of equations just given. Ilie solution ia>' 
quires considerable care in order to avoid an excessive oomplsijtf 
of the results. 

Uticoi(fl,-e,)-i(o; loo«(«,-«J-ti|; 4coi(B4-»J-«,t tee. 

lcoi(9.+i-e0-«,^, (A) 

Then omitting for the present the first and last of the equatioi 
(a) just given, tiie remainder may be put in the following lom ^- 

T. - tA-T.^ 

T, - T l-T,*^ - T.i^'-T,-!^ 

* ■•«, 'i., «,«,a, »,«,», 

T _ T --T "^ - T '-*?-"!-";*«?"! ■ T.s,(l— g-aS 



Bus. 
T|,+i— T, ~T,_i " 



•.•U" •^i 



-T.«, 



The second values of T^, T„ and T„ above given, are cfc- 
tained by substitution of the previously-ascertained values of T„ 
T^, and T„ respectively. Our object is now to ascertain the In 
of the co-efficients of T, and T^ on the right-hand side of tbs 
above equations — that is, to find general expressions for a and b> 

LetuJ be written = 1'; mS=S'; «J=3'; &c. «i=«i'. Th« 
we shall find, by continuing the process of substitution, that 
forT,, a=l-(l'-|-2'-1.3'-l.*')-l-l'(3'-f*')+S'V 

for T„ a=i-(r+2'+.. s')+i'(s'-f-...i')+ar(4'-|-«')+3'«'-iyir 

for T„ a=l-(l*+2'-|-...6')+l'(3'+...6')+2'(4'+...6')-l-3'(ff-|.0 

■+4'6'— l'3'(fi'-|-6')— S'4'6'. 

The law observed by the above successive values of ft is toIeraUf 
obvious; and from the manner in which they are derived, is eri* 
dently continuous. 

In order to indicate the law by a general expresdon. 

Let l'-^St-i-^-\-...m' =^ S{m) the suvi qfthequarUilie* l',Sf,Stlu. 

Letl'(3'-t-4'-l-...»j') + 2'(4'-fS'+...m')+3'(5'+...*ii')+ 

-I- (m— a)'»i' = S(m— 2, m) the sum of tht product! iff every hM^ 
tkem omitting thoae products in vhich any one qf the guanlitiet it mt^ 
tiplied by the next in nuttutral order, 

L«H'{»'(S'+6' + J'.,.,i«') + 4'(fi'+7'+....«0 + e'(''+.. .."•')+ +{■-««} 

+ a'{*'[8'+7'+8'....«T + b'i.7'+ei'+....m.') + 6'(B'+.,..W)+ + lm~3f^) 

+ 8'{sV+8' + 9'....ib') + 6\B'+B'+....»i'J + 7'ia'+„,,m',+ ■<■ CM'-1>W) 

+ &c. + {m-ii' {n-3y m' 
^^m—^,m~2,n^)lhtnmqf the product* qfntrytkrtewUklUaumMm 

Similarly, let the series of which the last term is 

(m— 6)'(wi— 4)'(m— 2)''n' = S(m— 6, m— 4, m— 8,ni) 
and that of which the last term is 
(*n— 8)'(m— 6)'(m— 4)'(m— S)W.= a(m— e,m— 6,m— 4,iii— 9,ai). 
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, for the MBaral <ndiie of A 1b the ecpution for T,h-I) vhere 

1^ it wiU be fonnd that 

•(8a)— a-f-8{N— 4^n-8) — 8{n-«,n— ♦,n-S)+ 

(—) "i"*"* "n-i when n is even 

(~) ^ v,u,u, U|_i when n is odd 

10 same way I) may be determined ; and it will be found 
I expre ari on for b ia identical with that for a, except in 
• quantity 1', and all terms multiplied by 1', are to be omit- 

■DrnKMe the quantities 1', S*, S", &c. to follow a general law; 
if the inclination of the sides of the polygon be expressed 
oeral formula dependent on the order of their succession, 
ea for ft and b involve Finite Differences, and if the ope- 
be not too complicated may be summed by the calculus uf 
Kfiierencea. 

rill take the most simple case — that where the polygon is 
d in the arc of a circle. Here by the geometrj-, e, — fl, ^ 
= «^ — 0, &c~ or r, S", 3", &c. are all enual (=ti'. suppose). 

da cue, by the meaning assigned to S(iii) u'-fu'-^u^ 

a) = S(n») = w*in, 

■i)becenies(m-2-t-*-3tw-4 + ....l>*- — ■ ^"'~ «.* 

iveraing the order of the terms, we have series of the re- 
forms 
m) - ■«(I + ? + S + 4 + S + ..tM-2} - k>2(m-1), 

■i-2,ai)-«'{l + {l + 2) + (l-f2 + 3) + .. +(I + 2 + 3 + ..M-4}} 

■i-4,s.-2,»i) - ••{(l + l + 2) + (l + l+2+l + 2 + 3)+.... 
+ (1 + 1 + 2 + .. ..1 + 2+3.. ..»»)} - u»l*(m-i), 

I ia the symbol of integration in the Calculus of Finite 
ices. The numbers expressed by these series are techoic- 
•wn as the^i^nife numwr*. 

by the principles of the Calculus 

-I) ■■■.,._ (t»-2) (m-l).. (m~S)im-2){,n-i)m. 

i '* 2.3 '"" 2.3.1 ""■ 

(m-2)fm-l) (w-5K«.-4)(m-3) 
Cm-lJ- ^ i rtn-aj- ^-^ — i 

■*« m ( si-aK..- 7X .a-6)(B.-5) 

ttnting these values in the series for g, and putting 
- S, we have 

^ ' 2 S.3 

j^ ^, (»-10)("-9)(«-a)(n-7) ^^ 

z * o « 4 

«me way the value of b may be determined. 

a „ b 



iquation T.+i ^ T,- 



r- - T.«„: 



com- 



■«,«,...«._, ' ''uiK,«,...a^,' 

ith the first and last of the series (a) of equations, suffices 
mine the tensions in terms of the Icuown quantities. 

Vibrating Catenary. 

iave hitherto considered the chain as a funicular polygon 
e weights arranged at finite distances. When the chain 
I the form of a continuous curve with the weight uniformly 
ted along its whole iength, the method of ?"inite Differ- 
( replaced by the Differential Method, wliich, as is usually 
I in investigations of this Icind, simphlies the results in a 
nsrkable manner. 

s been shown in the preceding investigation, that where 
j'jjf' are two adjacent points of the polygon, the geome- 
innection of the system furnishes the relation 

when the two points in question are indefinitely near each 
=A, where dr is an element of curi'e assumed at the time 



f, andx*— «andy*-y are replaeei! by the corresponding differen- 
tials <£r and df respectively. So C'luC 



a \tUr a \di/' 



The parentheses Indicnte thut tlii^ differential co-efficients are par- 

tial, the time t not being suppusi-i] to varj. Also, if ^ be a fiino- 

(f;r' 
tion of «, ^-j- is the same luiiution of t-^dt. Or expanding by 

Taylor's theorem, and, in t)i<: limit, neglecting all the terms of 
the expansion subsequent to the second 

dt* a.'.' W ■ di^ dtde ' 

Similarly, i't-'^. = (^.) . ^d, = J^L , 

imii«riy, ^, ^^, ^^j ^^„ * ^^ . 

So that the above ge<'nietricul i-ulittion becomes 

('!f)^+(''y)^ = (A) 

\d»}d»df^\di}d»dp ^*'- 

To proceed now to the mechanical equatione of the problem, let 
T be Uie tangential tension at the point x, y. The vertically and 
horixontally resolved parts of this tension are respectively 

since \j-] uid ( . j are the cosine and sine respectively of the 

inclination of T to the vertical. Now, T f - ] and T [J^ depend 

for their values on the place in the curve where they act — that is, 
are functions uf f, the distance from the origin measured along 
the curve; consequently, at the adjacent point i-\-dt^ 

T f T- 1 and T(^- j become, expanding by Taylor's Theorem, 

and the differences between these and the former values are, in 
the limit, 

Let iidt be the masa of the element ds. Then the acceleration 
of that element vertically is the weight -Jf the difference of the 
vertical tensions, and the horizontal acceleration is the difference 
of the horizontal teuaions. Whence the following mechanical 
equations : — 

or performing the differentiation of the quantity in the bracketx, 
and omitting the common factor dt. 

Differentiating these equations with respect to «, we have 

Multiplying these equations by \^r-) and i-^J, respectively, and 
adding the results, we have from(A) (remembering that -r— .(■-^=1, 
and that the differential of this equation, or -^ , • +t?-/' = i>). 



da^ dt^d(f' da 






Vd*" dt dt> dt/ 



The co-efficient of T in the bracket is equal to ^ where r is the 

radius of curvature. Hence the expression assumes the following 
very simple form : — 
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= -'? 



(C) 



Which equation givM the iennon at any point of the diain in term) of 
itt curvature and length. 

Before proceeding to show the Application nf this result to as- 
certain the tension of a suspension bridge, deflected from its posi- 
tion of equilibrium, it may be remarked that the equation npplies 
in all cases where the velocity is zero at every ooint. The case of 
actual equilibrium ought, therefon'-, to be included bv the equa- 
tion. And this will be found to be the case: for the curve of 
equilibrium being the common caterary, we have from the known 
formulie for the catenary, m and c being constants — 



T = to(c'+«-)* 



(fa' 



ITIC* 



(c'+sOJ 



Also, — = 



and T- 
r' 



(c'4-«')i 



^ 

So that the equation (C) is satisfied. 

The integration of the equation (C) will involve two constants, 
which are to be determined by the conditions that as the two ex- 
tremities of the catenary do not move, the accelerations at those 
points are zero. To ascertain the tensions at the extreme points, 
we must recur to the equations (B). Multiplying the first of these 



djf 



djc 



equations by ^■", and the second by - -, putting the acccIerBtions 

tis Off 

equal to zero, and subtracting, we find that at the extremities of 
the chain, 

Whence the following simple rule :— 

JVhen a uniform chain Jixed at itt extremitie* u in a position qf 
instantaneous rest, the tension at either extremity is to the weight of 
the chain as the length of the radius of curvature at that point, mulli- 
plied by the cosine of the angle of horizontal depression of the curve at 
the same point to the length of Oie chain. 

For example, if the whole chain weigh JOO tons, and the radius 
of curvature be three times the length of the chain, and the angle 
of horizontal depression at the point of contact ^ 1S°, of wliich 
angle -96592 is the cosine, the tension will be 50O tons X 3 X 
■96502 = 1448-98 tons. 

We will now proceed to determine the value of the chain when 
the curve of instantaneous rest is a circle, and r therefore a con- 
stant in equation (C). In this case the complete integral of that 
equation is 

T = ce r + c'.*" (^) 

where c, c' are the two constants of integration. 

When « = let T' be the tension. When t= S the total length 
of the ciiain, let T" be the value of the tension. T and T" may 
be at once determined by the rule given above. Substituting suc- 
cessively these values of T in the last equation, we have two equa- 
tions for determining the two constants; and substituting their 
values so determined in the equation for T, the value of the ten- 
sion at any point wUl be completely determined. 

If the two extremities of the chain be in the same horizontal 
line, the values of T* and T" become equal. It may be easily 
shown that in that case the tension at the lowest point is a maxi- 
mum or minimum. Also at the same point, <=:^S. Substituting 
in equation (E), we have the tension at the lowest point 

= 2T'(.2^ + t"a^)~ sST'^t^+t ) 

M''here « is angle between radii of curvature meeting respectively 
the centre and extremity of the arc S. And substituting this 
value in equation (E), it will be found that 

T = rCiS-t-t-flXf+e— )-^ 

where 6 is the angle between the radii meeting the extremity of t 
and the centre of S respectively. From this equation the tension 
of the chain at every point may be immediately determined. 

To illustrate these results by a numerical example, let us sup- 
pose that they are applied to a suspension bridge of which the 
senti-epan is 338*25 feet, and the deflection 50 feet, which are the 



dimensions of Hungerford Bridge. By the geonwtrieal propattia 
of a circle, 

„ (*emi.eftiW)* t (wrtffrf «»•)» {339-25)« + 50» ,„-^ 
"*" 2Tiifiid.iiii 2xS0 "MfcA 

The tension at the highest point is determined by eauktion (D), 
The cosine of the angle of horizontal depression of tne cnrre at 
that point is equal to (radius— versea sine)^ radios = 4Uf 
= ■95808 = cos 16" 39' nearly. Therefore the value of T in («) 
is 1119 fiff, or the tension at tne highest point is to the total vd^ 
of the chain as 1119 feet to the total length of the chain, a s 
16° 39' = -290597. Hence by the tables, e' lies between 1-33 ui 
I-Si, and e*°lie8 between I'TB and 1-79. It foUaws that the ten- 
sion at the lowest point of the chain lies between ^%'T' and ^ffT. 
When the radius of curvature is variable, the equation (C) miut 
in general be integrated by a series from which the tension at eterj 
point ma^ be ascertained with any required degree of accunnr. 
The tension at the fixed points will be immeduitely and exiictly 
ascertained froza equation (D). 



THE PHILOSOPHY OF NATURE AND ART.* 

CConlioMed from page 11. J 

There is too little known of Assyria and Babylon to justify m 
in discussing Mr. Fergusson's remarks, and more particularly ■ 
they have been written in anticipation of the publlcatioD of Mr. 
Layard. The subject of Mr. Fergusson's theory of the site of tk* 
Temple of Solomon has been very lately before the Institntc 4 
British Architect^ so that we are exempt likewise from that. V« 
cannot, however, dismiss Phenicia without expressing our surprin 
that Mr. Fergusson should assert that the Phenician alphabet i>«f 
Pelasgic invention, when the characters and their names are w- 
nificant in Hebrew, and some of them have been traced to tM 
Egyptian, as the Eye \ayin~], and the Water [m«n]. The bett, tiM^ 
is the Egyptian plan of the House. It seems much more reamt- 
able to suppose that some one Phenician or Hebrew, perhaps lb- 
ses, availed himself of the Egyptian phonetic system to constnd 
a new alphabet. Perhaps this alphabet had more than one phone- 
tic for the same sound; and perhaps in writing the pentatenck, 
pictorial emblems were used for words, where easily understood. 
The waving x for Water [mem], the Ox's head for a \alepk\ &• 
Camel for a {gimeTy, the House ior b [beth'\, the Hook for v fenil 
the Hand for y [jwd], the Eye for o [jiyin\ are all common otgedi^ 
easily remembered and alliterative in Hebrew, and afford a cnrieoi 
confirmation of the legend of the Cadmean introduction from n»- 
nicia, for the Greeks took the name and the form without under^ 
standing the allusions. Alpha, beta, &c. have no significaney ii 
Greek. The practice of writing from the top to the bottom wmU 
very naturally be applied to a mixture of phonetics and him* 
glyphicB. The BouoTpapntar^ or buU-ploughing up-and-down Hi^ ii 
only an attempt to get continuity evolved from the Other pnctill 
of writing in single columns — namely, having gone down one «•- 
lumn, to join on and go up the next, ^verpo^ifioi/ was doubtlM. 
written horizontally as well as vertically, and would be mora CM- 
venient to read than when written vertically. From borixoBld 
^wrrpuf^or, the next step would be to writing in horizontal lina^ 
either from the right hand or the left, 

Mr. Fergusson's remarks on the Lycian and HalicamamiMi 1^. 
numents include a very ingenious, and as it seems to us verr jit 
tifiable restoration of the celebrated Mausoleum at Halicamaa^.. 
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in which he has availed himself of his Indian experience. 

The Third Chapter of the First Part brings us to Greet 
ject of particular interest to our readers. 

The writer takes a very candid view of the influence of Pa(ii^ 
ism on Greek art. The Puginists have taught the public t« " 
mire styles produced in our hitherto proscribed clnnate by 
English race, which we agree with him lias done good. Mr. 
guBson does not, however, think that the absurd copying of mi- 
vol examples can hold its ground any more than the copying 
Greek examples, end in the end the field will be left clear, lal 
meanwhile, Greek art is left to its own merits and demerita; I 
believed in as the sole faith in art, and as the sole vehicle ci ba 
but candidly acknowledged in its beauties as in its del!^ 
Thus we shall reach a fair and right standard of criticisn\ fik. 
styles of art. ^ 

■ "Aa Hlaurtnl Inqninrlnio the True Prindpltior Bnatf In Ait, more eiue 
nfircHCto ArchtiKtun." Bjr JAHKS PKHOUSMON, )■'■(),. Archltrct, nuih 
Eiuy OD the Andtnt'l'opacrnphTaf JfruMlim," - r.iiHUnjut llluitntlum 
ArclUlccUut III H.DdoiUu," fwl Uic Kiiil. LvgdoD : LonifmmDi, IMS. 
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Mr. F«Tmu«n'« throiy \» th«l thrr^ m- in Orerro tvo iliitliK-t 
ind acitanlr clrUiHilono. onit of wliirli mnerilcd. xriil to ■ grfiti 
pxlrni •iiiitTordrd. Ilie nthFr The Drit he rnlU Pelf<!>pii? — that >■, 
IbprO'PelMKCTi', whith Wean «ilh tbe fminilation nf Arifnii, kimtit 
Ao ye*r hhm» of ihe IVcinial Er». nnd rotitmufil down la the 
rtinrn i»f lh(* Flcmclidici. eighty yeam after Ihe fjill of Troy, or 
*liout the vftir H900. 

After A idfut niiiht of fniir rnitiiriiMi, th» mhyiik) HHlfnlr. Indo- 
Eumpran riviliiBtiun Irrplna IoiIdwii on in>. aiid (-(iiiiinui'd i(>|rmw 
towardi [Trrfrcti«ii till the (line nf AlMiindcr; end nftrr ]Bnp«i«h- 
Inn ffv aiMiut two r^nliirirv lunfcvr, nt lux tank bcnvnlh the stnr of 
Rvouin influence. 

'riiia ix cjaitc cor»oiuint with irhat liappened eNewhere In Eu- 
ro^, i» llnlr, ill Spaiu, Mid pcrbnpF, na Mr. Ferpuaon auggrsta, in 

Mr. FcT(ni*«)n. %t ii]re«il]- Dtaterl, hwlils that tl'i>«^ he has hcrf 
callifd Ft:I«^t,-ic wen: a rare rl<»vly allied to the Ktritacatia, apeok- 
ttifi a nniilur lniif;uaf;e nnd prnclisinir the wnc nrt*; and that 
thrrcfnrc tJicy were a people *li« cami?, likf the Inlter, fmin A«ia 
Minor, aod spokv a tonfn'c ha^inff ni> Ukmeisa with the Indt^- 
(■ertnanic to&|tue we n<iw Vnow m Greek. 

In ttt« caacof Gri^efe, Mr. FerjruiBpn doc* not think that the 
ll>ero.I*eliit(ri Mnttiliitcd the bulk of the poiiuUttvn, but were 
aniy settltrrs. We do nfti »fc nny reiison f>>r tbis liniitatinp, Man 
Ih^ro-PplnKinc nireii)iii<i(>n in rtiiiM vnmld not be iiif one latent wltli 
Ike hUtorii-il rr«iilu in (Ireere, any mure than in Etruria. 

The writer takes ibe «ppi>rliinity to ilrnw nttrntion lo a Alt- 
Unction vcrj- Mldam oliBervei] Wmeeii Uie Hrttlmirnt of a whole 
h>uiitr;- anil the subjection of r ruder i>eo|>le by » more riviliii4-(l 
~%ce. When, as he wiy*. in the latltT dayn of the noinan eni|>ire, 
^^ hole bsnd) moved into tfainly-j>e<)jili'«1 ermntrir*, brincin^ with 
Ihetn th«r wirm and hQaiKliold*. they bmiiKbt likewise their 
tp^iKh. law*, and cuatom* ; and where they were the more nume- 
«nd more iiowerful body, ther olililcratetl thone »f the pre- 
inliabitnols. But when the in)itiit.'rniitM are «nly n few ad- 
w, *ir a bnnil of wlitirr*, Ifacy adi^pt wives fr«ni anionfr the 
1 f*. and tlieir cbildr^-n learn to rpcak literally their 
, and Kfwn lose tjieir own. To tnis may be nddrd, 
iiji- ii>.i-i«i*e takAi flnff where tbc doiniiinttt WBte is Hpread 
ir»e A wide difltrii-t, and not concentrated in sopnrate di«trlet>i, 
<w«reT nnnll. Of the fir^l rjne there U gin example in Britain, 
the wttlemcnt of the Rnclial) tribe*— the Kniflii-h, Mnrinips 
OIM, Juteit. Friciana, l>nne<, Itructimru, V«nilr.ls, K;c, Of the 
ca«e» ibeM are namplee in tlic itettltment of the Franka in 
ilurvundian* in Ktirfpindy, Hulb* In Spain, Londbeardii in 
Jy : H'arinim, RuMlnnA, and Kn^lith in Kuf^in ; Nortnana 
Htnin. Normandy, nnd Sicily, — whern althotifih, except in the 
nf (he Giiiha and Xnrinf^na in Spiiin, lite inv.idtnf- tribe waa 
ttnio^ pn<>u^h to impove its own namci upon the conquered eoun- 
vAg>*' up in the end ita lanfrua^. tawa. nndmajinerc for thoiie 
llWeonqaeml. The Kettlement of the Kii^cliiih In Ireland, and 
of lb» Maftyara in lluiiirnry, is thai i.f the partial oernpAtion of 
lie eooiitry by a conquerini; tribe, the iin|tiititli>n uT Inwb. and the 
itin nf iho 1aB^a([e. llinjpfh not \tt freneral adoption. The 
pBt of the Fleintnim in tJower; of the Kiiglibh in renihroke- 
)d in U'e(ford«]ilro, at Forth ami li«r^ ; and of the Hieh 
in tlie Sete Comniiini in Lonibardy. nre exatnplei of tno 
ilion of a separate Inn^iage by n imall conmmniiy. 
Mr. Fer^cMii's theory, however, redueea itnelf to thi« form — 
Hut Gn>ec4>, before the time of the tnaehlds in the year SWHi, waa 
Hi^leil by a rare of Indo-European or Celte-Hellenie anvageN, th« 
Wfitlii-rs of the llcllens, who were eivitlaed and mode to lire in 
l*<riu, and taiiirht (be arts of peace by a few Ibero-Pelaspe tmnii* 
~ It. wlio bud lung praetiaed Iboue arts in Aula and I'^fr^'pt ; and 
mcv, in «inM>(|iivnce, co far in adi'imre of their mibjeeta tut to 
the ilotnloAnt Iribu for centurtea, though too few in num- 
"uce their lantfuag^— on the eontriiry, they were furred 
iHt of the subject raeea. Our writer nllons tbal bin 
hen liiiDK by themaelrea, did speak a barbarous Inn- 
whullv unlike the lireuk, and continued to do bo down to 

of fli-rodotus. 

tKlnk it morli more comtistent with hidnrie likelihood to 

that tlie llieio.PeUnpaiiK were the dominant race, and 

ftluwly BUperwded, and a« it were worn nnt, hy the Celto- 

— -• loulc place in Italy, Spain, Oaul, and Siliiria ; a pro- 

to that now irtdn^ on on the the borders of Waica, the 

and in Ireland, by the advance nf the F.nelith. fluch 

U favonred in a double form — by the immi^rratiun of the 

■iiC race amonic the inferior race, and hy the eniiKrfltion 

iflrerior race townrdt the nietropoli* of the prcdomiiuint 

TliM took plnce in Etruria »• re^rded Rosi«: it doe* now 
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in tbe Celtic lands as re|>ard<^ llio En|Kli*h nietrop<^itaui loan*; 
and would among the t^rrck IV1a)>^ and the lleUena. 

Oor writer Ava- not think that the Inachid inniffrMila frmn 
Einrpt into Cire«rc were EtcyuiiaDs — but Feiw^ perhaps fagiltve 
llyaaM. This grla overtli* difficnity of the incompxdbilitv, with 
Hgj-ftian linbitn, of >uch cmiitrativm and maritime ex^ie^lition*. 
He, however, believ« that C'ecrops waa a native of Suib in tbe 
Uelta, but leaves it unfictlled whether be were a born Copt, or tbe 
oflapring of tbe tlrancer triU-n. 

We afree fully in tbe inlliience which the Pheniciait trader* 
mowt have bad in tireece. Thiii is shown even in Ibe llomeric 

Eoems. He considera tba Pbcnician traders introduced tbe alpho- 
et. We do not : we think it was the I'dawrinns. 
Upon the theory he has laid down tlie writer aavSf with Kre«l 
trutn, that there 14 no difficulty in underRUndinK why tbe arts of 
esrly (ireece nnd of Etruria aiiould bo *o similar, o* they really 
ore; nor why the liilerc'>ur*c between tireeire and Anin Minor 
tbould have been so frc([ui;«t aa it wa.i in thraedar*. Mr. Fertfiis- 
siin hold.* llmt the Ar(ronauts and the heroes of Tror ^crc I'clim- 
gians, Upon this latter hypothesis we do not feci fully naliificd. 
Aiiplyin^ hU principlen to architecture, Mr. Ferg^usaon ».iy<t be 
IhiuKs be can trai^e nioit dtstincily the eicii>tcncc of thr«c two 
riiccs "archilectumllv,'' both in Orcccc and Italy. He looks njHin 
it as nearly certain, that all the polytfonal nuuMtnry and walU were 
tbe Murk of tbe Indo-tiernuinic aborigines whether llellens or 
Dori-tni; Oscant. Sabclliaim, or t'mbrianK. On tbi! other hand, 
tbe rdHx^ianSfTyrrheRiana, or F'tniMnns always sbow maaoiiry 
in llat rotirseft, mote or leas perfect. This distinction M-ems lo 
harmoninc the claKsilication at what lire called Cycloocnn unrkii; 
but wG fee no reason therefrom to assert tlist tbe Iniio-tiennanir 
work* u-t the ruder are therefore the older. In Urilain, tbe Wci*b 
nnd old Encliiih undoubtedly executed rudcwurk* with tbe Roman 
model* before them. Thia appeara to us more cvnlimied from 
what .Mr, FerK^sson hini»elf tnyt, that tbe I»orinn mce« iifccil tbi-. 
polytciiiinl muwnry lonf; oAcr the return of the lleraclida-, and 
TxiiAcd with tbe more perfect forms which, from their ["'"ition, 
muxt have been used lynchrvnouely, as in the Tentple of Tbemin 
at ItlitiinnuN, or in the Bri<t|;e at Xcro-Campo, or in Italy in the 
HiilK t<f CoHti iind I*<-inpt-ii. In a wall in the Pcloponnesiiit, the 
pi'lypfmi! niHs-nry i" firt>i;il!y raiited on the top of the horixonl*l 
iiiH-unr)-, which in tu uk Htron|{ proof of our po*ition. 

To the polygonal masonry, Mr. Persuason ntnposes to restrict 
tbe term ('y'clopcnn. Of the Pelaatio remaina, Mr. FerutiicMiti 
ha« «]Miken nt Mime length ; and the Ho-cnlled Treanrjr uf Atnu>t 
at .Mycenn', be very infceniouojy di>.tiii^ui()ie« na n tomb. 

In comin)5 to the Inter work* of the Heltena. our writer preiiam 
h\* way hv ncertinfT that tbe lunians werp l*elfl«^sed HrileiiH. 
and the Aorlans ruder Indu-tiermann. Hence he diwtiiiiruKbeti 
between the ron^h Ikirinns of l^ii^rta and Ibe milder lonianBol 
Athens and Asia .Minor; hut we do not think bin theory wrrie 
conviction. He aUowa, however, that in the four ccnturfcM 
slumber, the Hellenic tribes mir>«d and prepared themselvea f 
their »ubi^e<iucnl career. 

Mr. Fef^uBson'u teetlcns on Ilotner, and on the climate and nc(^ 
of tireece, are on^nal and iti^enioua, and tempt tia to make some 
oboervati'ina on tbrm; hot we are forced lo paNS them hy. 

Of !>i>riiin Eirt^bi lecture the temples are the only remains wa 
hai'e, but fortunately in «uffiricnt nimiber to eniible tis to judne of 
their condition when perfect. Tlieir forms are alwavs very fimple; 
and iiiir writer auertx that this wn* bccauM the huildinita were the 
mere fnimework for the ili*play of theacvemi urta; and thai anji 
novelty or ramplexity uf dc«iirn miftht, by altmcting Mlentlonf 
hare ifiterfeml with the pre-eminence they wished lo amgn lu the 
more imporlaiil arts. Wtf do not think thia n very happy vxplana- 
tlon. 

The perirtj'lar temple, it is here auriVBted, waa bonoweJ bv the 
Greeks from the Efrytitiana: and it is certainty in favour "f tbid 
snpiM>*it:on, tlmt iiucu biiildinfrt were used on the bankn of th'r 
Nile before even tbe walls uf TyrintJiua were built, and uearljr <\ 
thoiiwind years before the erection of the oldest eiarrple vl a 
colonnade fouod in (ireece. The reaaons for the adaptaliiMi the 
writer conceives to l>c two-fold: fintt, to ^el a bcnutinil extenial 
framing tu tbrir tcnijilcs. and to ffive the fireatent poaiublc talue 
to the dimensiima of llie building, for a perutylar tcmpio arrnnj(e4i 
aa the tireeks arranged theirs, would appear omrly twice as Urtf«i 
na one of liko Himenidons with only pli»n unbroken walU. Tlitf 
atxt motive was to shelter from the wentlKT the painttn(j;s with 
which their walls were covered, nnd to du Ihiu in i^uch a w»y that 
tbe framing of Iho pillars should add t» the effect of tbe paiotint^^ 
and what is of no tcaa ini|iortance, that the paintinic should nt tli*^ 
•ume time relieve and give effect to the columnar ordonnnoce. 
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This seems to ns to be perfectlj' In harmony with the character of 
the Doric order as earned out by the Greeks, though not ai carried 
out by the modeina. 

One of our paintings, it ia observed, would be utterly destroyed 
by such an arrangement ; so also would one of the great battle- 
pieces of the Egyptians, which required an uninterrupted length 
of wall. But the reader is referred to PausaniusV description uf 
the paintings in the Lesche at Delphi, to understand now the 
grouping of various and incongruous objects would lose in effect 
liy being seen at once ; whereas, to a spectator from the outside, 
the columns performed the oSice of our picture- frames, and sepa- 
rated the groups, so as to allow of each being contemplated 
sinifly. 

The Doric column, Nfr. Fergusson likewise considers to be of 
Egyptian origin, and he goes into the question of the origin of the 
oraer from wood or stone; and at great length advocates the latter 
theory, and brings forward some very strong arguments in its sup~ 
nort. We cannot, however, enter upon this interesting discussion 
nere, but refer our readers to what has been lately said on the 
subject in one of Weale's Rudimentary works, by one of the 
ereatest critics and most learned writers on architecture, Mr. 
William Henry Leeds. 

Mr. Fergusson considers that the roofs of the Greeks are copies 
from wooden structures, and he points it out as singular that the 
Dorians should have rendered the ends of the rafters so important 
in their triglyphs, but omitted the purlins altogether, though they 
must have used them — a circumstance which he thinks is owing to 
the purlins onl^ appearing on the slope of the oetoi, and not either 
at the sides or m the horizontal cornice at the ends. The lonians, 
on the contrary, omit altogether to notice the rafters, but repeat 
the purlins all round in the form of dentils. These views are sup- 

forted by references to the cave-temples and modern buildings of 
ndia, — and, like every part of the work, deserve the attention of 
the reader. 

With the closest research, Mr. Pergusson has not been able to 
discover the smallest indication of a triangular-framed truss for a 
roof in ancient Egypt, India, ur Asia, while the Greeks used it 
very early. He looks upon it as a feature in architecture most 
important and influential, to which only the introduction of the 
arch can be compared. This truss he attributes to the Dorians. 

or the Ionian temples, Mr. Fergusson says that there is more 
variety in the plan, and instances the temple of Minerva Polias at 
Athens. The Ionic order he attributes to an Asiatic origin — per- 
haM I'ersepolitan. 

The Corinthian order he considers to be the moat original of 
those used by the Greeks, and the one to the invention of which 
they have the most distinct claim; and thinks that it was invented 
at a time when, owing to the decline of pure art, they were no 
longer capable of executing the Doric order with its integral 
'sculpture and painting, and when they were tired of the Ionic. In- 
cidentally here our writer expresses his dislike of the Tonic volute. 
He asserts that they are as clumsy an invention for the capital of a 
column Bs ever was hit upon. The Corinthian capital, however, he 
admires as rich and tasteful ; but considers thnt no Corinthian 
portico ever erected was equal to the whole effect of the portico of 
the Parthenon, as iiniahed in the days of Pericles. 

The section on the Hyprathron, and the mode in which Greek 
temples were lighted, is that part of the book which has perhajis 
excited the most attention among architects and critics. This has 
always been a knotty point, for the roofs were supported by wooden 
beams which have long since rotted and fallen in, and left no indi- 
cation of their original arran^^ement. There is likewise only one 
Sansage in ancient authors which has a direct bearing, that in the 
rst section of the first book of Vitruvius — manifestly corrupt. 
This passage our writer considers refers only to the Temple of 
Jupiter Olympiua, at Athena, and to deca-ityle temples. 

The common way of reatoring the bypfethron is by removing 
the roof off the cell, and exposing it to the weather as an open 
court. Some commentators have denied the existence of the by- 
psethron altogether. 

Our writer strongly disputes that the cella of a Greek temple 
was lighted by dim oil-lamps, for it seems impossible that an art- 
istic people like the Greeks should have been contented with such 
?;toom. Their whole art was cheerful and sunny : we cannot there- 
ore sujipose they would shut out the bright light of day from their 
beautiful temples, or from such works of art as the Minerva Par- 
thenon or the Jupiter Olympiua of Fhidius. 

Written authorities throw no light on the subject, for it was 
apparently a thing everybody knew and understood; as when a 
modern tourist having said that such a building is ornamented 
frith a portico of six or eight Grecian Doric or Corinthian co- 



lumns,— he passes on, and does not stop to define and land* 
what a Doric or Corinthian column la, as everybody is alm^ 
acquainted with it. 

Mr. Fergusson begins with the small and ■imple tem^ rf 
Apollo Epicurius, at Phigalia, The first thing which ia lua^m 
to us is the existence of the sculptured frieze, now in tbe BritiA 
Museum, and which ran round the cell inside at the hei^t of (hi 
external frieze of tbe Doric order of the temple. If tbe c«U «tn 
roofed in any way, the sculpture so placed could not lure ban 

froperly lighted by artificial means such as the Greeks poaieiaid. 
n Stuart's "Athens," and in M, Blouet'a "Expedition SdM- 
tifique," the temple is restored by omitting the roof altogether,— 
which is here repudiated, as making merdy an open couit, a ahiB 
temple, a peristyle, and dead wall, surrounding nothing; wht 
mignt be done by architects now-a-days, but which were nenr 
executed anywhere except by them. 

Mr. Fergusson therefore directs attention to the plan of IDm 
temple. The distance from the external frieze to the internal odI 
is very nearly the same as that of the two internal fViezea from «w 
another; so that if the temple had three roofs, they would ban 
nearly as possible of equal widths. A striking peculiarity ia, thM 
the internal pillars fall exactly between the external onee, and ia i 
manner which could not be accidental, and the internal pillin 
could never be seen in conjunction with the external ones. Thii 
is therefore conceived to be with the design that the prind^ 
drainage of the roof should fall between the external columns, nit 
against them so as to corrode them, as otherwise it would do. 

A plan ia therefore given showing a roof in three bearings, bat 
in one pitch, having the hypntbron or attic under the centre, ui 
lighted by openings left in the roof; tbe drainage of which woaU 
be carried off by a gutter laid on the top of the entablature of Iht 
inner columns. The openings could likewise be protected by ear- 
tains or shutters, to which there would be access from below. 

This ia in effect an elevated clerestory, than which artistiaUr 
apeaking, our author says, no mode of lighting has been discoreni 
more pleasing. The use of internal lighting in Greek buildiogi 
has often been advocated by '^Candidus" in our columns, and its 
application in the examples already quoted confirms the justice of 
hia views. 

Externally, this mode of lighting neither breaks the ridge of tbe 
roof nor its lower terminatiou, nor the outline of the temple; btt 
it does break the monotony of the great flat expanse of tne ndti 
of the roof. 

The same ia then applied by the writer to other temples, ui 
with equal appearance of success ; and in the great temple it 
Ftestum the stairs are demonstrated by which the attendants hit 
access to the curtains or shutters by which the hypsthion wm 
closed. This, as he says, is the only plausible use for such stun 
as yet suggested. 

For the great temple of Jupiter, at Agrigentum, the syatenaf 
Mr. Cockerell fur lighting the aisles is adopted, and the new systa 
for lighting the nave. For the temple of Eleusia the new tj»- 
tern is the nappier, as it explains how the temple could be lightai 
and darkened at pleasure, and scenic machinery used in the gaOe- 
ries. 

If we have seen strong views expressed on some points, on noH 
more so than on polychromy, the essentiality of which in a Doris 
building is insisted on. Our modern architects admit that decMV 
tioii improves the inside walls of a room, church, or public build- 
ing : they may find out that what improves one aide of a wall in- 
proves the other. The force of this we are bound to admit; then 
IS no artistic reason against it, and an unfounded conventionilitf 
alone stands in the way. 

The Greeks, it is observed, used their colour in a manner « 
epliemerul, that the water-colour has, in almost every case, waAti 
otf,or the phister baa peeled off. They did not countersink tkcit 
patterns, as did the Egyptians; nor did they inlay them or M 
variegated materials, the good effect of which Mr. Fergusson h« 
witnessed on the banks of the Ganges. He conceives the coin"* 
to have been used first in painting the mouldings with hoMT- 
Buckles, scrolls, and all those ornaments whiuh we find afterwvoi 
carved in the richer Ionic orders ; then relieving the sculpturt bf 
a blue or neutral -ground tint background, and tinting it ao ai U 
correspond and be in tone with the rest ; but the mass of ctdoui 
and art must have been applied to the walls of the cell, whid Im 
looks upon as the great picture-frames of the temple. To tba 
height of six or height feet, at least, he conceives them to have 
been covered by a rich dark dado ; and above that, in one, two, or 
three rows, pictures of processions, acenes from the life uf the gud, 
and such myths or sagas as the Greeks were so fond of repeating. 
The Paoathenaic frieze represents such a frieze as our writer eoor- 
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■ would hare been painted ia any temple leas rich, but waa in 
tetlieooa curved u a crowning ora&inent to the great picture 
r. 

le invinble curve, u to the form of which Mr. Penrose and 
Fopling are in controverBy, Mr. Ferj^uesun altogether repu- 
■, uid ends br saying, that "We liave lonff copied what we du 
lOdervtand. It seems carrying the system to its acme uf ab- 
ty to attempt also to copy what we cannot see." There is too 
I truth in this to be willingly acknowledged. 
Other doctrine, but of older date, which is here controverted 
to tiie commonly assumed Rymmetrical regularity of Greek 
tocture. This, too, is repudiated, as n property which exists 
in the imagination of the moderns. Their temples, it ia true, 
tl perfectly w : and so are the Gothic churches and cathe- 
deeigned; a line drawn through the centre divides the build- 
ito two equal and like halves, unless some local necessity pre- 
)d. In contradistinction to the law of symmetrical regularity, 
aaaerted that the true law of architecture throughout the 
1 » picturesque effect. As an example of its adoption by the 
kUf an appeal is made to the little triple temple in the Aero- 
In this building nut one part ranges, and even two different 
1 are introduced ; so that it might be understood to be three 
a joined together, as the steeple or chapter-house is joined to 
ibic cathedral, ^.contributing to the general effect, but pre- 
ag H distinctness of character. In the Propyleea, at Athens, is 
ler example. The centre part, us one apartment, was of 
« symmetrical; but the wings were studiouHly separated from 
udn design, and one wing made unlike the other. On one 
iraa placed, in front, the little temple of Nike Apteros, at an 
igruouG angle ; at the other a pedestal, the axis of which was 
■ent from that of every other part. On the sides of the main 
iiig were placed other smaller ones, and the writer infers that 
I were purposely taken lest any one line of one should run 
uiy line of any other ; and the whole group was placed so as 

aa unsymmetrical as possible iHth the Purtlienon, or with any 
- building. The same effect is exemplified at Eleusis and at 
amis. 

mmetrical regularity is asserted to be an invention of the 
ina. 

iving pointed out as a remarkable characteristic of Greek 
tccture, that it made little proj^ress, and became immutable 
I types, our writer contTHsts with it the contenipor»iy art of 
ture, and says, that instead of the stationary uiiprugressive 
icter of the former art, we find the latter striding forward 
a speed uneoualled even by the process of Gotliic art in the 
eenth, or Italian painting in the hfteenth century. The spe- 
Ause of this was, first, the form of their mythologT,', — repre- 
Dg gods, bearing the forms of men and women, without any 
' attribute than was possessed liy human beings, and yet 
XT and more beautiful tban mortals. It is inferred that ar- 
cture was by the Greeks in their best age looked upon as the 
rdinate art, and sculpture as the principal art, — wliich is the 
n applied in judging of their temples and architecture. Mr, 
nsson asserts roundly that though architecture has high aims, 
are neither so high nor no diHicult of attainment as those of 
iater art; the proof of this lies in the facts, that barbarians 

surpassed Greeks in the one, but no nation ever etiualted 
I in the other. 

1 ingenious theory is given to account for the length of time 
■g which Greek art maintained it>i vitality, — the Laocoon, the 
■o Farneae, the I>ying Gladiator, the Gladiator of A gesias, and 
rs, being executed after the age of Alexander — simie extend- 
ate into the Roman period. A work in marble rei|uires great 
ir, time, and thought — far more sober meclinnical contrivances 
labour than a painting, and the vehicle in sculpture must 
ys be a correct and literal imitation of the Iiuman or some 
lal form — not even of plants. Expression and ideas may be 
d to any extent : but the form is given, and must always re- 
I the same. In painting, on the other hand, hurmuiiious co- 
ing, chiaro-oscuro, aerial perspective, fore-shortening, and many 
attributes, may be magnified into importance, and lead the 
ter astray from the true path ; — but the sculptor can wander 
ler to the right or the left ; he must stand still, ur go on. 
■om this explanation the writer exempts the conventional ab- 
ities of winged men and beasts, chimeras, gorgons, satyrs, 
aa, harpies, minotaurs, and centaurs. 

lother point brought forward is as to the monochromy of 
■k sculpture. This is attacked, as the monochromy of archi- 
ire. All antiquity is so loud in praise of the chryselephantine 
les of Phidias, the Olympian Jupiter, the Pallas Athene, that 
i we cannot refuse to allow that they were the greatest works 



of the best age of the arts, we must modify our views as to the 
monochromatic form being the canonic form of sculpture. Still, 
the transition from monochromatic to polychromatic sculpture ia 
BO great, that we may well be said to jump at once from the so- 
called purely Greek art of sculpture, to the native one of wax- 
work. 

The Greeks, Air. Fergusson thinks, had both; but they must 
have found out that perfection did not lie in the cold monumental 
purity of the one, nor in the mure correct imitation of the person 
or thing represented, which is the aim of the other. Now, Mr. 
Fergusson thinks the practice of the Greeks was diametrically 
opposed to ours : that they generally, if not always, coloured their 
statues, but rarely coloured their pictures — that is, they used one 
or two colours only on a ground, as on the vases. 

Mr. Fergusson, therefore, urges most strongly the re-introduc- 
tion of c-oloured sculpture, and as strongly deprecates the white 
inanity of sculptural works of the present day. The common ob- 
jections to coloured sculpture, Mr. Fergusson shows to be without 
any relevancy ; and we cannot but thiuK it is well worthy of the 
attention of sculptors to attempt something in this way. Gibson 
broke the ground in bis statue of the Queen ; and although some 
conventionalists objected to his decoration of the robe, the least 
prejudiced were pleased ; and the effect was such as at any rate to 
authorise him to continue and carry t)ie application further. 

The popular taste for Greek vases, coloured glass, painted por- 
celain, coloured clay models and waxwork is in keeping witn a 
love of the beautiful engendered by the progress of painting : and 
unless the sculptor keeps pace with the growth uf public taste, he 
will be overcome by the better artistic feeling of Madame Tussaud 
and the modellers of Spanish matadores, Mexican Indians, Maltese 
water-carriers, and Hindoo coolies. There must be an imitative 
plastic art, as well as an imitative art of design. 

(To be concluded m our ntxt.J 



REOIOTSa OF HEW FATENm. 



TAPER TUBES. 

Robert Waltrb Wimfield, of Birmingham, manufacturer, and 
JoHJf Ward, of Birmingham, for "hnftravemenU in tke nuinu/ae- 
tiire of tube*, and in the miinufacture of certain articles made in part 
o/" /wte»."— Granted September 14.18*8; Enrolled March 1*. 18t9. 
f Reported in the Patent Journal.^ 

This invention relates: First — to improvements in the miking 
of taper tubes, which is effected by drawing them through dies or 
plates, as in the drawing of straight tubes. 

Secondly — to an improved mode of manufacturing brass tubes, 
employed for conveying gas, which has for its object the better 
prevention uf any escape of the gas. 




In the manufacture of taper tubes, this invention is not confined 
to the making of that description wliose sides are in straight lines, 
as at A, but may also be employed in the manufacture of such as 
are of a curved form, as represented at B, and C, and also in the 
tubes having flutes in a longitudinal direction, as at D; or spirally, 
as represented at £. In tlie manufacture of such taper tubes, tlie 
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patentees employ a mftndril or triblet of the intended form for the 
tube, on which a piece of sheot-nietal is p]uced, which hR9 been 
Toufrhly turned uti Homewhnt nenr the form, which it* then to he 
drawn through the die or drnw-'plHte, of a Hliupe corresponding 
with the mandril or triblet; but thin draw-plnte, unlike the ordi- 
nary draw-plates, is made of a soft yielding niuteriiil, which ^ra- 
dually expands as the tube is drawn through it, the opening' 
thereoy becoming prailnally larger; wlierean, in the ordinary 
draw-p]«te«, the opening; through which tubes are drawn ix jiernin- 
neut, and finislios the tube of an exactly Kiniiliir di»meter to that 
which it commenced. Fig. 1 represents an end view of one of 
these improved draw-jilHtes or coltare; and %. i, a longitudinal 
i>ectiiin; thia is conxtructed to draw a taper tube, tluted through- 
out lU length, and is made of tin, wliich they lind aiiswera the 




Fig. 1. 



Tig. a. 



purpose extremely well. It in made nf a tiuAicient thickneaa to 
withstand the pressure necQKsnry to the drawing the tube of the 
required form, which will in a great measure depend on the thick- 
ness of the metal to be drawn. The roni^h tube having been 
placed on the mandril, ii^ drawn through this metal collar, which 
18 placed in a holding-plute in the urawing-benrh, Thiaappa- 
ratuH, being of the ordinary kind, it ia not necc«s:ir}' to give any 
description thereof. The Kmall end of the tulw is held by the 
drawing niupen*, and as it is drawn through the metal collar, it is 
gradually drawn intu form as it pasRCs through it, and when issuing 
from the other «ide, is compressed to, and asi'umes the shape of 
the mandril, and this being of a hard and rigid material, the 
collar is expanded according to such shape; thus delivering the 
tube tapered and fluted in as perfect a condition us if it were a 
parallel tube. It will be readily understood from this how the 
other forms shown ore produced, with the exception of E, which 
involves another arrangement. This tube, it will be seen, differs 
from the foregoing, inasmuch as the flutes, instead of running in 
the direction of its length, are carried spirally round the tube. 
This form is produced either by causing the drawn collar to turn, 
or else suffering the mandril to turn as it passes through the 
collar. For this purjiose, they prefer the latter mode, which is 
effected by placing the mandril or triblet, on a spindle, the head of 
which takes on the back end of the mandril, while the point pro- 
jects through at the other end, and is laid hold of by the drawing- 
nippers, instead of the tng-end of the brass, as usual. In this 
manner, the mandril and tube is drawn through the collar, while 
at the same time it is carried round by the spiral flutes in the 
mandril, the soft metal colhir effecting the same mirpose us in the 
last caise — delivering the tube completely formed on its mandril, 
which is then withdrawn, being readily effected by turning the 
tube slightlv on the mandril. In thiti way mnv variuuK other forms 
of taper tubes be produced, the small end, of course, being always 
drawn through the collar first, the collar in all castas adapting itself 
to the mandril, where there' is no contraction of the mandril at 
any point to a size smuller tlian that which it has prciiously 
passed. 

The aecond part of this invention has reference to the manufac- 
ture of brass tubes, for the passage of gas, which consists in 
simply drawing one tube within anotiier, for the purpose of giving 
greater security to the joint, which, in the one, is diametric ally 
opposite to that of the other; thus, if any leakage occurs in the 
inner one, it will be eJTectually sealed by the outer tube. The 
mode of drawing these double tubes is by simply drawing the 
inner tube of the proper size, tlieu jilacing the external tuM on 
it, which is large enough to slide on easily. The compound tube 
is now drawn through another plitle, which contracts the outer 
one on the inner, and may virtually be said to be one tube. This 
may either be effected with or without the internal mandril or 
triljtet usually employed, and well known in the drawing of brass 
and other tubes. 

Having described the nature of their invention they would have 



it understood that they do not confine themaelrei to the ^nin 
detail, as such may be varied without departing from their mna- 
tion; but what tney claim is: First — the manufacture of tap« 
tubes, by pressing a roughly-formed tube into contact with ■ 
mandril in its interior, the said pressure being exerted bjf a liog 
or mould, made of a material which will yield or expand aa tks 
tube is drawn through it, but exerts suflicient pressure to fnce 
the partially-formed tube into contact with the mandril, whether 
the said expanding ring or mould be of the form, and used in the 
manner descriheil, or have a different form, or to be differently 
used, and whether the said taper tubes have any of the forms d^ 
scribed and represented in tne annexed engravings, or have uy 
other form. 

Secondly — the manufacture of gas littingB of double tiibe^ M 
herein described. 



IRON BARS. 

RiriiAan SiiAw, of GoldVgreen, M'est Bromwich, Staffordsbire, 
railway-bar finisher, for '■^improveitienla in the miinu/acturt qf irm 
into ti/re-barg, round ban, tguiire bam, ond, flat bar*; ttr-iron^ aafk- 
iron, and troiigh-irmt." — Granted August SI, 1848; Enrolled nb- 
ruary SI, ISl!*. [Reported in the Patent JtnimalJ] 

This specitication, which relates to the manufacture of iroB, 
consists of various modes of forming and arranging the ban ca^ 
Btituting the piles for rolling into— first, tyre-bars for tyres rf 
rail way -wheels; secondly, round burs, square bars, and flat bin; 
thirdly, tee-iron; and fourthly, angle-iron and trough-iron, in 
place of arranging the bars forming the pile, so that the edges rf 
them shall appear when rolled or manufactured; thus preventing 
the joints of the bars impairing the strength of the article mid^ 
and liable to be much laminated from use. The patentee fom 
the piles of bare bent nnd arranged in such manner that only tb( 
sides of the bars shall be jireacnted at the exterior of the artiele 
made, preventing thereby to a considerable extent the laminatiaB 
taking place, and increasing the strength. 



Fig. 1. 



vig. a. 




Fin. H. 



ng. 4. 



The annexed cuts show the modes of piling described by the 
patentee for forming the above-named articles: Fig. 1, being the 
section of a pile arr»nged for making tyre-bars, and a section of 
the tyre rolled from it. Fig. 2 is a section of a pile for making 
B<juare, round, or flat bars. Fig. 3 is a section of a pile fur making 
tee-iron, and a section <if the tee-iron made from it. Fig. 4, 
Bectioi>5 of a pile for making trough or angle iron, and of the 
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^nm made. 7%e interior of the pile may be filled, in any 
iaot manner. 

patentee does not claim for forming the piles from which 
f-bara are rolled, as it haa been in practice; but he claims 
ning the piles for making tjrre-bars, oquare bars, round 
od flat bars; tee-iron, sngle-j run, and trough-iron, with bent 
a described. 



MANUFACTURE OF WHITE LEAD. 

MAS RioHABDSoir, of Newcsstle-on-Tyne, chemist, for "fj»- 
aUt in the condensation of metaltie fnmen, and in the maniifac- 
' uhtte lead." — Granted August 21, 1818 ; Enrolled February 
19. 
improvements relate, firat, to the manufacture of white 
a the following manner. Tea lead is to be submitted in a 
- state to a slow current of heated air, in an ordinaiy red- 
imace, or in the iron pan emplujed for calcining hard lead, 
ch means the tin contained therein will be caused to sepa- 
um it and iloat upon the surface, togetlier with a variable 
ty of the oxide of lead, which is to be removed with an iron 
The completion of this part of the process is known by the 
eeoming »o soft that it may be scratched with the finger, 
the remaining materials are to be taken away also. The 
then to be reduced into crystals by the desilverizing process 
Pattinson, or emuloyed in a granular state. The prepared 
to be moistened oy the application of certain proportions 
ic or acetic acid of commerce, or nitrate or acetate of lead, 
1 with water until of equivalent strength, and the moistened 
anied over from time to time, and, when sufficiently treated 
manner, about 20 or 30 cwt. of the same is to be placed in 
era, lined with lead, slate, or otone, the latter being preferred, 
nto a suitable frame, provided with doors, and having spaces 
'Q each of such chambers, into which spaces heated air is to 
litted (by means of a pipe furnished with a stop-cock), in 
» keep the chambers at a proper temperature. C'arbuiiic 
la, is to be introduced into the chambers with the prepared 
y means of pipes with stop-cocks; the heat is to be kept up, 
jam admitted occasionally. At the expiration of from 10 to 
s, the materials will be properly treated, when they are to 
nved from the apparatus, ground between a pair of stones, 
lahed in a dollv-tuo, wliicb separates the metallic lead from 
jte lead, the former being returned with a fresh supply to 
unber. 

Ddly, the improvement relates to the condensation of me- 
Vunes, which consist in introducing steam into the inain pipe 
ting the furnaces, by means of a small iron pine situate at 
see of 9 feet or 3 feet beyond the furnace, and in building 
le chimney a tower, not less than 20 feet liigh, divided in- 
V by a partition wall, which reaches nearly to the top 
t; iron bars are placed across, upon wliich a layer of coke 
«B of broken brick is placed. The fumes ascend up the one 
rtment, but are intercepted in their passage down the other 
layer of coke or broken brick, u[>on which water flows in 
he top. If the draught be not sufficient to draw through 
ce, it is to be increased by means of steam jets. 



VENEER CUTTING MACHINE. 

IBB Abmani> Le Cokte ns Fontaine more ait, of 4, Soiith- 
Finsbury, Middlesex, for "certain improvetiienls in the wki- 
f Jbr entting ootid, and in laying and uniting veneem." {A 
inication.)— Granted May 2i, 18*7. 

improvements relate, firstly, to machinery for cutting wood 
lin and continuous sheets of any desired, width ; secondly, to 
.tu8 for pasting and doubling those said sheets, and their 
ition to usefur purposes, such as for hangings of apartments, 
?or the better comprehension of the invention, before enter- 
al a detailed description of the manner of carrying it into 
it will be well to premise by an exjiose itf the present state 
manufacture. 

mode of cutting wood in a cylindrical manner by means of 
> tangent to the circumference has been already devised, but 
be present time the mechanical means employed have proved 
rient to produce practical results "i^ manufacturers have 
en able to operate but on small widths. It has never suc- 



ceeded completelr ; and it may be added, that here endeavours 
have entirely failed, nut witJistan ding the numerous experiments 
which were essayed upon it — not because the system of cutting 
wood in that manner was unattainuble, but because neither the 
mode of operating, nor the proper and rational mechanical di»>osi- 
tions which such an operation required, were found out. But it 
must be admitted that this operation is very delicate, and presents 
very great mechanical difficulties. It is therefore only after many 
experiments, attended with considerable trouble and perseverance, 
that satisfactory results have been obtained by the invention here- 
after described. 

From what proceeds, it will be easily understood that the first 
part of the invention is not the mere endeavour or idea of cutting 
wood tangentially to the cylinder in a spiral form, but consists 
really in the mechanical means or dispositions hereinafter described 
for obtaining such desirable results. 

The machine which forms the subject of this patent, by cutting 
wood of large widths in a continuous manner, fulfils all the re- 
quired conditions — namely ^producing it with a great economy of 
time and manual labour. Thus a piece of wood — a log of maho- 
gany for instance, whatever be its size, set in this apparatus, is cut 
in a continuous manner, without any interruption and with a velo- 
city trul^ surprising ; which is the more remarkable as it is ob- 
tained without sawing, but merely by cutting the substance on all 
its surface simultaneously and cylindrically, so as to form a spiral 
developed from the circumference to the centre. 

We shall in the present number confine our extracts from the 
patent to the first part — viz. to machinery for cutting wood into 
veneers. The patentee proceeds as follows : — 

My means, which as it will be easily seen are entirely new, com- 
prise: — 

Fir»Hy, — The application of a sharp-edged and very thin blade, 
held fast between two knives or straight rulera ending in basil, 
which, while they keep tight the blade over all its length and near 
its cutting edge, prevent it on one side from going too deep into 
the wood, und on the other side force it to penetrate far enough 
into it, and to the required degree, according to the thickness de- 
signed for the sheets. That application, or rather addition of a 
thin blade working between two knives, is of the greatest import- 
ance for the success of the operation, and forms — I venture to say, 
a mechanical principle quite new, not only in the apparatus herein- 
after described, but also in all other machines for wood-cutting, 
eitlier from prisms, blocks, or logs. 

Secondly, — The disposition of a strong leader set immediately 
above the knives, and resting constantly on the wood as fast as it 
is cut. That pressing leader, which is of a quite new application, 
is also of great importance in the operation, as it serves to keep 
the wood fast over all its length, and close to the part which is to 
be cut by the blade; so that, notwithstanding the knots, brambles, 
and defects which the knife meets with, it is always perfectly sup- 
ported, and cannot be the cause of any defect or accident. If 
even the wood by its nature were very defective, uneven, and pre- 
sented very little homogenousness in its different parts, it would 
nei ertheless be well cut, and with all the precision and nicety that 
could be wished fur. 

Thirdly, — The mechanism adapted for working the blade, and 
at the same time the pressing leader in a continuous manner, is 
proportioned to the velocity given to the piece of wood to be cut; 
and it produces sheets of a_surface cunstantly even, and of an 
equal thickness upon all their width, frum the beginning to the end 
of the spiral. The quicker the block turns the more the progres- 
sion of the blade and leader is rapid, and so reciprocally, wbatiever 
be the thickness previously regulated. 

Fourthfy, — The addition to the machine of a moveable drum, or 
cross-bar, provided with several arms, permitting to receive simul- 
taneously a certain number of pieces of wood, and to cut them 
into thin and rectangular sheets, instead of continuous sheets, 
which in many cases enables me to make valuable applications of 
my invention to bramble woods and others. 

Without the particular means which I have hereinbefore men- 
tioned, and which constitute the whole of my invention, that is to 
say, all the principal or working parts of the machine, it is quite 
impossible to obtain the practical results which 1 produce, espe- 
cially when it is required to operate on pieces of wood of large 
dimensions, as, for instance, upon logs of two or three yards, or 
even mure in width, and upon any diameter and size whatever. It 
will be seen, as I before said, that it can be applied at will to cut- 
ting wood from a single piece into continuous and very large 
sheets, as to cut wood from several narrow pieces into rectanguh>r 
sheets, proportioned to the size of the same pieces. 

18* 
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Dettr^liim qf tht Engraving: 

Fig. 1 Hhowg a longitudinal elevation of the 
machine entirely set up, and ready to cut up a 
large piece of wood. Fig. S is a longitudinal 
section taken through the axis, according to the 
lines 1, S, of the plan. Fig. S is a transverse 
section taken perpendicularly to the preceding, 
according to the line 3, 4. Fig. 4 is a general 
plan of the machine. 

By examining the several views and details of 
the apparatus, it will be seen that the log or 
piece of wood, A, to be cut, is not set on mere 
conical points, as on a lathe, but on two square 

Joints of the iron axis BB', between which it is 
eld sufficiently fast to avoid its having any play, 
but BO that it may fall in steadily with the simul- 
taneous rotary motion of these two axes. At its 
ends are adjusted the iron cross-bars C, which 
serve to maintain it on their points in a steady 
manner and to keep it always perfectly in the 
centre from the beginning to the end of the ope- 
ration. The forms of these cross-bars are simi- 
lar to those shown in digs, £ and 6 ; the largest 
of these are applied to the largest logs of wood, 
and the amaUest replace the former when the 
logs are reduced to a small diameter. These 
cross-bars being at their centre pierced with 
square holes, having the exact form of the points, 
it is easily understoDd that when these points are 
inserted in the holes, the piece of wood is con- 
nected with the axis B, and B', in a continuous 
and solid manner, and must necessarily turn with 
them when they are put in motion. 

As the logs of wood are not always of the same 
length, it is absolutely necessary to be able to 
cause the points, and consequently the axes, to 
advance and recede when requisite. For that 
purpose I have adapted to the end of one of 
these axes (that marked B) a screw D, fig. 4 and 
fig. 2, which can he turned by the hand, without 
giving to the axis the same rotary motion. That 
screw D, passing through a permanent nut E, is 
obliged to move when turning, and consequently 
causes the axis to advance or recede; and as that 
axis is held by two strong supporters FF', be- 
tween which are placed the cog-wheel G, and the 
pulley H, set on the said axis, tho^e two pieces 
G and H cannot move with it, as they are kept 
between two supports. Thus the screw D, and 
its axis B, only move and change their position. 

The second axis B'. is bv itself a screw ; it is 
wormed over all its length, and is provided, aa 
the first axis B, with a cog-wheel G', having ex- 
actly the same diameter as the first-mentioned 
wheel G, and which also must rest in the same 
place, whatever may be the position given to the 
axis. For that purpose, this wheel G is kept on 
one side by the large supporter F", by means of 
a nut a, which presses against it, and on the 
other side by a nut a, which rests on the nave of 
the wheel G . When that axis B is to be made 
to advance or recede, those nuts are loosened, 
and then, bv means of the screw D, placed above, 
the moveable bearer I, is made to proceed. That 
bearer I, serves at its lower extremities as a sup- 
porter to the wormed axis B'. 

That second screw D', produces exactly the 
same effect as the farmer one D; its nut E being 
also permanent, is obliged to move according to 
its length, when it is made to turn lengthwise on 
the ri^t or left side. 

When the position of the two axes BB", has 
been so regulated, that their square points are 
inserted, and kept into the cioss-hars which are 
adjusted to the extremities of the lof of wood, 
as shown by figs. 8 and 4; the position of the 
blade-bearer carriage must be adjusted so that 
the more forward knife should advance, and rest 
on the external surface of the log. 



Flj. 1. 




Fir. J. 
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l^hrarfi- rnrriniKe in fv>in|>o«<:d »)f m r«rt-iron frnitie J, 
■tiuiwa uOTMute extmnitie^ U [iruvidril witli tlie two 
Mt dbiin Rf Intended to rrcrive on one aide the cast-iron 
nr praaaiw leader L. That Uit Kiiidr recU constnntly oil 
kagtli 01 tbe wood, imnufiliiitrl)' ahuve t)if ntiMrp edgs of 
td«, la order to prcreiit thvin fruni cJiuHlnic the wood to 
r tram tnkiti); off a greater ounnlily o( it than thcf du^C 

10 do. Thr application of that li-ader L tn tin- macbtne ta, 
heeo kereiii-tfefore describeil, of tk<^ iitrmnl imiinrlancft, m 
dta to ubtain results which <ouId not potbilily he attAinnt 
t it« ate. Il hoK l>crn liUpnwd in ricIi mnimcr that it> |ii>- 
a*y be rt^nilat^d tu vanrlfy an it rati lie reiinired. Fur tiial 
I llie caat-iroii chaira K, wliirb are lo siip|iort the cxtrpmj- 
the abovf-m en tinned leader, arc crosMd bjr btilt acrt- wt J^, 
kllitw it tu W lowered, taued, or morrd iin tbtt ritfht ur left 

be iocUnrd in one way or another, m> u to cwn|ily wlUi all 
oirvd nccesfitMa, ncoordiiif: U> the natur* of the wood, the 
MM of the ahects wliivh arc tu be cut. Set, In urdvr to make 
■Icistood the cuQslruitiuii of that i^uide or leader, it in re- 
ad minutely in Ag. T, whicli is a transverse secttoo. Frum 
«e«sj to uaderrtand tbnt, by ilx ncrraaand itaatmngthiclf 

prAMnti a Krenl reaistanre. An it muxt hear with a ecr- 
vniflh durinK the workinK on all the leii|;th of theloff, itu 
mt to make it folid and witbnut chiinco of bein^ flexible. 
two IcniTea, MM', between which is hejit liifht the addi> 
klule /, b^ which the wood t* rut, are placed underneath the 

11 face of the ciiide L, and in a tancential direction to the 
il circumference of the log, aa aliown by (i({. 7. Those 
ore both fixed by a caat-iroii ruler N. (Toing oier nil their 

and arc kept in an imimivshle ponitiun by means of the 
Idfiula O, on the eslreniitiee vf vhU-.h they are screwed, 
faatenin)^ are placed at equal distance, ana In a suffirieiit 
;y, wrrr the brradth of blade- hearer cnmn^. In order that 
ter may irive to the knivert the exact iHiniltuii wliieh Ik iie- 
' relatitelv to the pecen to he cut, it nae been necessary to 
on one sine upon tlir rnd« of the chnir^ K, eumc projcfting 

tf, upon the huadif of nhivh tlie ruler N rr»l* at it> cxtrr- 

•o aa to cause it to occupy a more cr lewi clevaleil position ; 

tho otlier side sotno bolt-»<:rewE r, hnvv been iilaocd on the 
irhicb end ibc iron favldfatt O ; the screw e huldi the liold- 
t upi'R ide blade-bearer carrisffe, and penaita at the same 
• incline tbcm more or Ics^ or caute them to advnncc or 

relatively to tbe Korface of the Iv^. It reanlts from that 
ranee that, whatever may be the trite of the bluek.lbe direc- 
' the knives and of the blade can always be reKiiJated so as 
e tke sharp edge of thi* la»t in the most convenient part; 
■ to ^y, in wdei that on one >id« it r>bould nut tend too 
to penetrate into tbe wood, hr «liii:h purposo the r..r»«rd 
M, resting on the surface of the c} linder, ffuideti and ninib- 
lial blade, and in nrder that the uthvr «:ide ahuuld not buld 

That it prevented by the blaJe lield by Ibe second knife 
lidi ri»e« very near tlie ^harji eilt^e^i, and l'»rco)> in the mean 
.be xheet, aa aoon ae it is eut, to pHM between it and the 
tg lender. 

itherefore evident by that ennlrivtince. tluit the culling- 
ia neither too eniier nor loo hIow in workiiifr- 
Ml the machine ha« been reifiilated for a required thickness, 
Frtain alwaia to be obtHined all tbruu^h the cjieralinn. 
t di«po4>ition is tbe more remarknble, and the more ndvnn- 
le, a« it pemiitato ebanfie the blade anil the knivi-s, to put 
m or take them off with (n'eater facility, without dittcon- 
^ tbe other lo)cs which mny he fnetened to them, as it snllicet) 
len the nerew* which htXen them to the iron, holdcrn. 
en the blade and the koives wljicli bold il faet, na well as tbe 
tg leadcnLnrc esndly rr^piliitt'ii, the machine cun then be 
motion. To that e?ect it ii to be uhx-rved, tbe miivcnienta 
leen so divpoiied tbnt the two a^es BU', at iLc extremity of 
tiie lo^ is fupporlcd, mny both at the same time be acted 
rith the »*mc velocity, in order to prerent any attempt to 
ly, and lo bare tbe block Bioiinff reuulurly all alooK ita 
. TbuB It has already been seen, tbnt the two similar 
I iiO\ are »et upon th<>#e aies to which they are failened, 
if them by a pin, adjoBted in n Kruuve contained i;i their 
, in order toallow them to remain in the same Jilace. When 
M are caused to advance or recede, those wheel* catch with 
nioos I* and I*', Fi^. 1 and 4v which are let on tbe inter- 
(« idiKftv y and y, "bich are themselves commanded by tbe 
wlieeb) H, K', adji>ini»g the preceding, and cntebing with tbe 
a K*. Theie tun but pitiiiKiH, of ^mall diameter, are (et on 
: shaft T, i*hi<'h ix the nlo^ins aliafl of the machine, and 
that purpose, is provideif with tbe pulley U, having 



several diameters, in order to receive, in ease of need, different 
aiieedis more or less rapid, according to the dimeosions or size of 
tne top to be cnt. 

It will be etuily understood, that tbe notion can be given t«i 
those piille>-B by any moving )>nwer whatever, by meana of which 
a convenient velcirily mny he obtained. 

Whilst tbe rotntive motion ia so (riven by means of thotw trans- 
mtanons oF amvement to the piece of wood net Irelween the two 
points, the blade-hearer carriage b caused to ndvoni^' very slowly, 
and or a qoantity corresponding lo the tJtickneaa of the dieeta to 
be obtained. 

I'hal Turwnrd motion is effected by tbe machine itself, without 
uny trouble, and in the following manner: — 

ITnder the carria|^ is set a nut /, tbrnujih which passes an hori- 
Eontal Mrew V, inwiied in a collar contrired in the centre nf the 
ca«t<iron eroas-bar \. iMdted on the ludes of the main frame Y, 
which serves as a t>aiiit> to tbe carriage. On tbe bend of that 
srrew it set n pulley jr. facing nnnlher ^mnller pulley y. set in 4 
■mall intermediate aai* repreM'ntcd in lig. -1, and provided with .i 
small beiel wheel A. This last wheel receive>i ila motion from a 
aimilnr wheel A'. fBRtoned to a second axis similar to the tirst, but 
jierpeiidicular to the precedent, and bcnring » pulley H' which lui* 
been already repreieiited as placed on llie axis ». Tbu« the 
movement of tlie screw V, baling a very small wutto, is always 
proportional to the velocity "f the nttntive motion of the log of 
wood. Tbe more ipiickly the block turn-*, the more ra)>idly ubui 
tJ^e blade-bearer carriage advunces. Bui if the ihiclincbs of ibc 
sheets is to be charged it is necesanry to modify the ratio of velo- 
city, which is effected verv canily, bh it trnflices to reiilare one of 
the pulleys; or y, by another larxcr or Koiuller one. By thia con- 
trivance, tiheets extremely thin, or of any rcijuired thicknesf^ can 
be cut all over the length of the log of woihI, 

It is understood that, a* the log ttirna in a continuous manner, 
ami as the blnde-boJirer carriage is always advancing nn>jn"i'«^ivel^' 
at tint same time, and ot a limilar Qaaiitity; tbe aliarp eitge i« 
always niHde to rest tangentinlly on the external surface of the 
lug. By such means it is perfectly ea*y to cut nheetK of a per- 
fettlv rifual tliicknewi, the devi-liipmeiil uf which can reach several 
hundred yardft witbotil inlerrnption. 

This mechanism, by which the knife-lcjider and the Idulc* 
hetirer receire a motion in a nnitinuiius inannrr. and projairtiouad 
to tbe rotative movement of the block, is therefore equally very 
essentint. 

From tbe apparatns before described, not only very long uliccs 
or ilieeta can he rut from a loir, but also from any piece of nood, 
wbbtever may be its Hbopc. the dimeoMona of the sheets being, 
however, proportioned ti> tbe »izr« of the pieces of wninl, Tn ob- 
tain ihiit clTer t, it in Hullicicni to M-t, in lieu of the two axe* B and 
U', wUicIi *ti|<port Ihe blocks, a drum, which is composed of an 
iron shaft and of several citct-iron di<H-s or cr<i«H-biirK. on the ptiiin 
pjirts of which arc bolted two aet-iip Jlnt bnnd\ intetuliil to re- 
ceive f+miie woi«leii frames. The piecea or blucke of noodtobe 
cut, nre fastened upon those framesinthesaoie manner as they aie 
set upon the ordinnry frame of the sawinicmacbiiie* for vcneeiiiuc. 
Il ia eaailv uudrrstuod that, by rauning that drum lo luni on itself, 
as it wniifd be done in cauiting the block whidi it replaces to turn, 
each of those pieces of wotid is sticccsKively presented to tbe 
actioti of the blade-end of the knivrs, and will be cut into tbin 
aheels, uhich, as a matter of course, will be separated from each 
other. 

That diipvattion is alw a mori important addition to the improved 
appariiliiB, and increaaeaaa much the value of tliul syHteoi which 
thus unites all the rC'tjuired odvauttigcs for practiced and manu- 
fiicturiiig working; and by the celerity with wbicK the uperntions 
are carried into ellvct, by the irreat t>iii iiig of wood which it eflect», 
ni well AS on account of all the pditil vblnined from llic nmchioe 
and tlio excellent »ork it produces, thsi system afford* very grcit 
advAntngCf. Am'thcr very simple addition ia e<iunlly applied to 
that iiiaibine, wnd boi* for effe<-t to cut the "ood, n-'t only in 
sheet*, but ulio iinmed lately afti^ into niiitrben of dinVrent Icngtitv 
and fixes. Tbnt uiUlilion cociststn merely in the application of a 
ri'liiMler »et i>n the lender itself and pruvideil with circuhir blndeo. 
The** bludes re«t on the wood nnd cut it Iransverwly— ihAt ia to 
say, perpendicularly to its own axin, whilst some grooves contrived 
over all tlie turfnce of the cylinder impress on the w-ood, a kind u( 
(tenting, mnre or less deep, while at the moment lliat tbo lower 
cutting Made nrrivei to peiirotm Its ojcntion. causm tbe sliceUi of 
wood already cut in the direction of the axis to b« separated in 
anall breadtfia, and at the same time as the sows divide the wood 
Wfurtbwise. 

Tblit additional cylinder is composed of an iron axif, in wklrii ii 
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ndjuBted ft set of blades or circular kniven, supported at the re- 
quired dUtance, according to the length of the matches, by means 
of steel riufpt or washers, which are fluted on all their circumfer- 
ence, that they may at the same time serve as rowels. This axis 
is supported at its two extremities on two moveable bearers, pro- 
perly set upon the upper part of the leader; they are able to ap- 
proach more or less, according to circumrtances, the log of wood 
to be cut, either by means of screws purposely adapted or by any 
other suitable contrivance; consequently, if that cylinder, prepared 
as before described, bo sufficiently advanced against the wood, ao 
as to cause the circular blades to penetrate into it to a certain 
depth at the same time that the rowela or washers y bear firmly 
upon it, so as to impress deeply their projecting spokes, and the 
surface of the wood being afterwards cut in the manner before 
described, by moans of the lower longitudinal blade, the matclies 
may be entirely separated one from the other, or allowed to reniain 
slightly adherent, which would facilitate their packing up and 
carriage. 



COUPLING JOINTS FOR PIPES. 

William EnwARD Newtos, of Chancery-lane, Middlesex, civil 
engineer, for "an invention 0/ an improvenifiit or improvemenU in 
making eoupling-joiiit' /or pipei, nozzle*, tfnp-cockii, ttiU and cylinder 
head*, and other apfiaralus." (A communication.) — Granted March 
22 ; Enrolled September 20, 1849. 

This patent relates to an improved means of connecting pipes, 
and to fastening on the ends of steam or other cylinder)) or vessels, 
still-lieads, connecting shafts, and various kinds of apparatus that 
require to be connected by bolts or screws passed through flanges. 



ri(. 1. 



Fig. a. 




Fig. 2. 



Flf. 4. 



Fig. 1 is an external \\ev ; 
fig. 2, a plan ; and fig. 3 a sec- 
tion of the improved claup coup- 
lings, as applied to coupling of 
iiipea. A similar joint may also 
le applied to the securing of a 
cap-])late on to n quadrangular 
vessel. Fig. 4 is a section of 
another modification of the in- 
I'ention as applied to the coup- 
ling of small pipes. 

The invention consists in 
forcing together the two bodies 
to be coupled, by means of a ''»■ *■ 

grooved segmentBl, or other clamp, according to the form of the 
parts of the vessel or article to be coupled. The groove of the 
coupling embraces the flanges or their equivalents, which project 




from, or are connected with, the bodies to be ooiipI«d ; bo that 
when the said grooved segments are drawn t<^ether l^ ■crew'^ralt^ 
keys, conical wedge-rings, or any equivalent meana, the gnon 
therein siiall act on the said flang^ or their eqaiToleDtc, so n t* 
force them together, and thus make a tight joint, with or wtthoat 
interposed packing. 

In figs. 1, 2, and 3, a, a, represent two flections of a piK M(b 
provided with a turned or upset flange b, with parking e; but, if 
desired, the packing can be a i ape used with, by facing Uia fluigM, 
or making what is termed a ground joint. At the janction of the 
pipes, an inner pipe d, is introduced within the pipe to serre as a 
guide, in joining the flanges togetlier, but it may be dispenaed 
with if desired. Over the two sections of the pipe, and extendiflf 
over the flanges, are two rings, one for each section, the iaaer 
faces of which correspond or nearly so with the faces of thetwD 
flanges, and are curved or bevelled on their outer faces, Thew 
rings should be made to fit somewhat closelv on to the sections of 
the pipe, or may be shrunk on if desired, when the two flangei 
and rings are put tt^etber, face to face, they are embraced qr a 
segmental clamp/, /, made in two parts, the inner periphery df 
which is grooved to embrace the rings e, e, and to act on the outar 
curved or bevelled faces thereof; so that when the s^menta art 
drawn together by means of screw-bolts g^g, that paaa thioDgi 
ears A, projecting from their ends, the sides of the grooves an 
made to act in a wedge-like manner on the outer curvea or bevelled 
faces of the rings e, to force them and the flanges of the sectiiuii 
of the pipe together, and there hold them firmly. In this way it 
will be seen that the flanges are forced and held together aronai 
the entire circumference simply by the use of two bolts; tbu 
eflfecting a better joint, which can be connected and diacoaoeeted 
in less time, and held with more strength, than by the roeau 
heretofore employed. 

Instead of forcing together the segments of the clamp bymeani 
of screw-bolts, as above described, this can be done by mesna of a 
rin^ f, as represented at figs. 4, and 5, tlie inner periphery of 
which is made conical, so that it may be driven on to the segsiental 
clamp, the outer periphery being also made of 1 correspondicf 
conical form. In these figures the parts corresponding with thoK 
represented in the figures above described are indicated by rimilir 
letters. The rings e, e, that extend over the flanges msj be dis- 
pensed with, and the grooved segmental or othfli damp nuy be 
made to act directly on the flanges; but it is better tonsetlie 
rings, as they can be more readily adapted to the groove of the 
segmental clamp, and at the same time give strength and support 
to the flanges, which, in general, are formed by turning over and 
upsetting the metal of the pipe. If desired, paclung of any kini 
may be interposed between the flanges and the rings; but this is 
general will not lie found necessary. 



INSULATING WIRE OF ELECTRIC TELEGRAPHS. 

JoHX Lewis Ricaroo, of Lowndes-square, Middlesex, Esq., 
M.P., for " improvements in electric telegraph*, and in apparaltuem- 
nected therewith." — Granted September 4, 1818 ; Enrolled Mardi 4^ 
ISid. 

The improvement relates — first, to the insulation of the wires of 
electric telegraphs by combining two or more wires between two 
fillets of gutta percha or its compounds, whereby they are insulated 
from each other, and from surrounding 
materials ; secondly, to an apparatus for 
suspending wires used in electric tde- 
graphs, whereby such points of auspensioB 
are rendered inaccessible to wet or damp, 
and consequently leas liable to any imper- 
fection in the insulation. The annexed 
engraving exhibits a section of the appa- 
ratus, which consists of an earthenware 
support a, having the eye or hook b sus- 
pended to the centre by a nut c, in the 
recess at the tup, which is afterwards 
filled up with cement d. The cylindrical 
projecting part e, has a groove or throat 
/^ cut round it, bv which any water coming 
in contact with the outer surface is inter- 
cepted, preventing its getting access to 
the point of suspension ; and it is this throat or groove /, that 
constitutes the novel feature in this, the second part of his inven- 
tion. 
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SMELTING AND REFINING LEAD ORES. 

WtLLUH YouMO, plumber, ami licNnv llt'iicEKa Yiu'no. fii- 
OfW, nf BariiKlapIp, Devani-hire. for "iinprocentenft in mrUtng 
Id r«fhimg fend om.'— UraiiU-cl Aii^rt S8, 1848; Ennilled Feb- 

Tliwe lin|>r(tx-4>m#nts r^liil« to t>i» CJtndpnmtton of tho vApour« 
hieh Meapo fr»m Iht ttimacir* «Dipl(iyed in th« matitifiirliirii' of 
All from OTt^ for the purv«*« of oltt.^inln^ tho lithai^ uxl o1b«r 
kidec, ■bid) Are «i)Ti«a off mis«d wit)) llio producta of emn- 
Bttion. For thi* pur|in<'i>, t)i4r fliio f'rnin tkr furnare in mndp 
tbrou^'h ft »teaiii-t>utler flue, tu> thnt the w.-tate lieiit nur be 
in gvneratin^ st«ai»; the flue then opens into » fnn, by wliirh 
le vapiiurv arr jinijp<t4>d down the iiiirfmrv "f n lariri' ^l<i«i-<l tank 
r water. A grt>»t |mrtion of tho motallie (wmnoiiml i* then miKiil 
SUi tlie water. The vajidur* next pass from the top of this tank 
1<>mD0tli«r flue, into whJcli there is projvrled »iitn>ngji>t»f hif^h- 
re steain from \bf botlor ubuvi*-ni<-(itioiiMl. Tnc cumbiiied 
■ad vapoun aro then mnde to pam ancoeetii'elj throng a 
rJM of chambers, tite owning from tht? one to the nlJier being 
irough fiady-perfurated platm of mt-tul. The gravlijr of the 



pjuiidM of oxide k tnprenaed bjr lli« vtmm, and tbev colleot npan 
the fioon nf thu rbnmberK. (runii(>rted with the larfte tiink of 
wiiter there ta a atu^illi'r Hilern plained i)iitKiile,hv wbiih the liviitht 
of tht> water inaido the chamber is refrulaled, nod, cnaaei)uenilf, 
the di«taii('« of thu Kurfniv of the wnterin tb«lank from the rooiith. 
of the de«cendiiiif Iluo cna im reailUy aaeeilaiued, ami tho jireuurvi 
bv regulated accordingly. 

The patenteea claim — l«t, thecmptoyment of airal«r Iut«,athieli 
may be regulated by raising or lowering the water in the ci<iiera, 
wlierebv tlis draught will b« regiilativl, and an economy of fuel 
effected. — ^9ndlj-, The e»u*ing the meliillic pnrtirtcs irhi'th ^-oi-ape 
from the furnace along « ith the sm'ake. to ^ina thri>ut;)i h uter, and 
then through fiiiely-p^rforatFd plates into vaulla lilleil with ateun; 
and tha eondenoiition and ciitlecttou of the motallii! particle*. — 
Srdl^, Applying theiie proce«ae<i In the amelting of lead, foreul- 
leeting white and Mue oxide of lead in a piwte. — >thly Cnuidng 
the mVtallic particU-it, if any, whi«h may rnnain urilb the smoke 
after the second pmceu, to paaa througb tlie bo<ly of iho furnace, 
and again to undergo that procew; and a cumplete ODllectioii of 
tbe motaUie paiticlea. 



DOUBLY TRAPPED WATERCLOSETS, 

CmiMittd Pulent Stl/- Acting Pan-and- Val^^ DQ«llg-2\npiinl fTaterehteU, tuUed to enrj/ tteteriptioH dJ DtefJling Jlmitf», Public 
tUUitgif Uiftdty AiiVvay fUathru, Htfiiitttlt, Arfihmn, J^r, Patented by Me«ars. Juskpii liuNNErr and Co., of Lvmlninl-Strcct, City, 

and Deptfvrd, Kent, engiiicenf. 

Siitne time aineo. we gave uor ren<ler« tbe speeificalion of a patent granted to Mr. Biinnett, 
for Imnioi'ementx in watcrduketa, {«ec Journal Vol. X., ji. 144); — we have much pleasare in 
again bringing tlila subject forwivd, on acooout of ita great value in the progreM <»f canitaiy 
ri^forni. 




Br adopting tlio principle of liia Patent Effluvia Trap*, Mr. Bvnnctt lina succeeded la 
proiliinng a ^lf-arli»i; H'at«rclo!>«t, ubicb rei^uires no attention fnim tli« pervon naing it. 
The «iipn!y and forrc i-f tlie water i* always cfficic'it and iinirornv, and mntint be waMed ; no 



(Wnl can be left in the bawii aftor ute, nod an ample "upply of wntoi i» iJwayx wcured in (lie 
ht-iin, trt form « water lute between that and tlie *jpIioii tfiip, thereby etTect'.iidly prcrenting 
the IpAHt nmcll fr^m riiMug, All <^ther oetf-Acting WAterclofets being only trapped by tlie 
KVnhan or D Iraoa, a pnrtiiHi «f tlic fouled water la always left expo»ed in them, litible at 
■.i\\ limes to BDietl, pftrticularly after standing for a dsy or two. 

Tho improved trap i« formed ao aa to allow a perfectly free paaaage for the aoil, Ac, witli 
an opening at the top of it, the cover of which may be removed and replaced, nhouM any 
necessity ariite fur the name, from anything being either accidentolly or wilfull)- dropped 
down the ol««*l. 

Thin improved walercloaet appesrs to ua to he veiy aimple and dtirnhle in ita construction, 
and cannot get out of order, il ia not neccAuiry that the eialem ahould he placed directly 
nvor tho clo«et, hut may be placed at a convenient dlalaiice ; and any number of cloaetacan 
bo auppUed from the same ct«t«rn. 

In the nnncxcd cngrHving. A U the utip- 
ply-box, which may tie fixca cither within 
the citAcTn, ur in any other cuavenicnt 
iituAtion, B and C are the inlet nml 
— outlet valve*. I^licn tliv clowt is nut 
J in use, the valve B is ctiwed. By ihe 
prrxaun) on the M-at tbe valve B it 
upcDcd, and the ralve C is clixed, and 
the Bupplv-box i» thereby cheima: as 
Mon •« t'he preMure ia reniovMl from 
the aeat, the valve B in again doeeil. 
and the valve C la M>cne<t, and the 
whole of the water cxintined in the vup- 
ply-bux in dincharged into the haoin. 
D ia a moveable pan or trap, suspend- 
ed OB a centre and balanced by E, n 
rolling weight, which, on the nwh of 
wilier into the banin, Imrtantly rolln to- 
wards the centre and nllowii the pan 
to fall to il4 fulleiit extent, aa iadi- 
c^tted by ttie dotted line*. 

There are teveral modilicatlQnii of thin 
improved nntcrcloeet which for want of 
Npnce, ve are unable to lay before our 
reiidcrA, but fipeclmeiia of i-arh may hi* 
T eeeu in action at the olfice of the pateu- 
ivea, Lvnibard-aueet, City. 
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Ctmipanion to Ike Improt'ed Log-B>ok for Steam-Ve»wU. 
Pbteb Bobbie, Engineer, &c. Londun, 1849. 

Mr. Burrie'a object in publiiahiiig tliia work is to induce owners 
of Btettm -vessels to adopt a uniform method of keeping a correut 
Account of the hourly performance of the engines of tJieir vesselti, 
and of the expenditure of fuel, tallow, ike. The log proposed by 
him Hupears to lie well adapted fur the purpose he lias in view, but 
we think its utility might be extended if every sea-going titeum- 
vessel were funiitihed with an "Indicator" and "Counter;" and 
that it be the duty of the principal enipneer to attach daily an in- 
dicator-card to the log; and the reading of the counter be given 
hourly, instead of the numher of Htrokea per minute, in the log. 
If the counter be kept under luck-and-key, it could not he tam- 
pered with, and the commander of the vexsel might at any time 
check the engineer's log. Thecolumuii in Mr. Burrie's log of the 
dimensions of the propeller or paddle-wheeU may be omitted, as 
those dimensions are uf course constant, and known to the owners 
ti'i well as any other part of the engines or vessel. The book con- 
tains likewise instructions to engineers on the duties they have to 
attend to in inspecting and managing the several parts of a steam- 
engine, the boilers, and propellers, all of which will be found to be 
extremely useful. 



Diyetl of Evidence taken before a Commillee of the Hoitun of Com- 
timnt appointed to inquire into the Agricultural Cnntomg of England 
mid Wilier in reipect of Tenmit Right. By ^Villiam Snxw and 
Hen'bv Cohbett. London: Joseph Kogerson, 1S19. 

Engineering in connection with Farming is daily becoming a 
most important branch of the profession : not only does the drain- 
Hgo of tne land form an essential department of the engineer's 
duty, but also the adaptation of machinery to the wants of the 
farmer ; the formation of roads, the construction of suitable build- 
ings, and many other departments of the farm. It is therefore 
irecessary that the engineer should be well acquainted with what is 
tenant-right, in order that he may advise both the landlord and 
tenant how far they will be justided in going to the expense of 
improvements and alterations of farming property. 

The tenant farmer is greatly indebted to Mr. Shaw for the very 
Hble manner in which he has at all times most perseveringly advo- 
cated his rights, and we hope by continued exertions the important 
■question will be finally adjusted during the present session of par- 
liament. 

Mr. Shaw and his coadjutor have favoured us in the digest of 
evidence before us with a very good insight into the mode of farm- 
ing in different parts of England, — and which is of the more value, 
as it is the evidence of many of the leading farmers, land-uwuers, 
and valuers of England and Scotland. 



Referenee, Hook to the Incorporated Railway Companieg of the 
Vnileil Kingdom. By He.ndv Glvkn. Londun: Weale, 1819. 

f>ur indefatigable correspondent, Mr. Henry Glynn, has here 
produced a work of great labour, showing in a brief form all the 
p.trticulars of each railway — whether of interest to engineers or 
shareholders. It contains some information not to be found else- 
where. 

Plan of the Parish ofChpliam in tlie County of Surreif, 18t9. By 
Messrs, A. & R. Blanr, Surveyors. 

This survey appears to have been very accurately made, and laid 
down with great cure. A few more publications like this will show 
to government that the civil surveyors are quite equal to under- 
take the survey of the metropolis, without calling in the aid of 
the military, as was lately done by the Commissioners of Sewers, 
— a proceeding which, we contend, was must unconstitutional. 



The Patent Gntta-Percha Company » Pattern-Book of Ornaments. 
Here wo have another material brought to the aid of the archi- 
tect, and which, from the specimens before us, appears to be ad- 
mirably adapted for ornamental work of ceilings, cornices, picture- 
frames, and other purposes to which plaster and papier- maclie' have 
hitherto been applied. The gutta-percha ornaments appear to be 
got up sharper than those of paper. The designs set lurth in the 



pattern-book before us are well selected, and postesa eonndmUi 
freedom in the outline; and we hope the company will not ke 
induced to follow the too prevailing taste of the day, in ftdoptia| 
French ornaments. 



Remark* on the Improvement of Tidni Ricert, Uluatrated bg S^h- 
ence tv irorhs e.recuted on tlie Tay.RiiMe, Forth, Lune, and othr' 
river*. Uy David Stevenson, C.E. Second Edition. London: 
IVeale, lHt9. 

Mr. Stevenson has in this book entered upon a subject of giot 
professional interest, and we mean therefore to call the attentin 
of our readers to it in a future number. 



PBOOBEDXHOS OF BOXEIfTXFXa SOOXBTISS. 

ROYAL INSTITUTE OF BRITISH ARCHITECTS. 

Frb. 19.— Stdnit Suirkb, Esq., V.P., in the Chair. '] 

A paper wai remi) by Mr. C. Babbt, Jan., detcriptive of " a mod* uf Oa.'- 
Mtrueliag Malleable Iron Fire-Proof Flooring,'' recently patented by Ubf 
Ueurdinore. -a' 

Mr. Babbt dncrilwd the experiments made by Ur. Beirdniore. the nNtt^ 
of which wu the form of eonitructioQ patented hy him. Thii caniiiU da- 
mere beam of ibeet-iroD of a reiened T form haTing top aad bottM' 
flange); the Utter being connected with plalei of the lame material, M ' 
which i* laid concrete or other ineoiupreuible material, whieh keeps Oi 
beama Id their vertical poaition, and thereby bring* into action their fnD 
power to reiiat compreHian. The advantagei of the miterialt employed an 
tbeir perfect fire-proof character, their non-liability to diiintegratioa on ex. 
poture to fierce fldme, and the fact of their coheaion not being dettroyed bf 
audden cooling ; while ihe mode of conitructioD i* leu expenaive than Ihi 
uiaal combination of brick archei and cait-iron girden, and occupiet nrnct 
leia apace between the ceiling aad the floor line. 

Some remaiki were made by Mr. T. H. Wtatt "oa He Ckmrek ^ 
SI. Aadreta, at Greeiated, Emex," lately rettored by bimielf and Ur. Brai- 
don. 

The inlereat attached to thia little chnrch ariaei from the material tn- 
ployed ill its conatruciion, from it! undoubted antiqnity, aad from the atfoig 
evidence that exists of its bamg been originally built for the reception tt 
the corpse of St. Edmund on ita return from London to Bury St. BdasnMli 
in the year 1013. The incloaing walls of the nave are formed of rongh litlf 
oak trees, averaging ahoot 12 inches by 6 inchea, and about 6 feet high, ia> 
eluding the aitia and pUlet : from all appearances Ihi* ia the original iimc 
ture. The east end timbers were doubtless removed to mike way for thend 
brick chancel erected about the beginning of Henry the Eigbth'a reign; aad 
thus there remains no evidence a* to whether the original farm of the chnrtk. 
was a parallelogram— or if an apse was at the eastern termination, as waasa' 
prevalent in the early churches. At the western end is a tower, also of tin* 
ber, erected at the beginning of the seventeenth century, and in which isi 
bell bearing the following ioscription : " William Sand made mee, 1(18." 
Mr. Wyatt described fully the constrnction of the ronf and other parts; tat 
in conclusion stated, in regard to the restoration, that those poriiooa whidt 
from their completely decayed atate had necessarily been removed had baa 
replaced timber for timber. 

Mareh 5.— T, Bbllaut, Esq., V.P., in the Chair. 

A paper was read " On the probable Form and Deiig* of the TtM^t/ 
Solomon at JermaUm," By E. I'Airsoy, Jan. 

Mr. I'Anson alluded to the naraerous and ansatiifactory eoncluaioniof tht 
various ■nihar* who have written on this su>tject or attempted to taakt ii^ 
tigns for the restoration of the boildiog in question ; and also to the drciua- 
stance of its still occupying the attention of the curioos, — as no lesa tbaa 
eighteen works on the subject have been recenHy advertised in a Gtnnaa 
catalogue. He describes it* restoration as partaking more of a Tyns-Ep^ 
tian style of architecture than of that of Greece, — as has been aureate' 
by the late Mr. Wilkins, In bis Preface to " The Antiquities of Uapi 
GrjBoia." 

la the discussion which ensued it was snggested that the diacoveilai it 
Nineveh might eveniually throw much light on the sulject, and asaitl it 
explaining the description of the temple given in Kings and ChrooicleL la 
support of an opinion expressed that the architecture of the Egyptians ma 
known in Syria, it was inenlioned that the monument cut in the rock of UN 
Narb El Kelb, on the coast beyind Tyre, waa of the best style of Epypliar 
art and of a period anterior to tlie tiiue of Solomon; and th^t tutheria' 
there had not been discovered in Syiia any monument of Greek art of tk^ 
period to support Ihe theory of the Grecian Doric temple having formad tka 
model for that at Jeiutalem. 
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INSTITDTION OF CIVIL ENIJINEEUS. 
A*. 13.— J. TitiD, Eh).. PmMrat. In the Chair. 

e |M[Mr r*a<1 «u "On lif Cm/ Fittil ^f Svtth jroTM," b^ Ur. 
■.'A, RtciiAaptoiE. M. IbiL C.B. 

'. Ri«hai([>i»i coBttienecd bj enforcing Ibe nvcettitj for tn unHoandcd 
y ijf fuf I for tlM npart tradn, ili( niintifiotiiru. and iha domntie inn 
mi Eliitaln, tail MHimfrmllB^ vtrinot inorcm froro irhfnpc ilui tupply 
it i«m«nl, t)id nii||h| be In future utilaitifd ; pi'iiiff. al I)k saiiii; tiiix, 
•nnm anil iltitDidinl opiaiuns uf «inin(!i<l Muliiuiiiirt ai la the pre* 
d dsratian of that t'ltpplj from tbe lettrat mmcitl itiatricti at nbich 
Kt«iit w*( noi* Kicef|«innl. TliU »a> rarioutlr itatcd It dilTHcnl ait- 
Li«* U bclwroii 200 jcar* anJ I *i<l> jfcari ; hut Wt. Ricbarduin icii- 
; lakMcil ihRt.inipiKnf tli* iaernuin; deenioil for bomn cnr.iiimptlon, 
Ul tngm^ititn; «i|iuit trade— •meuniknit, it pr«t«nt, lo u|insr'f» of \\\ 
■aft of luoa uiDualiy— nlien IIk coal n«l(l of Somb Walts iliould b« 
[bl inla full ttofk, itie duiiiian uf the iuji]>l; irii beyond tr&tculaiiun. 
area of ibb nialOcIri <laiK he niimaicd, Trnni trtual luiTct, to be 
t Hiturr oitlrs. «*Ura«nt all qiialiiiMi fiirni ttlrcniclf blimninnut mal 
M« uthrRciU. Hi* wariuiM vctiii, and ihcir kvc^ Ihickiitw, vert 
dverihcd, vritli r«Bin[>l#i of Ihcir quality, aail aiinijraM of Iham clxmi- 
, mth iltal' prMiifal Maporiiing powen — ahaittng that then exlittd 
■aaia or rtini i>f mat, bavinf an aggre^aia ihickavta of 190 fed. 
I «aim were drtcnbeid to be m lataaUil h lo be mily worked li;- adilt 
%r\\, imI hj ptti of (li(ht depth ; and Ihu* tbe cmt at iIie mnutli nr 
c*eli tarird friia 2i. 'li. ID 3f. Grf, pri toii~|iving a nwin of alMut 
QaL per tun. The tatuxk uf tranipud lo tl>t i>url« of CarililT. I4cw|»u:l, 
}wan*e«i ^thovih at frcttat iatHIciviil, wfiti dailj' iiii^pinting, iml eit- 

I^oal (o b« ibippej al about Ibe latn* rate* aa (lie rnal in llie TfTifl 
tki. The actnil anaoal «o«*iiinplioa «U ihoutii lo be — 
In Iba Im met* Bt SoBiA Vtm l.UWMXf xiim 
Ilia canef-nrorki >it>,Ui«i ., 
71ierip-|ilau«Bil«Ui*r*ark( awMW „ 
hi avrtralural mm) dMinik uiM I.U'Wunjo .. 
Kiroru I.aui>,»w<t „ 
TaUl ^MNUXiq tana 
'nl and cvapoiMive qvalitiei of the *anoa* lein* vcre carefulljr 
SlyUtd, jitJit waa atiown. Ill a tabic o/ rclaiiva eirapoiatito taleei,tl>at 

\m,ot W«lib coal Mfll mporaM Ulb. ef mler 

lib. of KcvMatl* Hi Yctkthlfv «nJ 7) 

■ nil. si UncaaMreeoBl 7 « 

^^ lilt al ^HIKhOMl It 

^Blvwfil, ibal if 

f^^ a. «. 

Vr1*h «»1 ina worth 10 » pntaa 

tKntwlK aad YarfcdikT* wm worth 10 8 „ 
La>«.M.*. » «| ,, 
SeuMb ID 4 .. 
a of SuiTurJablie and Dtibyihtre vera not tak«n into coti«1d«rk- 
bMaaie ibry veie med cbltltir for llin eutiamiiiiliun by Iiuiuf tuinulaa. 
■L— FraoB tlwte. and olber aiitpirienti. and fiuiu rtlracli frum Sir 
7 de la llcche and Dr. Lfoa Flijfair'i aNc Itrjinrt nn Sieani Ci>ot far 
i4«y (ae* Juvrvtl. Vol. XI., 194B. p. 2(3), 11 nai (hnim. that Ihc Weliti 
excelled all otben for ittam purpniei, and fur almvH all uici to vrliich 
U apjlIM ; and ih**, wberi all oilier lou'crt of •up^'j' hail JiaiinUboil, 
tad failed, Ihe prMprrity of Ibe manuficlarM anil the eomnterce of 
I Brtnln anighl t« mtlnt'ainM fBrajei by Hie roal Gelil of Suiilb Wale*, 
wtf aiiii««te>l diicaiuon enaiie.l. In which tctpiat tfoitncni engineen 
bIwidUU reaaoned ujion llie ttaicmenit >ti the iiaprr, and Ltio conteiicd 
tiuM of the eeaponuieii powrrt of iliiTcrcni (oeli. 

■A, ZO.^Tbe paper read wm ■■ Qn ihr Exjilatiim of Firt-ilarnp whieh 
mtt M lAi ear/trMttah or Etlyn Catlkry. >VaM. Sntith tf'alet, un llie 

^ iiarek, ItftS," bf Mr. Juaiica RicuARDeaN, M. Inat. C.£. 
lii paper finl dtlaiti^d th« frfqiirnqr of Ihcia oeeurreneet in lome parll 
nuth Walti, and mure piMculady in lhi» coltieiy, Bbera the lendctand 

. .,M',.-n n\ ihe call petuliaily induced In lh« wnikiug. or rmvaiioii, 
I of fire.damp and eiplosivc gaa. Thit b^d tceo ihuwn «• 
I > Sir llumphrrj' Utiy. whrn, on brcakin; np Urge <oal uadtr 
t, Ite itilUcitd a quantit]' uf Sie-damp al ihc aurface. 

(koo (ate a deacriplion uf Ihc coUiery walking* ; the atate of Ihe nioe 
■■tevftv*''*" occumdi Ibif c>anililloii tn which 11 wat (oand at lli<i 
^^Ei* laapeelMa, a forlnlght after the am4«nt: tbe pntbable caticei 
PnEJatrophe, and the btil known mi^an* uf prtventing * recnrience of 

naiHa. Tbe (earn of cnil »■■ dm-tibej ai being about 4 feet Iti 
leHM. nf a hiiblj bitummout and fiiitile nilure, anil wurked by an in- 
d aAl ar •^irancr. wilh S nram ttaltcry, whence ihi italla were walked 
ilticr ilJ^— hnrau htbg employed to draw out ib« coal in Irami, which 
I oaa w jed dire«t to (he Tcuela in which it waa tlilppcd for eiportalion, 
wasteatof 30.040 ton* aanually. The reiiiiUiion wai effected by a 
a^aal and an up-caat ahafl, between which an air-eourae <vai arranged, 
I Mcmlrnd throngbout th« aMirt workingn. <ailh a cbiJiiney al ihe eiit. 
B^ whieh Ibe air ah«ulil tia^ been txpediiod hy a furnace, wliieli. 
(vee, h»d baen rarely lighted; and llie tir-courie, wblch wtt I mile and 
1mg« lo kaglh, waa in placnt of unrqual and iiiadt-quaic ureai, w llial, 
lUio tuici of ibe esicrval atmoaphcre, the air in lb« mine benuie 




tery ueggiih, and e<r«n at tiniea oadllaled lo and fro, inalead of rFfnlarlf 
Iratelliog onward* in an uniniamiptad ciiitciit. Thit ira* m iiiaeh the 
eate. itai the eolllm eaiployed fani In drive Ihe gat fraia them inlu the 
I>'i>per channrU. Creat negllg«i»ee appeared lo tiare entited, both in the 
general lyaum of Noriing, and In Uie uae of the Davy timpt, wbii.-h were 
frcquetiily nard without Ihe wire-gaane guariU. The uiital tlaie of Ihs 
■nine could not he Judj[«d •( by an tiupcction afitr the accident, aa all tbe 
fallf and lacuaibraaCMbBd beta renioTol, the dcairoyed duora and itoppiwga 
had bmi well replaeed, and general precaution* h*il been ailopied, whieh 
et Ideally bad Out previvuily dined: but there (till reaawed ertitaiieaa of 
want of precanlionary ineatnret. Candtea and open Umpa had been een- 
kUniijr Bted, although the general flery character of the tniae wu noioiienai 
and, afier the eiploiioa, two Daiy lainpt were found, wilbout their wire- 
gauxc ^nardt. 

The Eempviatuie In varloiit parts of the mine waa so near that of the eater* 
nal aliDosphere, Dial it was evident rpontaneoui leniilaiian could nnt hare 
pfocrrdej regularly; and il wai shown, thai the atlghlest change of tlie 
dciiuly uf ti.e air, caca from tbe aun breaking uui, wonld liaie *uifi>'eil to 
rend<r *tagn«nl tbe wbok i;-iteai of venlilaiiuni ct[ieci*lly ai llie furnace, 
which ihould have aocelcraled the curteol \<j et'.auiimn, had liren alt<>we4 
to fall into a minoui oondttiou, and hid seldom b«ea uied, and Ihe Tuloctty 
of llie nirreni had ri'ely eie««rfcd S feel per arcond, which war luialty in- 
sdeqaaie to lupgity (lie teqiiitite qiunliiy of air for such an eilcot of «erk> 
iiigi. Tbe cause of the accident wai. therefore, 'try apjiarrnl, and tni|ht 
be altrihuttd lo a want of a general Koud system of TFiiliUtl'iii, peimiltiog 
accumulatioaa of gaa am] Aic-itinip. and the cartteia uie of npen tigbta. nt 
BOSDr^icrable DaTy tainpsj an<l the conitqueoct of this «u ihc suildea 

dciilti <if 20 mrn, and aeroral hnno, with great injury lo \\e mine. Tlie 
nieana of prevention were, eriileolly, a eompli>ic retiiion of Ihc *yilen) of 
Tent I la linn— (he ei<1arging of the air-conrae to uniform and adequate di- 
■leaiiont — Ibe propEr iliviiion of the air into several euluinns— llie cuo- 
Mriictinn of proper doors and aiappinp la conienient puiiiiunv— tiricl 
leitulatioai lor the nic of Ua>y tainpi, or other mean* of liibiins. and 
belter gtnrral aupeiinteudence, by i^lvicated men, who would cuforce |>rc- 
cault>jn4iy mcaame*. Due cicdii w«a g>*cn to Ibo propficton itt Itieir 
anxirty \ii affgid every tneani of iuipecliou, and fur adopliug all au|g««tioii» 
caleiilulfd Id pieieni the fecurrence of aooli an e«eul ; and 11 wa4 dated 
that they bad sinee vrcirled one of Mr. Price Siruie'i renlllatinp appatalni, 
of the w jrliing of wliii'b an account was proiuised in n future commnnicatiaa. 
in the iliacuMlon which ensued, the Tarioni lyairnis of wockiftg anil of veii> 
lilaiiuti. in all parii of England, were noiiced; and II wai shown that, ia 
general, erery iiiBani was adopted to prc>ent aocidenti i buL thai, up lo llic 
preient lin>e, the mines in the west nen: no't as well iDanagcil oa thnse in 
the nottb, at Ihc midlaod distdcl. Erery day, howeicr, iiitrodurcd ticltcr 
mrMorea and batter tiitn, of cdik-atioa, for eairying into effect the most ap- 
prnitd tyiteni, aad thai, ii th* minea became more auniieelr worked, aa 
these accidents would, and did, hecnme leu frequanL 

/eA. 2*. ft VarcA G. — The paper rrad waa " Oa Fin Pnaf B<tiUi»gf," by 
Ml. J.tMK» UaaiswooB, AMve.lnsi, C.B> 

After alluding to Ibe paper by Mr. Fairbairn, nn the canatruttian of 
builJiiigt of Ibli drscription, (see Jmmal, Vol. X.. 1:117, p. ijG), Iho 
auihur proceeded to analyse the criiknce aa le the capalillliy txhibited 
by cAit and wrought iron tieama for sustaining weight*, whoe Ihej were ex- 
posed to any ettreme changes of temperature. He then dcnon*! rated, hy a 
calJeclian nf tpeeimeai of n»ial from buiiiling* lliai bad been dtalroye.l by 
Are, that occailonatlj- Ihr tnnppiature in Ihe conllig ration of large bmlilingi 
role almott la tbe melliiig polni of ruuiion, and iliai, cien in a small lire. 
beams and culuruns uf caii liua would be an aOccted by the heal and Jeit af 
vtaior u|iun tlieni, thai i hey would pmbably be desuiiyed. anil aumetimei 
cause a fearful Ion of life) as in many of Ihc lO'Called fiie-proaf warc- 
liousea of Ihc city, a numlicr o/ person* employed an the premiies ilrpl la 
(he upper flnon, and, if the lower beams gave way, the whole would be 
dragged down suddenly ; wlierea* limher hrams rntialed Are lonia lime, and 
allowed lime fur the inniatei tu e«cape. The llremen, also, were liable to 
more danger fruui tlie laiue circmukianec as Ibe only cliiuce of exiinguiih- 
iug nret was (o send ihoin miu the building* with Ibe branches and water. 
hose i but irlieie tlicic wai ancb evident danger, the men were foibiddeu to 
enter, aod limited ilioir tlTutts lo reatiainiog tbe spreading of the Are, 

Anolbet pnint whicb ihc author contidcitd had not been aufBclently 
indsled «D, ws) the iter aiigetn cut uf the lirickwoik by tlie cipansioa of the 
iruu beami at high temperaluioi, and ill sudden coiitractiun un (lie ajiplica- 
lioo of culd watcrj and, also, from Ihe murlar liei.vin>ng conpldtly pul- 
•erited by (Ik excesiite heal — iosUncea of whu-b luive been Luawn to 

UfCUT. 

The follnwing waie the principles on wtiieh Mr. Fairlialrn propoied to 
conttriicl IW*-|iiO<if buililirigi: — 

1. llie whole of Ihc buililingi lu be cuiupoaeduf Incombustible rnatcriali, 
kuch a* iron, at.ine, or btick. 

2. Thai every opening or crevice cnminDnicatlng with the csicmsl atmo. 
spli- ic be krpt dosed. 

3. An iiulslril ilonn nr Iran iUirraae l« ha sUarh«d to ertry ilory, lai 
In be fumlahed with a lioa of water-pipes eoibuiui.icallDg with Ibe maim in 
I lie street. 

4. Tbe different warahauies to Ive divided Ity sironf periitwn walls, and 
00 more opsoings tw bo itinde than ate absolutely necMtary. 
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i. TliU ilir lr«i tolMittM. btUM, aail brirk trchn he of « tlren«tk »><fll- 
CMil Bul only lu »u|>ruit • ninliBiiniM iImcI iircMute, bul alto Ut icibl Um 
ftirr* at impioi to «tii«h ib«j we ciikject. 

Laulf. Thtt in »(iler to prcrtnl lh« a>laia»t ffon hetug nelled, > eufrfnt 
nf cold. air he inirrtdnerd inla Iht hoUowaf (he cnlnitiiu fmai in a/t-bed 
tuiKiBl nnilc'i ih* fliion. 

Ur, Bnidnood unteA llitt lh#rc caalil be no imM. If the WMBd ptind* 
pie coDid b«tiiri>rcetl. ■ flic HQuIiI ga Out of ibdf 1 bul il itai trtf dnu>ilful 
if ibe olijrcl WW net ilcfnled b; nrtlniiwn In Inrinf ■ door at min-Jrfw 
pvtnjati at itic liioc vhrn ■ fire ottvmi. Tho <Ah pn'aciplc showed that 
Mr niib«jrit htd not laid lufficmil ilRMfto tbeloMof itrtngtli to lk« iron 
«MiMf ant «n to iacrcat^ of t«a>^ra(ui« j and tb* ImI pfinei|>le, it «•« 
Uioiigbt, irnald no4 be Iikitl; to ufwrr th# ptirpose, at ■ tp«riin«i ef l| 
■ncii Mai-lniD pi|ie, on bHng bmtd io Ibc tentrc, ailfa both eoda 0|<fn. ind 
a currMt of lir puikif lhro«|h il, gave way. on one (nt) being tid<l in • 
tIoc and ibc oth^ pulled with alight force by the hand, alta an cip^x^i'^ '^ 
mif (por mtiHiiei in iW Are. 

r«r tbrac rcMoii* ai>d otticri, llie autbof laVmlUed tbal large kuildlngi, 
eotitaining coatidria' It ^uantilie* of c«n1>u«libU g*oda, »»i roDilriict*^ »n 
the nival ifiiem, mttt not fnciinll; Bre-proof i and that the only con- 
ttruetioB which would render iGch buildingi aafe. would be grained brick 
arrhea. aopfMKted hypillaraor itieiainrnialrriallaid in ecnent. Thr aulbor 
wai alao uf opIninK, that the Icaa li]- lire would be mncti redoced if ware* 
hoime* were built of ■ more mnderalc ilie, and completfly aepvatrd fron 
eacb «tber h; tilling pan;- walla, iniieed of being contlmcitd In immenie 
rai^ei. Into whicli, nbea lire oa«t penetrated, it tet at ddiancB all cifvtU la 
extiif uiih il. 

In the ditoQwlM which enmtd, the aeenraey of iU. ilTaidw0«d'* general 
ttai«m«nta wai fully accorded ; and il wa* genprally afknowlidgcd, that tb« 
prldfiplea ajkon witieh many bulldingf, parllcutarly dwellingi, were MB* 
atrarted, were re.ry erronebua. Il wat argued, ibac eira with tli« ordinary 
mitariali. If allrnlion wai paid Io Blling in the ptrtiiion* and ecillnp, at 
ptaeilNd in Prance, and neniiancd tn Ptofetaor Hoiking'* book on tbc con* 
■iiaction of builtllnp, uiing tiate or atone far tbe itain, aa from ita pretcnl 
(bf-apniM «igkt be done, taking oarc Io lupp^rt the Mcp* properly, a fire 
wniiM tpread eer; alonty. and would allow aapla line for the eaeape of the 
inhabiunla. Bfardmor*'*, Fot aid Rarreti'i, aod NaiMyih't new nyttrnia 
of floonnir. were all altwled tn ; at waa Mr. f. Palrbatia't Ure-pioof dwelling. 
Imiee it Leedi. Cbubb'i, Mari'i. anil other Gie-pi oof tafea were advan- 
lattonaly mmiioncd, and were ibown to hair eOectually pretertcd Ifae 
u«b within tbetn in Ibe moat inunie conflagraiiaiu. 

Jfr-cA 13. — Tbc paper ttad vii "J ilncri^timi <if Me Camdm Statim 
t/ f»r loniJue omf NurlM-ftflfTn Stilierf." Br llr. IL B. DccnaAV, 
M. lnal.C.£. 

la Ihe tint deaign of Ibe railway, in 18U, tbli itation wai intendeil for 
lite (olc Itriatmia' of Ihe lii>e. and, after niucb diicuMton, lliirty acrri of 
lirouad wtie putcliaied, iilllioii|;li thai; ([iianliiy wni c'lniiitci'Til [iirpriitrriiuil* 
large. A TCry aburl lint [Innomliated Ihc nci:t»ity far llic atablirhiDCiit 
of Ihe Bualon tilalion aoltly for paiKngrn ; and fourteen acm were Ihcre 
■•oared, aad ullimalely cavercd with huildinga. Tl'C whok tlalton at 
Camden waa Ifacn devoted la gondiand fattte; and.atlhough In Ihe original 
deaini grtat etxn wai lakpn lo antinpale Ihe wanla of the Irilie, yet aaeh 
bn MWD the rapid deielopiiwni of ibe railway ayileiu, ibat in ihe ipaiw of 
tea ytan ll liaa pioted aeoeaitiy lo iwrep away almoit every vntige of ibo 
original conatructioai, and entirely to leinadtl Ibe aiation. Tlirte chaogu 
have Ixeo paitly prodoced by ihe Jocrcaae in the gooda' u-iSiQ, wiiicb was 
firit ondeitiken by tbe ireat rarrieit, who buill largt wattliuutca on lbs 
tomftaf't land. Tbe wSola ayttvm ba), bnwerei, bcwn rcformril, and tbc 
eanipMjr do all that busuieaa, and are rtipooaible lo the public fot the due 
Iterformance. 

At ihc tncreaae of the trallk progrciicd. the traina in (he lidinga fre- 
quenUy became of auch length aa tn caiue danner ti* tbc pwaeoger Irainat 
il, therefore, became nrteaaaty lo alter the vtiule diepoijtlont which bua 
been ao done, aa nuw to glte a teogili of double line ef ZfiOO tee\, for Ibe 
good*' wagona on);, entirely cleat of Ihe main tine. 

Another tcuon for iIif allcialioni wai Ibe demand by Ihe pobllc for a 
more rapid rale o( iia»lling: thii demanded beatier and larger engine*, 
and neeeaiitalcd wider huildingi and larger iiirn-ublet; in fact, eterylhlng 
required tii be tenniilrllpd ; — and Ihn triulla of all Iheafl Cliaiigea were 
tbowo in ileuil In the [taper and ilic illuitiatiiig draningt. 

The circular cngi ii-c-tiuute. Kill fret dUiuctcr, to contain twcnly-fmir 
engtoei aad lender, with a central inrn-latjle, 11 feet in dinm-rtcr, and an 
i'vnruaf, waa cxceilcniii dcictibtd ; aa were alio llic olher tnglrtc-houict, 
atorea, warchou*ei, theda, &e-, wtUi their ap^urlrnaiKcra; and amimg the 
eltetoal woiki, Ihe nrw wroughl.itoii hridge, el Chalk-farm, on Mr. R. 
Stephenton'a bos. girder principle, atid the wooden UitiM-bridge over the 
Xe^eni'a canal. 

tbc tupply of watiT for Ibe loenrtiotive rnginet waa then tmlnl of si 
inme lenglh, and eihiltitcd lome rurinui anoniatict. The ortly waier IhaC 
nuld oriKtoally he m<ti nea taken lti><u wcllt at Tiinn; and it Waifoid ; an 
■UcnM waa, howtvor, made in obtain a lutipty ai Catndcn Sution. firat 
from ibe Itegent'a ceti j, and lltco b} linking a well dowo US fcti into ibc 
ehllk, or to a loUl drpth of 30U feel below Trinily higb.wattt matk. TIte 
water from Ibe land iiratam waa excluded, and although only that fron ibe 
ehalk waa pumped up, wbkb ougbt lo have paiaaaaed Ibo timi qiialitiet oa 



Ibc water al Trlog aad ^'atfned, drrirtd alao frooi tba dtalk, yet M 
found lo cauac Ibt loeovolive lo "printe," or laih waltf thr*«gh 
eylindera, with tbe ei'am, to lucb aa eiteat aa to aeeioualy Inpodi l£i{ 
greaa of Ibe iralnt. Tbia we* ahown, by inalyiii. to ante fmm tbe 
of carboaata ot leda e«Dtaii>ed in ihiawtll waitf, which tberw wiai aa 
abacBoe of ia tbe waiera of ibe wells at Tring aaid al Watford. 

Tbe well, Ibcrefore. became melcaa for Ibe eaglnea, but Ibe water «m 
eafcllcni for boaiebold aad other purpoica, that H haa beca enpl rn-^-t fir 
the general niei of tlie Slalion, aad (or ibe boleU and bouaea bel«-f. . 
ll>< eompaoy. 

Some idea of the extent of ih« Station wu girea by ihe i(at«mrat, ttai 
the length of aingle line ef railway, eieluaice of the mam tliief. rxf*i4ti 
toeteeinilea. Th«ie were llJaeia of poiala, 196 turn'|dBlea,aDd n<i <->" 
varying in power from 1^ toat to 20 tuna. The area of gouda' tb- > 
upaatdi of IU,Ul>0 aupcificial feci, and that of Ihe platloreti waa j«.u<a 
fm. 

Tlx annual ooniuDipiion of gai execrded (.ODO/IOD cubic f«ci. 

The dUcuaaion ihat enened twrned thieAy on iIm canter of lb* rir". -f 
alkaliniiy in the water at that tpot, aed it wai iuggeaied thai ii ujh fit ti 
owing tu the rapid Tiltralian of ttirfate water Ib'OUjcli a crevice in Ihe thab 
upon wliicb that weJj liad lieen luiik : and aa a cure for Ihe "phiniDf."i 
wai aunKflilod lo try a miiiulc quantity of snlphunc acid to atoltalW lli 
alkali. There appealed, liowrTcr. lo he a qoraiion whetlicr tbc water Ins 
ibc gtt«u aaoi] nsa rt^ily couplilcly eacladid. 



ROYAL SCOTTISH SOCIETY OF ARTS. 
rt*. a«.-J0H!r Cat. Btq., r.K.S.E.. Pnaident, In tba CWr. 
Tbe fivtlowbg eeramunicalioni weretnade:— 

•• On ■ UflAod t>f Uaiinf FIM GloM Jbr Optiett f»rf«tn.- By Ht 
VTiLUAM Cooraa, glaas manufaciurer, .\beideaa. 

Mr. Cooper, in bis com niuni cation, alalci u a knowu fact, that " eron 
gliu<," a manuficlore pri-ollar to thi* eoiintry, anawwri rvry well for optical 
purpoaei ; bul hitherto Ihere haa been great diffieolty >q oMaioing auitaUi 
fliDi glaii of a nnifufin drniily, and free from altiiu. wrealbei. Ste.i and ~~ 
may tie altrlhuted to the eieiie teattidinfii formerly allogdher pre 
bj hcary peDalllee, the necntaiy ttiata being rnade to prodoco a ai 
gla», and bence we were driven to France and Swiiicdand for a »»i\_ 
where aa nbeuclea exiat in itio way of tnikirig ll. The iBUiure given 
Mr. Cooper W4I itale^ li produce a gl«>» luiialile fot optical pwpoecst 
Ihc excite rc»lriclioni being reniared, and (iting poMtaaed of toalcrlall 
rimy olhar facihiy for making il eqiially good, il ia expected Ibal a» 
uanuftctore of optical glaia will be perfected in thia ennnlry. 

The fdllnwing lecipci arc given by Mr. Cooper lor making good opUeel 
llinl gill* : — 

8*nd.w«ii«uhHl.diled.eDd*in«a .. Mitt. 

Oaiot or Irnd « 

Porttoe tafbooate of poiaib li 

Satipt<>« >t it'ft 

Culbl Uu>}s 

Tbe epeciBe gravity of tbia glaat ia 3'&6fl, and of ordinary ileiwity. 
heavier ^lasi la obtainad by alteibg the propartieni Ihua i — 
Swill Krlh. 

OcUaor Md S) 

PalllWd aMtflOaU of pMMb II 

HaUpttn S-tf 

CtiUd Vt 

The Bpecilic grstity of iMi glaaa la 3-6S8. In both caxa tbe eulld 
be of tbc laat kind of glaii. 

Deforc diipoiing of <lii> eomnmnicalion, tbe Seentlary waa toalrwrted 
wr^te to Mr. Cooper [o tend ipi^rritnena of oplleal glaaa made after 
recipn, or lo Rtmniunieate the naiiiee of o^tieiana who had used the 
and found il good. 

" Stoltmnt* rrffunllng Iht Amtrieon Savi-Gin, /tir tryaratiMf tit 
Jnm Iht Callim Fi&rt$i ond m Io Iht fraelicaUMf <if a/iiil^ins Sf> 
P<fU<r III Iht Roller-Gm i and Ihteri/ifmt aid Drmnnyt ^ « Wetfa*. 
RoUtr-Cm." lly BoaaaT Ochv.Ekj,, idinbutgh. 

After dcicrihcng Whilney'i Saw.()la, aad iialgning Ihe alteration of 
male aa Ihe raute of the failure to loliuduce it inlo Ihe EatI aad Wi 
Indiea, Mr, Durni in etplnoalinn of llie alrotc-QJcatioocd rrmdel, paialed 
Ihat the appllcatieo of eieau-power to tbii, tlio oi,ly kind of gin ad. . 
for the toltou nf lhoi<: rountijfti, wa> mainly wanting to reduce tbe priee of 
their prodoce lo <hat of ABinrin, and, by an imcreaiPd lupply, 1* pUca Ibe, 
cotton trade in aafct founduien, and more aecure agiiaat the pom' 
pciilian iif ilic llnileil Slaiet. 

In tiippott of lhi> hypoiheiia. Mr. Bum addured ihe peat biatoi 
roilon trade, and ibe lianilct of it frcrni ihe Eait Indiei to firtiain by 
cliauical Bcienpe and ikill.in the appUeaiiati of itcam. power lo Ibc apli 
wheel and pnwcr.Wni, which at Gial wea ilow, hot tore in ila prugrta*. 
Ike United SUtei, thi) nitchaoical ikdl U now carried lo u high a pili 
and by tbe invention of Ih* Saw.Qln they are in advance of u», a* 
limilar raatbine bia jet been ada|iteil to Ibe ooiton of any of ihe Bri 
cobtuca. 
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, DjkNiKt EiuEiVK, plumber ud gM^lillet, ClrrL Sti««l, Bctinburgfa. 

locMPDtivg i* Mitttnict«<l oi ■ prindple altofctlicr illA'Mcnl rrou 
iMr hitkarto imcalsl. [i loesiU'* Ibc prnoiit UratnaliT* ont^ m to 
tn»-wntk, while (he taji rrHmbiN a *ltg* coteb. '[I>e i^.ipflllng 
it <nvr, tmmng an OT<r*hM.vihMt. iilUd is an air-light cbm in lh# 
«f tiM camai*: ibe naur U lupplicd bjr « ifphon, Giril i^i the loco. 
bWMl<ttH>lnf into Ibe lioughof watrr allrr-in>rntioiici}. Mr. linliirtt 
1 UpcrUnantaU; thai the ajphon vill do itt noik, alihouftb moiing 
fa Ihe walcr at tbe rata of £0 nilM an hour, and ei«n al frcatcr 
The ifptioQ ii mipplkd with naicr froui a trough of catt>i>9a lup- 

«V«r ike ttilarij, and liaiing a bngitDdinal divifti^D in>ia cad lu vod 
t Ui« top. eaptble of bei n; b«alcd to prrieol' Die wtler from 'reeling 
Ur. (1 ■ lo Im lopfilieil with kicht In amwer \hr gradienii ol the 
r< TM 1neotaa(i*e npmt and ahoti tha Im-ki In irddlingr alnng tbe 
ad tbe i«n>)u> water Ii i^ndmivd lata a iiatrrx* iroujdi >>Rtw«rn the 
m wt mil, anil ia aliowcd id run •atte, vr uird fur pmiHiaci of Irrl- 



I 



BELL ROCK LIUHTHUt'SE. 



—X» anawet to joar ohli^nj eonimuiiiealian at to the time fnr ttcpiv- 
pen, I bff laava la tay Ibit inj r*[>lr to Sir John K«nnl«'i ttttixnrnt 
I rahJaM af th« Boll Ftnck Lifth(buu*«. will occupj a con^H«ftM<> 
■nd, aa I with to illiHlnie lh« tuhject l>> *ane diesiama or itraKingi, 
tn be In time far the neil aumber of yoni cacclkiit Jnamal. I hate 
riMB baanc, aad did not *ec Sir Ji>lin lUnnle'n itileincnt till iht rriurn. 
I Ihe faiQiir of Tour ii»«rting tbi« not« la ii<At iiuiul>ct? 

I Ktnain, Sir, 

Your moit obeJicBt tortinl, 

pJtfareA 14, U(9. Alan Smvaxaott. 



DEEP DRAINtNO. 

•tijKt of ilrniniritr cbtiii«<'tetl with agricaltiinil piirpoHea 
iwniinp an imporlnnt branch of iho diiiien nf the riiil 
n'r, whirl) iiiilucca iir U> five at Icnuth thi; fullim-in^ vdluHlile 

tm Uif Jvumal if Ihe Hoj/iiI AyrirUlartti Svcirf!/ »/ Euy- 
Ftrihtn *tf Dfvp Draining en orrfaJn Mrnng Clay S^AmiUy 
I fim Ranaria an Ike Tnjuriowi EfTtct <^ tinJciu;/ the Water too 
iMw lA* Boot* of Phi*U »» trry Pormu, Jtfnriu^, and Ptatg 
By M'i(.LLiM BnuUKK Wkbukb, 

I finil Uif> strKtcffl of rerj- dcpp draining (4 nnd £ feet) on 
t djir>BubaoU« i<i luuked upon by muir oT our in«mbtf» iia a 
k«wt4)^l>«r riFW, nni) one likdly to l«aiL to v«-y itdvanta- 
I rcsiilU, I think il <if itM|iurtnniN! tit rnll Dicir nltpntiun to 
■ bicli linv^ potne undi'r in^ awn iiotici: tit uliidi I have cal- 
I from others, and which will be IViuud etroa^l}' in onpuRitioi) 
lb view*. Urfure I ilo ui, howi^vcr, nu I find tbnt tw jmrt 1 
Uk«a iu dlKunioDA on thi* <(iiestii>n Iia* It'll t» um»i<>uu>t 
MdoBc rMpceliitg my o]iiniuiit on the Nubject uf drainiitft 
slljr. nml lu I not iinm^jiiciill)' «ci; iiivm.-II' i;Ihhki^I nmuti^ the 
lav dratuen." I winh to m-1 niVM-lf ritftit with t)iu ii|irii^iiltnriil 
C aiid tu hare it tti>itiiit'tly uiiderktoud that 1 nin uut » |i:irti- 
if cillirr fartion — am nut n dtW]). A Nhnll-ow. or a trirdliim 
ar; hut toiisider eath of tli« ■(•vHral pnictirt^H e*duiil>'*!y jkI- 
ed by vurious smloua experimcntiLli-ilfi uro|ipr to h^ a|ijilif>d 
lividuitl caw*. It would irrpnily dimjilify medical art, cuiild 
id ouc ntode n( cute Mli>|ited to ew-y cumliliiLioii iinil every 
le; tniC t)io<J4;h ve hear auch vaunted. I have no fhith in 
litlfc pnifiiiHiiitf Ml much, Pitr cicrp iirninin^ I am xtron^ly tui 
Mc un Miili mjured hy undur-wultr; anil on tii>onK>', and 
|ioro>i9 Miilti; hut am op)io<ietl to the practire of koJfik to n 
er<li-|ilb llinn 3 fi'pt upon the (wry strong flny-»u.h»iiilii. irln-ri" 
ijur; It not froni iindur-wnti*r, but fmni niiii. To ptide me 
"Oiini^ tliat judgment I Imvc had cxli'naivo oppnrlunitteii uf 
VBlton, wTiii-ji have led mv to tho strong oonviclion itint ihb 
ic< i^ nut advi»tblfl — finrt, brcniw (iiftt-r a time) the watirr 
lot ifnO it4 way to thp ilrainn itt nil; Heconillv, ItcuauMt if it 
W it" iH.'rt'i tint ion t* u<-unlly fu hIuw nn nut to trt'c the ):T<tuiid 
tBulMurt! will) aiiSicient ruiidinriqi to in?<ure l)i« full hen^fiL 
[riculliin] puqHJWt; and tliiidly. heLiiuiie even "■hen the per- 
un i* more npid nn rffrctivc drniNJiffe ciiiiitot be nixonipliHtioi 
tbc tlrnind plac«d at intcrikla ao widv oa to comperi-ale for 
»tn BXyeani of HinktuK llicm to the incrcuacil litiptli. Iu 
u»vti com* ooiicr my nvtico wbcre tltc cx|ivriin«itB 



linve been tried, I have seen tlint the liind hetirecn itecp ilrnin* at 
wide intrrvHiH wiia not in ui pi'rfect u utate for ciitlivatiun «» that 
Wtweea draioH of mure moderate ileplb placed nt leivt distances. 
The cooTl uf cutting an additional foot deep ia very oinsidcrublr ; 
in msoy cmch it would double the outlay upon di^ginK- I must 
oli»erve here that, even ainoriK thiuv iK>il3> wliirh we rliu« to|rether 
aa Htroni; clars, the condtttuu^ arintnic from locid positions anil 
their chrmii-al mmpnnentN me so various, that they cannot nil be 
phiced in one i^te^.-'ory il-i to the facility or resiitaiice they offer to 
tbe percolation of water. Aftaiii, in the ca*e of fine rich ftraa*- 
hmd on the ftllurinl, and therefore more pervious soils, I oondemo 
tlie practiM of aitikinn drains to depth* of 4 nnd <1 feei, an tender* 
injj ib« grouiul loo dry for the rootrt of umise* — find e^poaing 
thiiia to auRcr aercrrly in oeaaons of continued drought. Tbe 
Miine objection ia npplicahle, and perbap* in n ntill MroiiKCr de- 
gree, to mttci or p«M LuiiIb, excepting where they are thickly 
covered or mixml with eome heavier mntorinl, %ach aa clny or 
nuirl, that baa a t«udency tv rirtain the moiiiturc. The system of 
dratiiing deeply in all tbtM iitataiicoii liiw not the novelty claimed 
for it by its modern ndvaeat<«, but ha« b«en tried years Kincc in 
Buuiy porta of England nnd abandoiied bvr.tuKc it waa foaiid Ng- 
aally to fail. 

Since ElkiftgtOD. indeed, lirfet dr«w attention to tiio full im- 
portance of draining, ii vaat nnmbcr of expcriincnt* have l)«eo 
tried upon all th« gevio«ncal foriuatiooa of lliia L«lnniL; and could 
ue but have befnrtf ua a fuir *tatemeut of the entire r«Miltk, w« 
iihould be funuibed^ I believe, with suHRcient djila for our future 
(guidance. 

Almost evary system that bus io Itim been introdneed baa bwin 
nttend«l ill some rjweo with ■mccos, and Uoia hoB foLind advo- 
e-ate^, and bad a fictitious importunee for a time attached to it: 
each one haK, on the other bMid, in some eaueii failed j nor i« it 
reamiuible to espeet lik« rcAilta whero conditionn are totally dif- 
ferent. 

Tbe prevailing rii<t»m until lately wni. no douUt, to put ia 
drains mucli too shallow. I nm perfectly niritre of the impurtanco 
of uermitling tbe water to liltrate through a xutEriont depth of 
Kuii, (ob>»ve its valuable properties b^ind; i know that, itnder 
the old >y)item, uballoiv ilrnming in nome CAsea did harm by carry- 
ing away too rnpidly Ihe sujuhle partu of the manure. But wbllat 
it is well to ai-oid the errord of our predeceiaom It is adviaiibto to 
eicrciiin eantion Icat wb fall into nnstakes of an <i|)poKite kind. 
A kyttem uf drainage nan only be te«ted by itn resolta In quantity 
and <|iialily of Drodiitw, and its permanent efficiency only hy 111* 
ob«ervntion of Uiiwe nMiiltx llimngli a anioc of yearn; far in aoroe 
cases deep draining baa appeared to answer, tn the first and aecoud 
years after laying down the tiles, but hn* «ubKe<juetilly proved 
wholly inefiiiuenl. The drains upon ipxnmiiiation hure hevn dia- 
eovcred to be uniin|>eded, but the water ban oe«aed to 6od lt« way 
down to them. 

We have iinirtrely hail time yet aincp the re-tnlrwluction of 
deep drnlniug upon those aoUa to wbtch my objectiom apply, to 
bo able to dctermini.' the permanent value even of experimeuts 
wbieli are apjiirontlv attended with NucceM. Cuncluiiomi are 
drawn much tun hastily; ami iu thix, as io other iiuittera^ peiwtui 
of sanguine minds gcncraliae upon very incoticluaire ant*. If 
u'liier irt found In run fnim pipen laid t or i feet deep thc triiimpb 
of deep dnuiiiuir is coni-lden-d compleie; the true teat, however, 
is not in the water thrown olT. hot In the condition in vAiiA tJte 
™y w kjl for nijrintllumt inirinuejt. The real object in draining 
Hbould lie III put the land in aiich u condition that nU the rain 
H'hicli fallx should do tfoud, or ut leatt dii no hano: and thia iirat 
reiitii.iito hdd prlitiariiy in view the problem next in iniporUincc 
is to effect tbia witli l)ie iticeat adjuBtmeiit uf preaent and future 
economy. 

Error in new aystcma is quickly propagated. Tbe person who 
liAs reduced theory to practice with real or in>a{;i[iHry sucix-w, ti 
pniud uf his sagttcity nnd ready to proclaim it: hv, on llic ron^ 
trary, who bus failed, is by no lueanx anxioiin to cull the iittentMin 
of the world to bin mistakes. In our medical juurnali moy Iw 
■et-n weekly iiC'Couitts of remarkable curct junt conipk'ted: the 
D) embers ot the tlieriipvutic urt ilo not bring fomard witli c«)ual 
engernesii their ciuvH uf reniarkiible homicide, i'erhups, there- 
fore, while 90 tanny Biic4^-Mf il cuperimeuls in deep draiaaice are 
being presned upon the public with enthuMasni, I shall not be 
doing ill •ervire in turning to the other viite of the account, aiid 
HboHitiK that *' prolit and inxt" in tbe draininre- ledger shi^uld have 
entries »« well in the debtor mm rrditor >iiile. 1 have for some 
time devoted much attention to the nulijccl, iritb a mind open to 
Conviction and an nnsioun desire to arrive «t trittb. I have 
viatted and cuuduvted draining aiierutiuiis wn almost every geo- 
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logical formation of thig country; I have nlso been in communi- 
cation with many of the first agriculturitits, who have been drain- 
ing for yeara soils of every description, both deep and ahallow. 
On my own farm (of abont 200 acres) I have tried various ex- 
periments. In one field I took e(]ual quantities of land to teat 
the deep againtit the sbftUow plan; the soil, a Btrong brick earth. 
On part 1 sunk the drains 4 to A feet deep, and placed ttiem at 
intervals of 40 feet; upon the other portion the drains were 
21 feet apart, and only 2 feet deep. This depth of S feet is less than 
I should have adopted for the regular drainage of the field, liut I 
wished to try extremes against each other. On the deep dmiriH I 
returned tlie clay, as tlie advoeatea for the deep system state that 
all water enters from below, Tliese operations were effected hist 
year and during the past winter. The water has been constantly 
standing between t)ie deep drainit, aa it is iit this time, 89th April; 
whilst the shallow-drained portion has been in n cuniparativelv 
dry and healthy state. To this experiment, indeed, 1 can attach 
no great importance, a.s it has been made only lately, and the 
results may in some measure be different in another year; yet 
upon other portions of my land I have drains not exceeding 
30 inches, which have acted perfectly for years. In another field 
I put some deep drains, and returned the clay nn the tiles, and 
found in the spring, when 1 wanted to roll the wheat with 
CrosakillV clod-crusber, that on tliut portion of tlie field the land 
was nut nearly so dry, and the soil stuck to the roller. I may 
mention here that a railway cutting through my farm IB feet 
deep, drains no more land on each side of it than a drain 3 feet 
deep. 

A neighbour of mine, the Rev, E, Tunson, of Woodlands, had 
several aeep drains jiut on liis farm many years ago. These drains 
continued open, but ceased to act, and the land altnve them he- 
came so wet that it had to be re-drained. The same may be seen 
on the estate of II, Holloway, Es<i., at Marcbwood; and also the 
Park at Norris Castle, Isle of U ight, where, though thousands 
have been expended in deep drains for xprincs, the soil being re- 
tentive, surface-draining is more wanted, T/iix would not have 
been the case had the suil been of a porous niiture: it arose from 
the fact that the water could not percolate through the clay-bed 
to the required depth. I found numerous other deep drains quite 
unobstructed, yet the land about them so wet that we did not 
know it had been drained; for instance, at Thornhill, near South- 
ampton. And 1 remember Lord Porlman telling me of a similar 
instance on an estate of his near Blandford, 

I wish to point to cases of the failure of deep drains, under 
those circumstances in wliich I hnve expressed myi^lf opposed to 
their use, in many parts of England, and on various geological 
formations; and I may as well, therefore, arrange them in some- 
thing of geographical order. From llampxhire, then, we will 
turn eastward and pass into Kent, We have heard much on the 
deep-draining on tne weald-clay; — like most other clays it varies 
greatly in its nature; in some places it is of a very tenacious 
character on the surface, but as you dig into it, instead of becom- 
ing stronger it becomes milder. In this case your drain may have 
a freer flow of water at 4 feet than at 3 or 3 ; because the water 
having, by howei'er slow a process, jiercolated through the super- 
incumbent mass, does not meet with a more retentive bed of clay 
at 2 or 3 feet, as on other soils; but in uther parts of the weald 
the arran^ment will be found which is common with the clays of 
the London llasiu — the oolite and lias. The section of the ground 
will then present soils in the following order: — 

Sur/aft. 

The |i|uu[;lii^cl eoil. 



A lull pHriHkiiifc or the cliarucier of the soperiocnmbent culiivatrd 
eurili and of the stroiiK clay bfiieaih, aud which will admit of percolation. 

A bed of truariiius clay, nul full of water, but ■.Imoat imp^rtiuui, being 
the cause of the wetneitH uf the land, ruiu-waler nul going into it. 

In tliis case the water will be found just above tho tenacious 
clay, and it is a great error in draining to go deeper into this 
than to bury your tile or pipe with safety, unless this mass of 
retentive clay is within a foot or two of the surface; tlien place 
your drain 30 inches or 3 feet, filling that portion in the retentive 
clay with some porous material, such as a grass sod or soil, for 
the purpose of at any future time deepening your soil by subsoil 
plouffbing, trenching, &c. In proof that deep draining will not 
in all cases answer upon the weald clay, 1 quote the following 
letter:— 

Slafilehurti, Janmry 30, 1847. 

Deab Sin,— In rrply to yoor faronr of the 23th iniit,, I tieg to say that 
Ihe laud in my occupation is lor the moat part very stiff, wet, and flat, 



coDMqueulIy snt^ecled freqaeotly lo serioDi Injarj fton wrt miHi^ii 
obviate which 1 have been draining about SOO acre* on lbs fam apn 
trbich I reside, besides imall quantities of othar farms, peilMpc a]la|ti« 
rather nore than 300 acres, nearly the whole of whieb hM faees diMM 
the cla; loili of the Wenld of Kent, I commebced by going t} UkU ittf, 
and found it answer my expectations folly. Subseqaeot to thia an o|»ki 
beRiD to be entertained that deeper drains would Im tnoch bm« hci^ 
ficisl for our clays; many advocated It and adopted it, toma of wbU ii 
said lo have been successful, although I roust confeM I bare never mjaM 
bPCD an eye-wiincM lo a single caie in which dttp iramimg baa been n» 
cessful upon tre^ »tiff elay*. Although my emplujment aa a landstat 
and valuer gives me the grealea tpouible opportunit j for obaervattoa, Iks 
geneial prevalence of the opinion induced me to go a little deeper tkat 
before, and in one field of between 6 and T acres, at tho earnest reqil 
of my d PC p-d raining friends, I put in the drains near 4 feet deep mt 
» fret apart fonr yeara ago (Ibis was in 1643): io eoBsequeDca of Iks 
stiffneBi of the loil, being nearly all strong clay, it proved an entire hilon; 
and 1 have this winter drained it anain about 30 inches deep, and am fal^ 
persuaded that depth in land like mine Ji mncb (he beat, being wet 6m 
the rain that falls upon it, and not subject to springs. 1 have no dealt 
the water would after a time pass down lo the deeper drain ; but it wmU 
do great injury before doing so, I sbuuld recommend deep drmiDi «pes 
porous suits and land subject to springs, but on those foils on whieb Iboi 
are no springs, which are wet from rain that falls on tbem only, and m 
not porous, it is next to madness, lo m; opinion, to drain them deep~Mj 
4 or 5 feet, as some contend for. Yours, &c., Wiluaii Babhi. 
W, B. Webster, Esq., &c., Uo. 

Turning northward, we will pause at Norfolk to record tie 
opinion, upon the subject of draining deep upon strong claj^ of 
one of the best farmers in that county, Charles Etheredge, Etq^ 
of Sturston, Ilarleston. lie writes thus; — 

You know all ruuuH my htagy land here I have ditchca from SjK 
G feet dtcp, and such diiches are gt-neral throughoat the same laad is 
Norfolk and Suffolk, on farms well cultivated, and they are generally kt|t 
clfan with a free acceis for the water. Still we find It necessary WM 
our drains are parallel lu these diiches, to make them not exceeedii| 
22| feet apart from them. I do not mesu tu say that if drains St to 4 fM 
deep were put 40 feet apart on these soils, the centre between the m 
would not be improved by lliem, 1 think it would, but certainly in I 
much less degree than if Ihe; were 2S feet apart and BO inches deep; tat 
there would be another great objection on clay interspersed with fliol tat 
chalk boulders in the di)!ging. 1 find that after S| feet of soil has beta 
removed, the next 14 to 16 inches have cost Od, to Bd. per rod of S| jardL 
It is not at all uncommon to fee a clay-pll stand with water, wiihio t fr(t 
of the surface, wilhlo from 3 to yards of a 4 feet ditch : where I bin 
been draining 4 feet deep, the subsoil is Interspersed with sand pocked, 
and a much greater width between the drains may be allowed ; bnt ibsn 
can be no rule. Finslly, my great object in draining is not only tads 
it efTeclually, but rapidly. You must lu no initsnce be satisfied to han 
your soil saturaied with water till your sluggish draioi draw it off; It 
must gi> off as quickly as it (alls, or your draiaage will be neither eb» 
tuat nor permanent. Yours, frc, C. ETHUBDDt. 

W, B. Webaier, Esq., Sec, &c, 

Mr. Nesbitt (the well-known agricultural chemist), in the dii- 
CHSsion which took place at the London Farmer Club on tlis 
9th of IVtarch, in the present year, in stating his opinion that upon 
some soils deep-drainage was most effective, whilst upon others a 
shallower drainage ought to be adopted, referred to Mr. Thomp- 
son in this county (I think he said), as having tried deep draining 
on his farm, an<l having been compelled, after a fair trial, ta 
abandon it, nut finding it successful on that soiL To quote in- 
stances of the success uf an opposite system is no proof that de^ 
draining might not likewise produce advantages; yet where ex- 
perience has proved the value of the one, it is hardly wiae ta 
engage in large operations on an experimental plan that can 
hurdly produce fairer results, and may be attended with disap- 
pointment and waste of expenditure. It has been by dnuning 
at depths of 30 and 36 inches, and at distances of IS to 24 feet, 
that the fnrms of Mr, Harvey, Mr. tiidney, and many others on 
the clay lands round Harlcston, in the south-eastern part of thi* 
county, have been brouglit into their present admirable condition. 
In Lincolnshire 1 have gone over thousands of acres of the fens; 
and I found the fact testified to by most of the best farmers, that 
if the water in the ditches or dikes is taken off to a level beknr 
3 feet, the grass-land in dry summers is decidedly injured. The 
following letter from a farmer of this county will stiuw that deep 
draining is nut so nuvel a practice uj some uf its modern advocatei 
assert: — 

Svanton, near FoIUngham, Feintary 17, IS4T. 

Sir — I will answer your postscript first My opinion is decjdrdl] 
against deep draining on strong clay land. The parish where 1 reside ii 
composed of part field and part feu ; a great portion of the field land it 
strung clay. Several year* ago when we first commenced draining with 
tiles, they were put iu deep, 3 feet 6 Inches, and (he land* being wida 
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h rMiCBi wen ftrown down m » to mkbe lb« flDrfacr IcTel ; aftT 
Iwc &a land becane so mIM, that Burface water could ool nrl 

lb« dfaina, and it Kmained do ihe land in a ■laftQaot ilkie, lo llie 

l^Jo)7 of the prtfiDft crop, and the laud had lo be top-gripped 
lOM naaaar ai tt ft had not beea uaderdraioed, or nearly so. Vr't 
«r altered oar plan, and now rarely draio deeper tliao 18 lo 
• i Iha tlira we inTariably cover wilb a tmal] puriion of aiubble, 
I with the soil dog out, but never ram the carlh on Ihe draiaa. 

•n iBclioatioa lo drain deep in pormt* toiit, where the fall will 
Youn, &c,, W. MooBE. 

Wcbater, Eaq., &e., he. 

DTksbire the ffrester portion of the anil being the new red 
ne ifl naturaUy rather porous, and of u character fitted for 
unafre; and on the coal measures near Rotherham there 
tees found much underwnter, which, nH it penerally conies 
higher level, and constantly furcin^ its way to the surface, 
I to be removed, or seriouxly dHtna^es the crops. Very 
t, however, are the coal formations of Durham and Nortli- 
md. I rememher ^mg for eight miles underground (in a 
), in the neighbourhood of Newcastle -un-Tyne, where Ihe 
>Te wsB of a strong nature, such as to require draining 
t 30 inches deep, yet where but little of the surface water 
ted to the mine; yet the percolation of natcr is often a 
)f the greatest annoyance in mines of great depth, wltere 
lerposed strata connst of mild claya and porous rockn. 
lowing 19 a letter of the well-known Mr. Stephenson, of 
ley, near Newcastle-on-Tyne: — 

Tkroeitty Ihuie, March I, 1S47. 

Sia— I received jour teller. Not having aofficieat eiperienre, I 
Bawer it respecling 40 feet apart. I should doubt Ihe reiult briTig 
Dry. Id IMS, I drained a field of 30 acre*, 10 jaidt apart and 
«p, ttroDg clay, which han given me every ssllBfaction. 1 bud a 

crop of wheal upon it 1a*t year, and Ihe whote lield appears per- 
j and fit for every porpoar. . 

I drained DO acres since Ociuber, 30 Teet ipart, 10 inches deep, 

K-fteth) satisfied it is the bevt distance and alto d> ptb for s'rting 
B eflecis are ailonUhiDg, Yuurs, &c., W, bTEPHGNsoK. 

. Tebster, Esq., &c., &c. 

I «ich opportunities as I have had of examining the soils 
land, I Dave fonnd reason to believe in that part of the 
he clays are generally of a lees retentive nature tliiin what 
imon in the south; and evidence of thiH is seen in the fact 
e tread of the horses in ploughing double is not, as on 
f our English clays, injurious to the land. This milder 
□g- character of the aluminous soils of North Britain may 
rom M large a portion of the land lying upon tiie primitive 
he materials Bup}ilied from the disintegration of which are 
t very cohesive Kind, in comparison to Home others. It is 
oevertbelesf), in the Encvclupedin of Agriculture, "that" 
:Iand) "it was formerly t^e practice to go 4 feet deep, but 
s now found that a shallower depth and closer druiiis do 
:ore good. 

t aaid the late S. D. Sterling, of Olenbervie, near Falkirk? 
ter trying all kinds of draining for years most extensively, 
onie in 18+6, and says — "I do not believe on such land 
ong clays) "that any increased depth will compensate fur 
T distance between tlie drains." 

Exlraclt fnm a Mttimg gf the Highland Sociefj/. 
ixoo, of SaogliloD Mains, at a discussion held at the Mutetim of 
ihtod Agricnitund Society, Edinbnrith.on Wednesday the ISth of 

848, qnite agrees with me on the impoBSibilily of Siing oo aoy 
distance for drains, and although he knew the importance of deep 
OD some soils, yet be mentinQs its railure on others, and aey* — 
:oing S fret Ihe soil changed lo gravel and sand, much water was 
td deep draining answered perfectly at wide intervals ; yet in Ihe 
inty an esperiment of the same kind was tried with die opposite 
le nibtoit btinff a very retentive elay ; here one-half a field was 
It the depth of 4 feet, and 3C feet apart, aod the other half at the 

t\ feel, and 18 feet apart, aod Ihe result wis most decidedly id 
' the shallow drains, with aa interval of 18 feel betweeo them ; 
' porlioD of the Seid appears only lo be half drained." Where in- 
n qnoted of deep drain* io clay at wide interrals t>ring successful, 
reaiembcr they are only of recent date. I have never been able to 
igle instaace of a field drained 4 feet deep and 4n feet apart, that 
I done for ten years, euccesaful on the slroog clay subsoils. 
says Mr. Scott, of Craiglock f— '* We are told that on all soils, 

mnlrland, till, stiff clay or dry clay, s>iDd, gravel, or mo», a 
I depth of 4 feel is stipulated for, and a niioimum distance of 
tpart." Upon hard impervious clays I have not been able to 
Ij dry the land wilb drains al S6 or even 30 feet apart. I have 

attempt made with drains 4 feet deep, SO, Si, and 30 feet apart ; 
( ibue case* the nautt was uosaliifactury. In all these instances 



a great qnantity of water waa carried off by the draini, and Ihe land waa 
much benefitted ; bat stiil ihe soil was nut brought into that slate in whicb 
the greatest fertility could be called into operation. 

What nays Mr. Tionie, of SwanstuoF — " Where the subsoil is uniformly 
retentive I make oiy drains 18 frei aparl and S feet deep, and were I to 
drain the same ground over again I suould follow the same coarse." 

Smith of Deanston also iostances Iwu hit urea, one on Ihe properly of 
Sir Ralph AostTuiber in Fifrshire, and another on an estate at Cultaras, 
made three years ago, in LaDarkahire : and also says — " I have never seen 
an inslance of thorough draining by deep and distant draius, whilst all 
over the country you may see land perfectly dried with drains 10 inches 
deep and 18 to SO feet apart." Also an experiment bad been made by 
Mr. Hope, of Teulia Uarnea, in East Lothian, which went to show that 
belter crops had been laiaed over tlie shallower than deep drains. At Ibe 
same time Lord William Douglas staled that the Lurnips on the shallow 
drained land at Balcaskie weighed about one-third heavier than ua the 
other. 

I am quite aware that at this meeting instances were brought 
forward uf deep drains being successful, but 1 am now showing 
the fuilure of auch drains on retentive clay-Hubsoils, and not going 
into the c)uei«tiuii why they have succeeded on certain spots. This 
I shall be happy to do at some future time. 

Returning southward by a wei>tern route we will let the moss 
lands of Lancashire detain us for awhile. What I stated as the 
opinion drawn from observation among the best farmers of the 
Lincolnshire fens, is as true of thoi>e who cultivate the peaty soils 
of this county. Thus respecting Rawcliff, the property of Mr. 
Wiliion Kfrance, near Garstang, where upon 1,000 acres of what 
a few years ago was a bog is now a mnst thriving tenantry, Mr. 
Kfranco told me as one of the most familiarly known facts, that 
deep draining upon that soil is extremely injurious — the land, a^ 
muss land, is actually ruined by it. If the soil, indeed, be altered 
in its texture by the application of clay or marl, it will then bear 
deeper drainage; but even in that case drains beyond 3 feet are 
nut found advantageous. Testimony to this effect is borne by 
William Alton in his valuable treatise on the Cultivation of ^loss. 
"Whenever a moss," he says, "is cither by nature or art rendered 
drier than such furrows or shallow drains would make it, instead 
of heing benefitted, it is thereby greatlv injured. I'ruut' of this 
may be seen at every plough moss." And again, "At Paisley, 
where a number of deep furrows had been cut, they were found to 
be hurtful — they were tilled \xy." And in another place: "All the 
muKs improvers 1 have met with have owned to me tliat they hail 
injured their mosses by making them loo dry; but none ever could 
say to me that they found any want uf drains where iiu water 
stood or stagnated on the surface." 

The late William Koscoe, of Liverpool, stated in a letter 
written tu Mr. Aiton, in 1807, that, having undertaken the im- 
provement of a large portion of that moss, he began by cutting 
drains 5 feet deep, but afterwards changed hia idan to drainn 
about 1 ftKit only, which he said answered as effectually as the 
larger drains. His letter concluded thus: "My workmen even 
insist upon it that the shallow drains carry off more water; but 
this may appear so from the water being confined. In sudden 
rains they carry off a great quantity, so that the mosa is sooner 
freed from surplus water than any other bind, and is now itassable 
in any direction, although it was lately not only difficult, but dan- 
gerous to go upon it." Mr. Aiton, as the reiiult of his extensive 
experience, finishes his remarks by saving, "Ail future draining 
(on moss land} beyond a moderate depth ought to be guarded 
against as the sin of witchcraft." But tu leave the moss land and 
return to the strong days, a proof of the obstinacy with which 
they will retain wet neai the surface, without such condition at » 
greater depth in the earth as to prevent the escape of the water, 
could it percolate through the clay, may be seen on the estate <it' 
Sir O, Mordaunt, near V\'arwick, There draining is retiuiretl, 
although the subsoil, at a depth of little mure than 4 feet, is a dry 
sandstone. 



boll, IS lmiiei>. 
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This is also the case in many other parts of Kngland — the clay 
resting on dry chalk, sand, and stone. Xow if water will freely 
percolate through 1 feet of stiff cliiy to reach a line of pipeH 
30 and 40 feet apart, how is it that it will not reach an absorbent 
material that spreads eager for more, like a thirsty sponge, be- 
neath the whole of its lower surface? Simply because the clay is 
not overcharged with water, and does not transmit it. 

In Worcestershire deep draining baa been tried upon the strong 



I3« 



THE CIVIL ENGINEER AND ARCIIITEcrs JOUBKAL 



I* 




fl>iy« <if tlie liliie Un* with ill Hui'^esM many yearx itgn, mi Mr, 
Unylv4. of l*r<>s]>e<t llmtM-, n«iir Kveshaai. In lltat nmritj, kan liwl 
t" rr-dniiri Iu»l on nccoiint of the iovfficMncy of deep droiiu. 
TUe foUiiwUiK i( bin U-ter; — 

Prwpr«t Ifomt. mw JThkiAiMi. ff'owttfriAirr. Jmuaiy 13. 1B(7. 
D««K Sm^l ba*» draiOMl on* flt4<l o««r •)(«■•, ixiting lo iU t>rii)j{ Ion 
(iMip. Th* draiM ar« fruM t to 4 FfH ; thv Jand l>«lit( ilronc tllff cla^ 
rp»ilrfw] thviii utrWt Itar ■■rfac miIt; Uio nrw drain* I ban put In 
»al 2 'err, and filled Ihnii with hiokca tlunc* w bursl claj. A< Ui aij 
tdi or piTPiu toil, I prrfcr dnioinf d(op> Ywitn,i(Gi 
'W. U. Urti»iw. E»<i., ic, &<. G. Batlm. 

I liBve aeeD aimilsr imttanrK* of Tuilura ici atk«>r Mlatn ia U>B 
Mine roantf. in the valo of EvHjiani. 

t shall ad<l n letter from Mr. lUndall, li):owiM of thkt Q»igh- 
Iwinrhood (aJllHMif(h it refer* t<t no c*i>« of th« failure of tlttff 
drains), M It is fvundod «|Min cx|>cri«ncc. 

Chatamrf.mMr StMkam. JMnwy 10, 1847. 

VtAK Sir — I can give you nty oplnloa of draibiaf claya W larfai^A 
water in a ittj Uvi MunU: li i* ilial I waiild noi |>ul In pipi-s ai a 
rrratrr d«ittli Ihan a f»i, di>[ ksiihanlt rm. Tliiibllii rEiuii of tomg 
tlprrirace. I falK (uuiiilor Tti {ml aulkkni. Yuura, Ate. 

W. U. Wcfaalw, iitq.. 6ic, kr. C. Uamdall. 

Nov if ihe advantage of Ae»p over shallow drajnliifr U ui At- 
ridcil ill aJt rn>w«, b<m U it that tltooo wbu hnve triced 3 fi>et do nut 
ultuj^llivr aliandoB 9t lujd 3D iucb drtiinn? 'I'hu adx-onit«it fur 
de«ji draining a|K>n thasc strung cluya upuD which imch ii HyHlcin 
hiM not l>«(<ii in ate, Hny that it only rp)|uire§ tlmt we ^Itould try 
tha exBcrinient In order to Im camvitici<d uf its «up«iriorily: whrre 
don Ine proof of suppriurily cumnieiii'e^ If 4 fe«t Ik ubviuusly 
viip«rinr to S fMt, nijcltl we not expect that 3 fe«t would he in nii 
luervaHing ratio auperiar to 2 fiti:t? HV fiiiil ■■iiicrii-ncval (lriiiiior« 
continuing upoD •trong clay* li> vary t)iL-ir di'ptli. lieiiijC fruided 
tlifrvin by otlier local coiuideratiuns: but if 3 fpet draining in to 
explode 3 feet drainlntc, the latter <mu;ht, lon^; ere tliiw, lu have 
put an end to draining at kIlU Ipa* deptJia. 

I am able tn qnnte a ■tatenicnt from a geDtleman in ths iMigh- 
bouriitff ciiutiiy of Here furdoh ire, vrhuM* experience liai led him to 
abaadun the practii'c of laying deep diaiiti In atiff elayn in favour 
at ihtue «r miire moilrrate depth. TIil- pnctlcal buaia od which 
llii opinion !■ fuutided n'lre* it importittin.'. 

'Titrinfla», ntar {.rdturif, JIfnffynliMrt, ivmuvry 29, 1847. 

With rcfcrooM in ]<iyr rcquc*! at (u iti> upiniuu uf tbc diiep druiiiinic oo 

nor Uiff Willi, I tirK lo MJ, lliol 1 Kav« hud inucti pracllol H t |ia rif ij ta in 
itntning tuch X&nAt, Jormrrlf al G f>^l il«vp, ivrj ramlj liu« than 4; 
hul lillrfif V) and S fi'vC. I an Jiilly eaneinrrJ Ihiit la d»nM clay land* 
aiMo 3» iiicli(T> ia fully ■« <lmr|i at IC l» |iiullIaU« li> dnna, and lliat a 
dtniii ■<■ Krralcr depth mil not hiiiuit Ibr iiurpuac inlcndtd. M bMc 
>prlO|;( cti*l (be case is of courav didVrcDL I bftfa draiotd nilh the beat 
|H»(lbliF rlTrcl laad at SO iocbr* dt«p, wbrro 1 bad pioti«u«l]r drAiiinJ at 
ft Ami mib oaly a iianial tttrot. Youn, be, O. A. MuoM. 

» . B. V'vtMltr, Eiq., &c., ice, 

I think the fnita I have Umucht rorirnri) nre suflli-ieiit In aliaw 
that deep druinuu; will not prove siiccessrul idike upon nil snils 
und undiT all miiilitiunii. Arguinrntn mid opinions untiui'piirted 
by lipecilii: fuctn nre of little c(Hnpiirutiv<; vidue; vet abeii it It 
ahown that what is called the new ayatMU of drMantfu la not nen-, 
but hna Ik-cii tried Irnig a^ great tm|K>rtaaoe must DC Klluwed to 
nttach toitaalNiudiinnieiil a.t evtdeiire uf its ineiffirjiry. Elkiiig- 
ton tcvtifioa to the fiict uf dei^p driiinn having been tried ae a 
Mcam of mu»vi(iK surfACc-wuter from atroog ciny miU in ur 
t<er<>re hi^ time. So one omld be mure tiii ailivvatv forKomg 
deep fur spring*; hut, with reference Iv tr>'ing the siiiiie plan for 
draining; tlty, he »ay» {»«e hi" wwk, by Johpvon, p. 137). "In 
M>il9 tbnt nre no teiiut^iuuti an tu rotJiiii wiiler ou the eurfture, Ibio 
method of droining (deep) biM been tried, niid fuiind entirelv tu 
fail." Indeed, Ihrouffhoiit, thia work, anil all othtrn puhliiheJ up 
to IHkt, r»iid(>mn i{'>iiif! de<>]> itt slmiiK cliiy^cubHuiU. 

I hiive myself insprctt^ nintiy of lite worka executed bv Elking- 
toii. niid ttaken iip diain- put in' by him eighty y««ni a^u (lie begiui 
in I 'lit); and my ohuer vat ions,' whinJier upon the state of tb« 
land* dr.vined by him where iii> itub««tpient Kyaleoi hud tmiw tried, 
ur on the condition of the dmins, went quite to eunnrm lii> view. 

I will <]iily further quote from old iMr. 1'ettbet, who mnde th<< 
Dake of Fortladd'si wnlvr'im'aduvta (no one will (juMlion hu iia. 
gaeity nnd experience); ami i* the result of bii experience to 
ahoN tliat the deeper tli« drains thu more efficient their aetiuii? 
-Not 

ttMufirU, f/ollmsham, Jommey 2S, 1BI7. 

pKAB Bib — ^le nndcrdralninf 1 liai« direclril upun aiiuiiii iluy lnud I 
kato iMas Ml vajiaua Wa)aj btil (he IttI ti^jf I kuic aitvi'icil ulufat 



Ihn draiai 14 feci apnrt and 9 r«et d«ep. Sane dan ""I ^'■<* »*•' 
!U fiH-t npan, and 'i la i ft-ct dtcp ; I batf teea « fMil d«al ul ptoA ikaaj 
b; euitikg dorp draina for spnutca tt and IB feel deep, aad Ibare » 
uad lifrt that can out be inaile dry uoltas the apruiga at« reaMtvad. 

Youn. &c. T. Tisu-kI 

1 will not ocopj more space in quoting the oplnlana of per 
who. havli^ bad auAleiecit uupurtcimtii-^ of witnealing tb'- ef(<ii 
of various deptha of ilrainjige,liave furmed iinr«TOurabIecaii' 
re«i>ecting the um uf deep draiiia on alronc clay land ■ 
interraU; though those of old Peanun, the apring-dr' 
Vmmx (see bia evidence before the Houiie of Lords}; of ^ 
UoanatoD. who first forced upon the public the import, 
thorough draining, Hnd did Khow what ro>iId be duiir n. 
land nt moderate deptht and diatwic*-*; and of othem iut vtn.rt 
miv-theoe are Acrtouuble tn the pnbUc ia other fiimis. WLil I 
have aaid may, pcrliupN, be sufBcicnt t<i excite ettealtun, and ttt 
people on their guard agnlnst plantnn;; lat« the expciiae of a 
ayntom of drainage which lias failed in ninny Inf Bcw, uud laisht 
tliererore cause dlMppoliituent in many more. 

U'lLMAli BvLUWK WKuvm. 

Hnunadovn, near StvUamplMy April '29, IBtlj. 
mud M, CAoWiijr CrMti, Lvndon, 



VOLTAIC IGNITION. 

At th« Roftl lanitntioo, ftb. 16, Mr. Gaon dcKvered a lecture "<k 
y^tie fpunna." — M'- Grave iniioduKd bit «RbJMt liyauetlluf IbalM 
only philusopbicat Idea of hitat waa that wLich i«gard* U aa a npaliUl 
pciwcr— that, wilb llir alii^le rxrcpilon of wain and Mhcf bodies wlwdk^ 
autdPil 1 (--rritaltjiic fotai when ibont to UetK (• condiiioti whkb Mr.Onst 
ait'iibrd to a p'llar itale wblcli tbcM lubilaucc* tb«n took), all laltl««> 
panded bv bMl. Mr. Groie h*re rrftrred Itt the exparimcnU of Freiact ud 
Saigj on di*M in vacuo, and tbe ttill more reoeot rsMsrebM of Pi^L Bain 
IV>««U on Newton's rings, a« allowing ttia repuhivc effect of beat, aii 
bf titiijof light. Tbti ei|wntion oi iniitar, lo Muted, can be coi 
cated to BcigliUuuriiig budles. In thi rasa of htat ptodnced by li 
ohamlcsl iction, llie eirect wat ucnbed lo tbe physical force of a ipean d 
Biolecular frinion on the paiticlct act«d on. Tbis cbeinical force is capsHt 
of transter by ibc rolisic liittcry, and tbe calucidc force luoies witb it. It 
wit proved by an tipciiutnt on a ccinpound wire of silver aad platiaaai 
(hat in proporiiou lo iho iuerpftM o( candoctiiig pawer, ifMiiAO was Jiai- 
nitlied. \U. Ciot« bers leferttd to rccint rucarchM of h» own t« p*o« 
that this ealoriltc leliun wdt alTi^cied by rilernil csMas. The sane eniMM 
wu sen tbrougb tmi cmli uf niie plaiiuuin xire, one ot vhieb m tm- 
raundvd by an •liiintplicii; of air, Ibe ulbcr tiv an ainospliere of bydram 
•tbrn il wai (uunit that the nire in air becanic wbit«-bal, wImIc thai la^ 
drogrn tin nil bcalcd. Thit phenoueaon Mr. Grove aacribed eilbarieM 
■Dobility of lb« paittrlo of Ilia liydrogea, or la Iba Ttbratioat inovina aw|} 
frou (be vtbraling •uifDCf, or lo Iho slatt of Ibr surTao* tUt\t, bjingm 
b#ing, aa lo radiaiing pr.wcr, to air what tbe colour black it lo wtnte. nu 
this cooling tffMl dor* not depend on rarefacliun, it proitil by tbc inMMt 
heal and light piodiitvd liy tbe current in ricuii. Mr. UrutE iIifd prooeedd 
to tbaw liow Ibe cbDmlcBl force m the Imlicty acted on mitu-t of niattn 
interposed In Ilie circuit, lie cihittirril, drit, the sitcsciioo of gold-ttrf 
torniknaU. sad then uplaiucd how liquid uattei ilailarlj attracted each 
otlisr, and nitliced a (eaiBrka)>le eipvrinieni lalaly paifarised by hiai vAh 
M. Cstiivl't luge baltery of 500 c<llii (Grove's battery) i of tike two ptaU. 
nu<n polea, th« [Kiwlive wai placed under water, the negative bold over il, 
wh^n a conE of flime luurd from Ibe lurface of the waler towarda the M|e- 
tiin pale, an tbe eilriuiiy of wblcb a small globule ««* formed, wbloh ni 
olT at man na the currciii wu svtpenitcd. Tbeac facts may icrvc to eipliit 
mure clcmly Itic pliciioinuiia <if l.liu luliaii; arc. Mr. Giute lbc> etbilui/i 
paper ou vctiiili Ibc itrouic linruptiic eflcct of ilie cleotiiu baitery had d»- 
potted niGtailii: niret, and be ihoncJ Ibil Iheie cxpUtiaaa had always oc- 
curred iu a line lrs<it<«rt« to ibal uf Ilia currenL He inrerrcd Ikat wbtt 
iftuilion co.rnmenoed in th« wire Itt moleculna atiumed a iranavorse pdiar 
dirietioo. He ilited ihit when plstinum It ifilied by Iho rurieat uadir 
c>rcuinsi*nc<>s wliirb adiuil nf ih« effecit being accurattly natiiMl.it «ift. 
■iscti. inillt. and bieakt, and thai a lead wire, niniilarly acted oa, bfcowM 
divided by i serio of iraiitvcrtc facet*. In conclusion, Ur. Grove ad*«md 
to recent cnduvuuri to alrtaln voltaic ligbt (c piacttca] parpoacs. AAtf 
Doildng tiist ao greater iiuwer of prodociitg IiKhi had bccu oMained il»« 
ihi- Uvcntiuu of bit iiiinfl acid l»»ili-ry, iiint ytttt ajj.i, Mr. Giuva lUird ilut 
iKi^nl cakulation* led bioi lo believa llial lor tiime piir|>vifS, aiK-h at tl>a 
lilniDitisliaD of [igblhonw*, esiMCially ubrre an intermiUcnt light Ma 
wauled, and of ihii loietlor of large buildiiigi, ti iiiigbi postibly b« ade y M 
at M veiy reniaie penod. He mcnliuuril toal Ibe light uf 1,440 malla 
miglil lie ulilatacd tl abuul tt-pcr hour t but ihii ciincentralol lt(bl wa* avl 
applictlik' lor »i(c(*. Tbe whole ivbjecl, boncvci, was betel by uaay 
Gbanwtl dilBeultiec. 
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FIRE ANNHIILATt)R. 

il iMlItuiioD, Ttii. 23. (be Rti. J. Dauloit ihliTereil a IfCtarc 
PMMy't ftrr A-niMihlor." The knnual dcitmctioB of prnperl; 
OMit •( OMie tktn two fDiIlMin* ttertinf, and Ibc fcArful Uim of 
B, sMtMllMe aiddiunaal retonret* *gain>l fire The drtlrvelifa 
oafligrkliea ti Urn*. It li Saisa «>itoh omitont Ttol«ai draught, 
Jm aoal laWnta heat, lad ni>a«t lapldljr ([rnertici thai« lulTocatlng 
bkh rendei itaa baming iiwnmenl intpcnttlile. Ur. Uailow re- 
iM iha origia and conliauinrc tit flame dcpcnJeil on l*to oinilt* 
Itlf, tlwl the cnmliuitihlr ir.itcriBl ibauld Ik ralaed to, and krptaC, 
tore hlfh (DDogh to afford a ct>D»taiil tuj'plj of inlUinniaUc pu i 
id);. lUtl i< 'liotiU be coinlaally fitl vtiil, gvur* lir. The u*iiiil 
Mil Bra II vaMr. But waiar 1« ahla to inttrff re arith llit Ant of 
ItUMM Mtjr. Unlaai the buraiag iitbttan«) be m tiinraied ulih 
\ it cannot gite out enoibuilitile %%%, Milbia a nry few minulM 
■a been act on fire. t>i« lint nf tli* flamt lliit nlcTdt, and then 
icT iadvDiMble fiict and Tiiwmri fran nmni pin* of the ronm : 
I wc tliw diiptnrd abuut ihc apttlnaaUi and bf Ihe time tbat 
t airiva, ib« raateau of the houae are frtqaemly contusiad, Ur, 
rapaiaa to rabdue tttar hy cffectusll^ (titlurbinf llie woond <yiT>i]i- 
I CDBHaaaBM— ac»» af pun air. The ob^eA af IW Fire Annihu 
tfCtaw tkrangb Iht atmoiphRrr (alrrtdy vitiated bji the nmhua- 
■ apartaifBt on Ai*. a qainiit; of carbonic gu and tt«av, and Iboi 
• cnatbuiDtc of Daiur ImimMlble. ThH* 9Am% Mil Taponn ai« 
hi a pOTUble apjMritiii, *bicb, •htn inltiidal for the pratecfloa 
I dwelliiigi, nri{Ii] from iventjr lo thicljr pound*: and the con* 
la aiKh thai Ibc aorifoim fluidi caa be CToUcd in lca> Iban three 
D (•iKfaiai; a ipriai. Wltii »aw-tiiillt or dotb* and Urt* maft** 
t« W prottcind, Mr. Plullipt trconx&ctidi that largtf mKhmM 
itaiioned Bl coBTanlcnt illuatlona. The effrclt of Mr. Pbillipi't 
■«f • eihtMted lo tbe leciure-rooni. A iii^ mlnme of Ibicia «ai 
■aae from aodelt of a Eiuum. t room, and a ihip anil Ihne lltmn 
ngaiabcd aa ukhi a* Ibc Fire Annlbilatot wat hrougbt to b<u upon 
Ir. Rarl-DV lematkcd In concluiinTi that while ihe cDmniDn fin- 
'aa nccitaiiily tar^, rc4]utitd (cral y<imtt lo ntirk il, nai liable to 

Wd iDalf<nclual by accidmlil circiiintUnm, ani< nrridnnrd iiiaviC- 

Iga lo fi»rnliare,l[r.,ihe llie inniKiUtorwai ilwart at haad, alwaft 
■ac, taiiljr a«l in Ktion, ind tliat ill corriin; into action when 

aright be ai larel; rt\irA on aa tbe ditrharge of a p«icUMiDn gun 
thggn' wai pulled; ihat it orcMioDoiI no Itijnry to (amiiure. and, 
thai Iheaih It aeird b; prodaclag tkercc combuitioii, thoac vbo 

cd apinbond no iajvi? froa iu 



ITOTEB or TEX KOMTB. 



^Ptt'Crtal lirilam' &'/ronn-,— Thia ill-filed ileanicr ha* within 
|« dap cbanfird ownrn. It U luinourtd Ibal ah« ba* bPco par- 
f scmapanv who intnad toearr^ paiaengtn between aome point on 
m *fd« «f Soiitb America and Sin Prancitco. Tbe lum itie rtaliiod 
be ZS^DOr.— Vbii a aaciinre '. 

-For many yean a iiirvry of the imdi'rproatid «'oiki af Paria bai 
fragnaa, and whleh l» now nearly complried. It ii in foim an 
ft aberla— COrteipoMlinj; lu a lugxirficiti of 500 by 300 mvtm. 
nhibil qtiBder bj ijiiaitct all (be Ubiiinlbin<^ itnuntilii-i of tba 
anlca and caiacombt under ibe city of Pari*, with the corrcapi>pd- 
■a> aqotrca, and aiicci* abov« around. The labour* of the en* 
I tbe (lecution of Ihii watb, nave been, tata ib« Vounuf ifef 
>f Ihe neat Icdtooa and dalicata naluc*. Th>K may be iiDagin«d 
I Obdcntoad that eeery luhlernnMn point hni iti rorrrtponding 
iiitirt,->-«nd ibai a double lukutatiun ii iiccttiary (or ibt- prrriiR 
If of otijcet* witboul. OTPt the lorluoui liuei I'rmply dt rnirum- 
tkilt. Tbe map bai hrrn ro.oidmnlrd on the ■iippoticiiiQ of two 
I figniiBg a mediiian pastlrg b) the Well of Ibe UtJicitaiory — ibc 
ift patptodltular lo the flni. 

7>af. — It Iboe be any organic malur tn water, It may be eatlly 
hf k dto]i of Ibc aolutioa of aiuaio of ^Irer. wliicb Mill sauae a 
1 af ■ brawn oolour. 

bv-/flB*r t»i Srlling AfaeltiM—Vtun. NaTton snd Cottif, of 
UsICi America, hate recently palrntrd in tbe United Slalea a 
(tt lllag and letlbg mwi. enabling the optrulcir t« whet and let 
of lawi in »«rh a iD>n"«r, (bit <:tery ti(,ib will b« ci)>iil in tit« 
h, Iba proporlion being paduatrJ bj an mild, and m iiljiidted a* 
e Iteih of aawt of nveiy d«Krlptlon- $i«i that bi*e been uifd 
•a Meltia in Mnieqiifnce of biid filing, can be re-ciil, and made ai 
■i ntw. Th< itt ia aitaL'tied to tbe michlne in mcb a manner, thai 
t iling il contplrlcil nil ■ttcrallon li required in Ihe adjuktmant of 
a complete ibc KtlinK. The taicnior* bair fooud hy tipcrlrnce 
haidtat M«* can be Mt wilh«ul brtikiiiic ur iiijniin; the Icrtli. 
■Idarad in a istaauie oaaltM baling iratsfil thro'ugh ihii macliiiie, 
:o Mttrk ftHettij (aay, and pcifbrm njii::h latter than (hoie fitril in 

aaef ; and the l«eih being all of an tijuil itnglh, will not tt- 

I dt^tMnllf. 



Svulk Otm JbApay.— Tbe permanent way frttm the I^atra aUrtioi ttt y 
PlymoiHli baa been cotnpleicdi aiid wranged to open for public tiafltoott' 
tba 2ad of April. 

rnfUafion tjf Coal JViMt.'-Mr. Goldnrorthy Gnrory*! plan of rentnaliag 
mlnfi by a Jet of high-prtaiuie aiaam, at propoacd by him aa far baek >a 
J8S3, baa nuw beta )Mil into ptadicc by >Ir. PoiaKr, in i>o« of tbt oUiariMi 
at NcKcattte, and it ■■ alaled with great tuecoi*. 

ne Zinc Dtpuntttf Caitanir Balltrir*.—\l.\itatl,t»,\*A that the ealphtlai 
of tine loisbt b( lunifd to ■ valuahlo acrount by tbe fotluwing proctit^ 
To a aolulion of lolpbalc of zinc »'td an C4)uita1eni of muriate of loda, atto 
in solotion ; an ticbas^e will t»k^ pUee, tbe mvrialio arid eomtiining with 
the tine, and Ih* sulphuric with the aoda. By aiaporalion, Ibe tiilphaia 
of Mxta may becrjitalUied.lhaRiDnitoof slncreBalningineolutinn. Proai 
Ibii Hlulion Iha tine may be precipitated In Ibe form of oxide, by adding 
an tquiralent of IttDC, in tbe Mite uf truiii. Tite luila, if nut latEable at ■ 
sulpbate, might bit caaiertccl. by tbe u»i»1 pri)i;e», into carbonate, and thtt 
Diidc of sine might be iciluccd into a metal almotl chtuiically pure. 

Tilt Sttetric lJjiJU.~itr. Henry M. Pnyne, of Worceiler, Uaiiachgtelli. 
Infoinii Ihc SrieW^e jtwuriean that he ha* diicotrrtd a nmna of generat- 
ing light, by BMcfcuikaJ aclloa, from water iiid lime. Mr. Payne layt— "[ 
baie conliDutd tW tap^iroeot al inlervali, and 1 tm now enabled to an. 
oonooe a taoeeatfUl r«Mi1l. 1 bate produced a light t^al In Inirniiiy to 
Ihatof 4,000 gaa-burneiaof ibelargtaibal'a-wing patiero. wiihanappaialna 
ocnpjing 4 iquart feet of room, at I eoit of 1 rnill. per hour, tbe ciurant 
of eleclrtdty lielng riolred by tbe actioti of the mirbinery wotind np with 
a common lock kr;. and ilie only tnatciiaU cotttnitied ace utter and lin«. 
1 am now ei^afcd in lutkirig an appantui fur (lubliL- ctbiliilinn, which will 
he completed thi« winter, and all it* parti tubmitted lo public inapcdiani 
caccpt tbe intciior of the gmerglor. Thli apparatua 1 will exhibit one 
vrar, at Ibe and of nbieb I mil make public tbe mcclianiasi of tbe gene- 
rttor." 

Jrtijteiat lijAI— At tkt laat mcMiog of Ike Aihmolcao Sori^-ly, Dr. 
IHubcny eahihilnl nn apparaln* to ahow an tuj incthod of producing a 
light, capable of rupcracilinB oil, or etcn cn>, tim^tty by paiaiu^: a atrtara 
of nimoapberic air Ihrougb ioBammable liquidi of a (nlntile nature, Mlcb 
■a aiher, or ibe Itiuorcondenttd in ihr prrpamiion nf nil ga*. 

/row LaiMtrw.—A conespondrni in the ilimnfi Jotirmat anwettt that all 
Uddor* ijted in minei, and alio for military icaling, ahoula be made of 
vroi^J'iro* tn the following manner ;— Tbe round* or aiepe In be formed 
of t inch rod.iroB, the width btlwren the two (idea 9 inch**, their ditiaoiM 
apart 6 Inrho. and llie rxlrnnc length 1(1 frcl. The lidri to be nuade of 
flat bar-iron. Z( incliti wide, and t an Inch thick. The rnundi faitened in ' 
with nnt* and icrew*, lo tbit tha Jaddet can be taken >« pitcct cmiIj, for i 
ftineryance of traaiport, and alio for repair*. If a r»iind be damaged, or 
worn oul, il can auoii b« rtiuovrd aod a new one tobiiituied. Tha inethod 
of Axing the roundi in it aa follows: — Sfuart holei art lo be puiiefaed iu 
Ihe two All tide*, filnehea apart; the hi^W in onr aide Mirra(ioc*ling wiDi 
Ihnie in the otlier. Thrn a lod ot i -inch iron Ii to be tut np into 11 -inch 
leiigihi, and each end of ibete short cods foigcd into proper ihipc. wliicb is 
Ihii :.-l)iat i inch frani the rilreniiij the rod i* made square to At iha 
square bote Id the ticlc-bu ; lhi> square part is i inch ilccp, tbe (hivLocsa of 
the side-bar, and tbt rod to be made round, | iach from the rndi, ati'l 
acrrwed lo take a nut J inch Ibjek. If Ihe rods weio not thui tqoared. 
tbr; would loOD oear loose and turn TOnod wb«o Atrd in. A thouliicr is 
Ibu'i formed on either end of the stepping. lodt, which enabtet tbe tld».ba(* , 
to be lerewpd up tight against tlie slept, and so mikei tbe Udder Smi lad 
sirong. Iron larldeii may be conitrncied of aaiioui 1i>n:gtlis aiid slrengtbt, 
to tail riminisitncct. Short kngtlii iiity eatlly be bolred toRcilier; aad >ii 
this way a cnnlinuout ladder fur the detpcit mines cau be made; or iJiart 
laildirB ran he pitrrij one. after Ihe olbcr on lancllii|i ur sltut*, aa WDaL 
The wtought'ircn will, of course, tual; but will not wear out (or aver/ 
Cong time. 

ImprortPxtnU tn Cmrfewreri,— Mr. Slemeaa, C.E., of BinDingbam, baa 
vovented a suifacr cundrnicr fur el'am «i>gtu<.M, lo luperafde Ihe Injcelioa 
condeuMT. It la eonitrudeil on Ibe priocipiv, thnllf two vesaelsof a good 
eoaducllnp: mplal bn mndc uf (ituiliir aliape. but uf (IillVieut IhlrkiieaMPs iif 
metal, one bplng — say i^ ot nn inch, aud Ihr ulber 1 loth — water mil 
boll wlib cigiial raptdii) iti cacb, pnifiai; (bat ibe tinusiuiMluii of brat 
ihioiiKb tleiii ID more rapid Ibau Ibv nijsurpliun by tb« wkicri uid ta its 
coi.tlructlaa nb<iul 24 vquare feet of muhoK surfnrc is pruvidnl per hor>« 
posier. It eoaslata of a eaat.lron b»i of sulllclrnt dinirnsinnii, an isir- 
ponp. a bol wHl. a cold wuier eliafflbrr beneaih, aod a citU-ni ahii*r. tba 
bos. Wiihin IbialKii air placed a BiiOlcicuI number uf copper plalca, jt»f 
an locb thlek, and tuoK ruouKh lu lili ihe eniire deplh, and a« arraiiiiril 
M to leave « apace ■Iternatcl) belwccfl vo< end of each plain and Ibeaidra 
of the box, thu* forming a Kigxag cbsnnH fnr u cDrrenl of cold watrr. 
UFtwcco satb of tbe plaice t«fo piecea of flattened ceppf r (*ira ar* placed 
i» keep them auilicienily apart, and ihe whole la couipreMcd b; sat screw* 
un the uDiside, uuiil tbe wire* are ladeuted lolo the plate*, making tbe 
channri n-utec-tiKhL Tbe wnalc sleuni of tbe engine enters the boa. and 
IS cnnilenecd by llin prujcclini; edxca uf ibe Cupper plates ; (he bt-AI i* ab- 
*arbcd by the u>ld «sirr ; Ihr Eundriiwd nnltr eullrcls at lli« IhiIIuiii of 
llie box, uuJ in I'ouliuuallj diocbHrged by the pump into lite hoi ssril. and 
is then rrlumed. Air. ^ii-nieos I as uot paienied bia iDtrullun, bul liticrftlly 
publitbca tt dcscripuon fur Ike uae of tbo public. 
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A>w Mimkfl Ball. — TToolirieh, Mircb 19. iml 22. — Sim*! fxpprimetili 
were mide at Ihe biitl Id thr Rots J Antnil. to Int ih« nifrttiora muikirt-ball iubmUtcd 
ta tbe leLpct comirilter by Mr. HlflHingvr, an AoiFrlnn byljLrlb.bul uT Dulfb uHjflii- 
Tliv \n\{ \% rut with ■ fouT.groo¥«] tail Htlached to It. In Ltnf^rh about thrtv-fourlha tbt 
rLUmvter ot the vt'hericil portion, the till rvKmbUng tbii fint itnv-iiropvlJrFi Intru- 
llucnl nith four ItSTFi, liut wllb 4 (llRhl obllqully Inilriil of the art 111 ni«) inn- ten w 
r-rm- Mr. MlnHlnx^r drecl bit btlit. '23 lo Ihv pound wpitf hi. from t Lung-barrtllcJ gun. 
the Lenfrth bein^ 5ft. 7 In., and CoLnneL Duniiat. ^.B-, from i rnminon mutkrt, the 
b^irrrl of whk-h was ^ ft. S In. lon^— both gnnt hftvtn^ percuaiLoa Inckt- The Hrliig com- 
menced at lUil v'rda. but after a few roundt by each the ULitaiice 4aa exti-nded lo 'iW 
yjrdi. when riiceilenl practice irai maih?. the target belnit ttrvu'lc evrry time with tvo or 
three except cm. The appendage tn Ihe ball givea ll limllar advajktage* to llie tvlli prn- 
jeeted fran rlQn, and coniMerabiy lucreaaea the range; and •liouid II on further trial be 
approved, every cnmrnoa mutket by Iti adoption wuuid poiieai Ihe projective power and 
ficelleni direction at )>nient only oblainedulth any degree of cerlHinty by grooved riSea. 
It la Intended id have a nunbrr of .'K.'.puunder lulid ihnl nod ahell* catt an tbe tame 
principle for trial In Ibe nianbe*. !inmt further eiperlmeDIa irere made wilb a raage 
eiiended to :>"» ytrdt. PrrTtoui 10 niiiLludtiig tbe bring at 2iX> yanli' range, Coluiiel 
Dunitaa mude a number (if eii-eilent tho't, ttrliiing Ihe target crety tine, with balia uf 
the tiigar-lonf pattern. lubmUtetl by llr. Ijncatter, Jun, Theae ball* were ^red from a 
l>eautlfu] ride, of Frvnch pattern y and by a very aliniile appliance are made tn At quite 
tight in the rifle wilhuol wadding. A amall grouva fa cut round the auttar-loaf.tliaped 
hall near Ibe bail', and tuti or three wonted lbrria<1i lied round and raited twyond the 
diaineter of the bate, to tbe extent required. The long. barrelled gun utrd by Mr. 
Ulnvtlngvr conlalna a apace for a L-liamber at tlie breach enrl of Ibe barrel, and he loada 
his chaoitiert bvfure be rummeneen firing, and Qrea tire niundt before he ag4ln eliargea 
t\\e Crt chamber* he c^rriai in hit pot^kel. The gun, contequeniiy, rrqidrrt no ram- 
roil; a laitlt piece of wihkI and a ttniir? frain Ihe ground being aulEcieDt for dririiig 
hum* Ihe poitder and balli In Ibe e h am brr— which la only three Intbe* In length. 
Fach chamber baa a projecting nipple on which the percuulon nipple ii place<l. *nd It 
held tecorely lo the alucli by a adding blnte, tod li capable of Qrlng 'ii nmndi per 
mlnnie. 

Tht Faalnetl Rock LighlhouM.—The Fg^tnetl Rork IJei nearly »ix niitei 

\V by S. of Cope Clear, which la the neareat land. It riaea lU feel abuTe Ihe level of 
high-water — la ileep anc] pretipltoua^^bare and rugged^^termlnatlug In abarp polnta and 
leugea of the hunl tandtton« of which It la coinpoied. being alluated at the point 
wherv hnmewarrl 'bDunil Vvaieit generally m'ke the liiah caoal, anil being {aa It were) lla 
niotl louthrm oulpoat. It hai been recommended by Captain Wolfe, ll.N., and the 
nfflc«ra carrtlng an Ihe Mydrugnphlc Surrey, that Ihe llgtil thnuld be removed from 
Cape Clear to Ihe rDctr In quetllim, and In accordance wilh Iblt luggrllion Ihe erection 
of the new lighihouae commenced lu Uay UtI. It will be remembered that in No*eni- 
iier, IS^17. the New York lide-of.packet-ihlp, Stephen Whitney, trai lotl, with S7 of b«r 
paitengira and crew, wlthto three milei of Ihe Cai^e Lighii aud It it iiippottd. from her 
track leading au near the Faitiielt. that Ihe ahin wQuid have been aaved had there t>een 
t light tbereon ; the Cap« light being nbafured by Ihe fog on that nitrht. from lit great 
elerallDn of 4AU feet. The lummlt of Ihe rock barely alTnrda tytct aulSclent for the ne. 
CMWry thedt or (belter for the workmen -. the Iron tower for the light, the fuundalioD of 
which hat been completed and lla baae Qlled up wllh aolid matan.work. and arcured 
with all paitlble care. It 1'.' feci In clTcumferenre, inrt 11 la Intended to rulae II lo 7i ree( 
to the auRimli of the lantero, fourteen of which have been already completed. Th« 
ihedi were very alronffiy conalrucled. and aecured to Ibe tolld rockby maiilve chaina, 
and acventccn peraona took aheller therein during mott of Ihe auiDincr^ a large ateam- 
veaiel acted at a Under, and couveyarl tinrea and prayialnna thereto, but tuch la the ex- 

Cuaed alluttlon of Ihe ruck that lor aaveral dayt nu CDrnmUE'lcallDn vouid he kept up but 
y tk leather bag hauled tbrouith the aurf. Several of Ihe workmen, froia tbe (l#ngeniua 
nature of Ihe etnpioyinriil, gave up Ihelr alluutiona and relumed to Dublin, It being the 
opinion uf Ihe inhabiunla at Ihe Cape and Crookhaveii that nolhlng could remain 
thereon In a heavy wlnler't gjle. The foreman and a few olhera remained al thalr pott 
null! the gale of Ibe Mih of Uacember, when they were compelled lo unit their ahedi 
and aeek iheller lo Ihe ln>n lower, whlrh moti fnituiiateiy had been roofed over for Ebe 
winter, aaa laat place of refuge. l*he efleclof the tea In that gate baflrl all deat;rlpllDn | 
all tbe tlkeda were filled wllh water, and on* of ihcm hat been waihed down— decrlcka 
ami crniiet, wilh other malerlalt, twepl at Ihe rock, and a larga anvil of :< cwt, and up. 
inirda token from off It t tummll aa If It were a feather ^ and DolwlLhi,tackdirtg all that baa 
been written about the height orawiTr,lhe men affirm that Ihe tea ran Kversl feet 
blobrr than the roof nC the tower before It broke, and that the waret that paiaed tbe 
rjck out nl' breaking dittance were Far more than ten feet above their level, whiuli wai 
nearly lull feel above high water mark. Water catllt lecured in Ihe crerlcet of the roclr, 
balled and laahrd down, were iwept away, and at Ibe t« broke It would leave the men 
In total darkuett for tevenl aecondi, with a ditficnUy of reapiration — and aa the tpray 
■iea^ended oo Ibeir roof with Immenia weight and cruh, the light and air both came 
In logelher. Two daya afier the gale Ihey were taken Iroin their perlloua allualloo at 
conalderable rlik by meant of life-prcaervcia, and pulled through the turf by llnei from 
a boat oiiuide the breikFrt. The (oreman, a very iDteillgenL man. It now al Crookhaven 
preparing the ilorei for the tpiing or floe weather. He hat DO apprcheollon aato the 
alablllly of the lower, which it of caat-lron, In large placet, ud Knwed logetliar—heaii. 
tlfully caat, and of •mailnt ilrcaglb. 



IiZST OF HE\r PATEITTB. 

eSANTKn IN KNGLAND FBOU FsBBVARY 22, TO MaRCH 20, 1849. 

Sit Monlht aUcved/or Enrolment, unleu othertpue expretted. 



Clemcnce Auguttui Kurd, of Wandawnrth, Sumy, grtillnnin, for eertdn Improve- 
inenii In loama for nvavlng.— Seated ¥t\i. iv,. 

Obed Blake, of Che Thamet Plate Glait Company, HIackwill, Uiddleaei, manager, for 
cerlaltl Improvemenia In the proceaaor proccuct of man ufac luring and Bulthliig plalea, 
llieeta, or plinet of glatt.— Feb. If. 

Joaepb Barker, of ICtber-tlreet, Kenntngton, irtitt, for an Impiined Oiethod of con- 
tlratting mnbreLlaa and paraaola.— 'Fab, 2tl. 

John Hick, of Bulton.le moort, Lancaiter. engineer, and William Hodgaon Gralrli, cf 
^alford, I.ancoaler, engineer, fur crrlpln Impruvementa In iteam-eiigiiiea. which im. 
provcmenti are niore particularly applicable lo irarlne englnel, and alao improveoienla la 
machinery or appttaiut for propelling vetiela.— Peb. M, 

Benjamin Blram, of Wentwarth. York, geDlIeman, for Improvtmenti In mlotrt' lampi. 

Roberl Pollard, of Topabam, Devon, ropc-makcr, for u Improvement In njpe-maklng 
machinery.— Feb. ^. 

Henry Crottley, of the 6rm of Henry Crotaley, Son, and Oaliworthy. of Emeraan- 
ttreet, Surrey, euglneert and coppenmilhi, for certain improved model or mrlhoilt of, 
and apparatua fur, heating and lighting, for drying tiibttaiicet, and for employlug air la m 
warm and cold tiate for manufacluilog purpoiel.— Feb. 2H. 

Perceval Uoaei Panont, of Lewlahani, Kent, civil engineer, (or etrUlii Impnivemenla 
In rellwtyi, railway englDti, and cvriwei, ud ceilain of their ■pparwtuncn,— 
Fell, ah 



Amede* Francota Remond. of Birmingham, for tmpranBMti la nlcMntiy tefeHhf 
envelopet, and In the manutactuie of euvelopit.— Feb. -ia. 

William HrlDilley, of Talckeohim, papier- madia liBunbcttirsi, tar InpruiciMMtk 
the manufacture of waterproof paper.— Feb. 28. 

Charirt Jacob, o.' NIne.eInt, Surrey, tnglDecr, for iBproTcaMati Id tbe ■arnifWaw 
of cinhenware tube* or pipei.— Feb- 2d. 

Ulan lie llouclcaull, of the Cluidriut, Itegent-atrcet, leatleBia, fbrecrt^ifnpHh 
menit in the mode or modea lo be uaed for iranamlttlng ead dlttribullng ihimu ul 
fiuldt for agricultural purpoaet. and fur apparalua cnnntclad tbenwjtb. — i'eb. 'a. 

Thoniat Ituwiandton. of Liverpool, chenilit. lur luipruvemctiU to tbe ireatmtut gf itr- 
laln mineral water*, to obtain pr,xlEictt tberefrviu, and In obiainlug caiiain metaLaftfla 
certain compoundt CDOtalning thote mrtult. and In obtalnlDg Mtur pnidncu, by tbe atl 
at certdln compounda coutaluliig meCali.— Feb. 2tf- 

Cbarlca .^nd'a Felli Ruchat, of New -court. Hi. Swllhlo'a-ltoe.lB thecityof Loada^ 
mrrchant. for ImprnvemenU In the manufacture of oxide of iJ&e, and la Ihe oiak,a| ti 
polnlt and cemenia where oxide of line la aaed.—Feb. IZlf. 

Plene ttldor David, of Paila, la the republic of Fraace, for ImproremeDIi Id bleadJil 
CO Item .—Feb. 'lit. 

Job Cuilar, of Sparkbrook, near Birmingham, civil esglMer, for certain Improrencagi 
In the manufacture of metal pipea or tubea. — Feb. 'Hit 

Ueurga Ferguatoa Wilton, of Uclmoot, Vauxbali, gcntlnaao, for fmprovmtBH ti 
fepamtiug the more liquid parlt from Ihe more toild parlauf fatly and oliy mait<Tt,lli 
In tepamiinti failv tad oily inaiteri from fbreign matien.— Feb. lb. 

Edward Wettheud, uf Uanchetier, manufakturer, lor cartaln Improniaenta Is Ha 
marmfaclure of waddliiga. — March Z- 

Hinry Cunaunline Jennlnga, of Abbey.alrect, BenBondwy, praclksl cbemltl, fat !■■ 
pruveineiitt In the manuraciure of vehlclei far mUlug plgiumla, and Miu In Ihe sua. 
laclurc of n bite- lend.- 11 arch i, 

Nathan Uefnet, of (irtlton-atrecl, Fitiroy-«t)uare, civU engineer, and Ceorge Brtali 
Peilit, of ilrouk-ttceei. New-road, UlJdletni. gat.diter, for laprovementa lu applrtit 
gill to heat apiiacatui couiiiining Duldi, and in beauug ami veuU^aiing bulhliDfai tm 
improvemeutt In gaa.filtlnga, aud In apparalua lur (.■aiilralllag the paatagc of |ik— 
March 3. 

Samuel Btnka, of W«t Lelgb, Lancaater, miller, for certain I nproTemc atl In mlHalM 
grinding wheal and other grain. — Uarch A. 

Wlilum Henry tiiecn, of llBiingball atreet. In Ihe diy of Londou, geotleman, lot ha- 
pruveineoia in the preparalion of fuel.— lian-b i, 

Jamea Halrd, at Gartbhetrle, l>id Uouklaud. Lanark, Scotlaudi teou-aiaaler, and Ak^ 
ander Whitelaw, of the tame pitte, maaager, lor Impruveuesla lu Uie mttligd ur piMrit 
of manufacturing Iron.— tlarcti 7- 

Andrcw Shaiika, of Itoberi-airrel, AdelphI, Ulddleiei, engineer, for in Improved aafe 
of giving form lo certain melala when In a fluid or molten blale.^Hari'h 14. 

Jubn Su.ilh, of Hare Craig, Dundee, lactor lu Lord Uuuglaa, sf IHiuglu, for ispieil- 
menu In Ihe manufacture of flour, applicable tu Ibe u.kiDg of bicad, liiKuiia, all 
paairv.— Uacch 14. 

Bobert Koat Itowtn lloore, of Ihe Temple, barrlttcr-at-law, tar Improvemeaa I* 111 
munufaL-Iure of leiieriani figure* to be applied Is thup-itonla aud other auiOaa.— 
Uurch 14. 

tjeorge Fergatton U'llton, of Belmont, Vauihall, genttemati, for ImpniTemeKtalatti 
manufbcCnre r f caiidlet anu nlght-llghla.^. March 14. 

Jamca WIUIamiUD Bruoke, uf Camden Ti.wn, gcutlemBD, for Impravcmcnta Id UbM, 
— Uarcb 14. 

'Ihomaa Clarke, of Hackney, Uiddleaei, engineer, ard Thomaa Uorley, of Biltuli 
civil engineer, fur certain Improvcmenit In obtaining and tpplylug moi,ve puun ; tM 
Improvemcnlt in rallroada and other ruadt, and lu aupportiag prtituie, ic*laiii.i taia, 
ant) protecting Bgaluat flie.— March 14. 

Hubert Plummrr, of Newcaiile-upun-Tyne, mannfaclurer, forcertala Impnunn.rattli 
nih^hlnery, iiiairumenit. and proce»tet emplujedio Ibe preparation aiu] mauufattaje if 
llox and other fibrout tubl Lancet.— March 14. 

William Payne, of New liuud.ilrcet, Uiddleaei, watch and pedometer siaher, fee at- 
tairi Impruvementa In clocka and watihea. — Uarih 14. 

Altinuder swanu, ot Klrcaldy, File, nianufaituier, for Inpravementa In beailrg i^ 
parulut ind In applying hoi and warm air lu manutacturlog and olher purpoaca, aiatl 
the aime are required.- Ill arch 14. 

William Urairli, of Sallord, Lancaater, bleacher and dyer, lor certain Improvemteltla 
Ihe method ur pruceu ol drying and buithltig Huveu ami uiher rabrici, uud lu ibi Ba- 
chlnery or appuraiua fur periariulrg Ihe tame, part uf which Imprijvemenl la atpllcalA 
to tlrelchlng n-ovrn f ah rict.— Uarcb 14. 

Ignaclu de Ifdrroa. ol Litbon, Portugal, but now of Paria, geatlemao, for ImpiunvKftl 
In machinery for making liait for boott and ahoci, bulla or atocka lot flre-arma, audct tf 
Irregular forma.— Uarch 14. 

Allen Bragg, of llueiiiVrow, Pentonville, batb keeper, for loipravemtDta Is propdllBf 
by atmoapheric preuure. — March 14. 

Francla Hay Thumpiun, doctor ol midiclut, of Ilopetlrcet, Glaigoir, for an iDpnn- 
meat or Iniprovrmenta lu amtillng copper ur oihe' urtt.— Match 14. 

Pierre Augotlln Chauflurier, uf Uegriii'i quadtaut, meichaui, for cerlalB tinpnKf- 
menti In tbe inanufuinre of waichei.— Uaicli 14. 

Pierre Armaud l-ecointe de KontaLneniureau, ol Sculh.ilrett, Fluabury, Londun, fit 
certain improvemenlt in coaling or covering metallic and i»on melaillc Iwuiet, (Acnai- 
muulcalioD.) — March 14. 

Alfred Vincent Nenlon, of Chancery- lane, mechanical draughtaman, for ImprovMivB 
in III* mannfiicture ot piled tabrica. (A cvmmunltatkou-J- March 1!/. 

Juarph Beraiigei. of Ihe firm of B^ranger aud Company, of Lyona, FraDct, citil 
englr.eer, for Impmvemrnla la weighing uiai-hipea-^- March IV. 

lliumaa Henry Kuaaell, ol Weuncibary, puleul tube mauufariurcr, and Jobn Gtepbta 
Woulrich, uf Ulrmiiighuni, cheaiM, tur Itiipioveiueata lu cuallig Iruu and «iialn Wlxc 
tueiula and alluya of lue la it.- March lU. 

Samuel El nil, vf Kliig't-Aruit.yardj Coleman-ti reel, city of London, dvll englar^fie 
certain Impruvementa In apparatua for elleitiiig ihe combuaiiuu uf fuel and coatamiaf 
ainuke, and for preventlug etplualont 01 tteam-bulirr* and other accclilenta lu which th>r 
andaliie.-Uarch ]U. 

Gvorge Knoi, or ftloorfrate-tlreel, city of I^ndon, tecretary lo Ibe Sbrewtbnry aad 
Birmingham Railway Cumpauy, lor ln][)ruvrnieutt in railway carrliget. — March 1!^. 

Aieaaoder M^Duugall, of l..uugalghl, L4.ucaatei, chenilit, for impjuveoieiila In rvcotrt- 
Ing utefiil produclB Irom the waler uaed In waihing, and in Ireaiiug woJd, woolieB,aa4 
eoltun fabika, and other aubataccei.-'^ March -11. 

William Haniaun Pickering, ol Livernoul, merchant, for InprovemeDti In enporaUvj 
brine and certain other fiulda. — March 2l>. 

Charlei William Sieineua, of Birmingham, engineer, for certain ImprovemcBti la 
englnra to be wolked by ileam and olher Ilulill, and In evapoialing liqulua. — Uaicb 11 

William FaiklotoD, of Cuttage-lune, Cliy.ruad, lu the cuunty ul Miduleaei, gaa mAr 
manufacturer, lucceiiiir to lUe tatt flaumii Ciuitity. tor Impr-jvemenia iii gaa aud vatiT 
meieia, and In iDttiumcnta fur ngulaiiug the lluw ul duida.— March 'H. 



KRRATtlM.— In the arllcla "GeornSlephenton," In our pretent camber, p. I^IlM 
21, lor "the cotton whliih wai ol ttonie gruwth," read " ihe ivtton, which aae UH fl 

homa growth." 
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DOCK ENTRANCES. 

fWilk nn Etijfrarinf/, Piatt V(l.^ 

oHto im Ihr Fi/Tptalioti itf Entnmtt* to JCrt an4 Dry Dcrli», 
f wpOR a TVmmv; illimtml/tt (>y tiw pTitti^pni tJtamptes hi Hi* 
' I-tmAm. Bv Jons BALnHv Ri:i>wjx, M. Iiirt. C.E.— (HjjiuI 
Inatilutioa of Ciril EnginecrB.) 

imporUnee of tkis aubjert Im m vn«*t, ihict lenirthened pre- 
remftrk* wmiM be nipcrfluDun: ttio iiiHtutcef which mkv li« 
Ed on the Tliunei, (how that th«irp ha» b«>pn con»iileritble 
on in the npiniont and iimcliM' nf eiiinii<vns or that 1h« 
I liu not Wen coondpreu importitnt; ihituith, at the same 
nme allniranre mnxt hi.'r nwdr for tlic peculiar circumrtaBces 

Port of Londiiii. timl the vuliie of (jfrixind ii}i(iii it* IhuiIcs: 
ntioD thfreforeis — U*liat uliuuld he the pruper ilirection and 
if • d9cl( enlranoc in ri-fcrviice to the run at tide? 

practice in the Port of Lncidnn \* t» AmM u ship upon the 
nut brfntr hiffh watw. and to unilofk her nt about the aaine 
of tidr; higli wati-r \* nlmi i;?!^):!?!]. fi.ir (lUviiiiiH rpasona, as 
lefor launchinjit new vMs4>lt frum thr titiihUng ulipH. The 
kh«W dorki and eatrKfl<^vii make oitli the line, or directlun 
ran nf ttil*. in a tvtv im]>onaiit element for consideration; 
greater working fiwilitH'i; hfiiii; afTnrdcd at wme thnn at 

where, from tlieir jiartiailar tlin^^ti<M), upenaivo iiitditimial 

milvurkf have been rendered necosnry, to afford thoue 
■a which th« i-ntrHnceK, when finisheiil. did not nfford. 

only neoesurjr to r(.rfi>r tn ih« jiartiirtiUr |Mi«itiori uf some of 
adpal entranced, to exemplify tlii«. 

!l. — The entTan«« nt lUm-kwull of tha Rant India Docks i* 
mA by shipwrlfcht* and pilot* of the uort tobe wellnituiitod; 
U npwArdx, at an acute an^te with the line of fluoct, and ia 
aatnft time eovitr^d, to some cutf-nl, hy s prfij?«inK pier on 
rer wde; the eiTei't is, ibttt on fl vMJtl ent«'rin(r, her mrrn 
Iriven upwards by the action of the tide uwin her aturboard 
^sh« ia drawn by vinryA aithoiit much diffirulty into the 
Lhlt, howerer, i« to an «>;trnt onlv, a*, with ihp wind on 
a vessel is aometimcit driven athwart thff enlrnn*?*, and 

between the lou'er pier and the projet^tion of the Bruri*- 
STiarf, ngainot whiifh her Inrbonrd ouarter i« drii-pn hy the 
oA wind. Thi< positiim in Hhown hy the fomi of a v<-ii«(>] 
the mitranee. In thia «tatc of uffiiim it beoomea neccaury 
I for idark tide at hiffh water, which Mirnetimea, with a lai^ 
tavUy-liulen uhip, ii a dnnircrixiH vipcriin^nt; or else, to 
ler atern down a^nimt tlie tide from th« Marhonrd qiinrtirr. 
pemtion. with an entrance «i> placed, ii by no meiinti mi bho- 
« if il Iind l.cinn placed at riifhl iinplee ti> the stream. To 
lUnJ ponition of tbiu entranrp, hi>t*i->-i,'r, much of itn mipe- 

iB attribule^l. thi'ie hein^, plenty of room In the nvi'f in 
tf it, nor Anm the tide set atrun^ly acram it; but with 

SgalM, large nhipH w«iiid forniiprly hang until the elsok of 
ereaanow, with (he a^iKidiinri; or Meam-lu|P^ vesK'N may 
ced Hi soon as there if dulftcieiit depth of water, 
entrance wan formed Air the pnTpuee of diK-kinf^ a limited 
r of larite rcMeltt on any one tide. It hau iircii Htat^d, that 
irilh thU view tliat the outer Intk-ftate »»< prujeirtt-il ^n fur 
ds towards the river; the ciriL'umHtanceR and condition* nf 
It are Mmit«<|uent]y Kimilnr to thiiBO uf a graving dock, and 
[iMHied that It u'.-i> w) furoicd witli the vii>w nf uniting fur 
CB of tide. Thii iruuli] preclude dockin|i; more thiin tinn or 
MeU n|Hinlbe wiinelide, wliich. liowevirr, wouldliaveaulQeed 
oritfiiul mpiirrnienta of thki India trad<-. 
nu^xrity «f the duck* and Klipx at the n^Kpective i-otuh) iuh- 
of the MeHsrti. U'i^rain. and. .Meii<(r«. Green, at Ilia ck wall, 
lorff anitely to tlie flood tide. These diickf nre considered 
»-bui1de>rii to he well phureil, — they ate, however, much vx- 
aa the llood-tlde net* ritrht '"t" them; thin, however, iH not 
I im[iiirtaiice na h<r the entrance of a wel dock, hecatiie a 
ilder, havinft only one, or Hi niort two, veweU to take uito 
jk, can uffurd tu aait fur thi^ Nbrk tidn. 

El^ahowa th/Tntriinreattlie Blnck«i*llendof the We«t India 
and of the (ily (nnnl, now thf^ U>«t India South Dock, 
t» influenced no donU hy the ponition, and Iho object of 
l#r, which was to effect n thorouuh communication for th<t 
;ion, and to rut off thi- reache-i round the Ule of Dtij^e; but 
'ailing a* a cAnnl. han lonif been iKcd n« a li«-bv fer fihipa 
aber. The entrance is nearly in an oppovite <fireetion to 
the esnmple Ar-it mioted, and forms rather an obluae angle, 
waA a ri|^l nn^le with the fliidil. 

Ehy gentlemen who hnvo been many yenra connected 
, that when the ^Vettt India Docki wm>« iir«t com- 
i 
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pleted, the dantter to loaded ahina wu hi t[n»t, that It becamn 
neceatary to len^heo the upper pier, hy additioa;ii timber external 
wiirkK I'he entrance, in iu preaent utate, Ueara a very good 
diiiracter. 

This entrance waa formed with a view to dockitift the largest 
poaaible number of vessels upon one tide (having reference tu the 
Arrival at that ocrioil of the MV»l India ahipn in fleets). The 
buain waa foimeil ii> a tidi- rereptarle furthew )e<i)>ela lu they came 
up the river, the water being drawn down to nlwut half -tide level 
in tlie haain. for that purpose; the great width of entrance was 
no douht not found prnctii-ahle, it lading nvrriwtry (u^ is now done), 
tu bring the veaaela up with lieiul to tide, and allow theiH to drop 
up from the buoys off the entrance, acroa« which the llooU tidt* 
runa up with atrrngUi ; it wax nlao found necessary to mrry nut n 
timber jetty to low-water mark, off the South, or f 'pjier Pier, tn 
prevent veaael* from tailing ruiind with the (lood on to the shore. 
The great width thus evcntuntty obtained between the wini^ is 
ndvantageous, im it ollowi a vessel to knnl arrus«, and to enter 
wltliouC the awlaLince of n qii art er- rope, or a oieamhnnl; another 
fldvantagc ia, that in unducking, ■tufHclcnt apace ia allowed for the 
outward-bound wkhtX tu pira out, the inward-bound vcmcI being 
at ibe mme time within the entranre. 

Mr. Pitcher's gravio)' dock a, to the westward of tlie canal en- 
trance, arc in nearly the same direction. 

Fig. 3. — Tlie Blai'kwalJ entmnce of the South DtJC.k aiiHwera 
well as regards direction, although, like the laat, it U nearlv at 
right migles to the »lroain, a* frum it* being more in a bight, thvre 
in a alack uf tide acrcMa it; it, liowerur, n'liiiireu n dolphin upon 
the upper iide at low nater. to counteriict the tendency which 
v««ele h»Te, wlieu docked upoD the flood, to tail upon .Mr. 
Pitcher'* way*. 

Figt. I aiid i. — The H'wtem. or upper entrances of the West 
India Dock* and City <.'aniil, or South Dork, nt Limc-house, aro 
favourably situated, a« they point acutoly up tjie stream, and con- 
siderable facilities are afforded to vesael4 entering hy the \V»A India 
Dock entrance, on account of its direi^tion; the Bdmi>wion and 
exit of light vemelx cnn thu« l>c well and expeditiously con- 
ducted. 

The tV'e«t India Dock entrance is considered well adapted to 
the ])uq)useH of trado, na there is d«ep water on the north aide, tind 
there i* an eiuv run of tide acrotm it towardu high wnti^. 

At Woulwicft Dockyard there lii great variety in the direction uf 
thebniltlingHlipeandof the graving docks: somp.irc nenrly Sfjunre 
to the Ktrennt, in other inutancoi they point Klightty up. and in 
other* downward* — forming an acute angle with the line of flood in 
some iniitHtice^, and an obt^i'^e angle in utber^. 

.'\t Deptfiird Dockyard there i< equal variety: at Ihe lower pnrt 
of the y.ird they are nearly at right anglen to thv xtream; the 
entrance tu Ihe lower hatpin uointi i^lighcly up the Htrenm; that to 
tho Transport Dock 16 nuarly tfjuare/ a dock above it i« in the 
aame direction; but Iho dock ahovn, in what is called "Dudman'a 
Dockyard," poiiitu up aeutely to tlie flood; a buililititr flip above 
this is in the same cUrcctlon, and n duck entrance still higher up 
puintK upwards Rt a lena acute angle. The conditions uf the 
several prupertieu appear lo have liail an much intlu4inci> upon the 
direction oi these kltp^ und dock* an miy utlierronsiderutionii. 

h'igt. & awll, — Tbc cntrniiCD lock to the Kost (.'oiiotry l>ock 
points slightly upward*, a* ulsu that to the Commercial Docks; 
tiotli are conmdered good working ciitraoce". The l.Jraviiig Diickia 
on cither side of the Commerciaf Docks entrance point in a similar 
miiniier, showing that tlii; di»posiltun of ori6 properly han influ- 
enced the other, as regard* direction. 

Krom lh« pArtinilar l<>c«l net of tide, the angle of dirMlion 
upwards i* very much reduced, 

Al each of tiieie two entraiiRu locka, two dolphim are placed id 
a line with their upper sideu; they are pro latUo elongntions of the 
upjtor wings, 

(>n the opposite itidc of the river at Mill-^Vall, HIackntl's 
Craving Dock i> ne^irly square with tlie utreaiti, pointing ilightlr 
<loHnwanl«^ 

Tho (irhving Dock above thiit (Mllch^ll's), helow Meium, Smu 
ward'ti faetory, poinU up very acutely with the line of flood. 

The docks ol iVIessnt. Fletcher, situate between the Limehoitae 
enlraneeii of the \\'»tX India Dockii, are nearly at right angled 
with the river in thi>ir immediate neighhourhiHid; but as regards 
the generiil eontnur of the Reafh, pomt uligblly uii the stream. 
Very nearly the tuime remark will apply to the docKs of MeurA. 
Young, At Limehouw>; the character theie dockn bear on the river 
it very similar, except that aa Fletcher's docks lie in n bight, they 
are lesa exponcd. 

Limekiliior Limehuuae Dock points up the utreaiu-^ ihft vb\^ 
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dnck nt Dnke f^hnn!) Iwlonfjina: to Alwitra. Vvun^, Iliuut{h otAnilini; 
rdntivelr wry Hmilnr in p««tion to their vtlicr ^ockt, if cintcd hy 
them to D« prrbnp* U>«n)v»t •■'ki'tinl duck in the river, uwinc to 
th« Aaixl tid« iroin LintelMUse Keaclieettiiu;nglitintoil; ar<l tn«f 
(^tnaiiliT thitt hftd it* cntT«nr« htvn much wider, or it« direction 
much more acute vith thr line «f flood, much of this incoDTcni- 
ence woulil liav« l>een avoideil. 

Firj. S.—yfe**n. Dowaan's Gravinf; Dock a1 himcJiniitn i« near!}- 
Hquare to the ttreain; but from the jiarticalar ftet of liile In tliia 
pnrtitin of the reiitii, the llmiil rnakini; over fnwr Ciickold'a Point, 
tliix (lock piiicitK nt a vrrj' iililuite niii[(e Luwiirils the Auud, lu abawn 
lijion the diagram: f^nnl iltfBcultTU nHuequently etperienced in 
(locking aheAi^ ffhip, aoinsidcrBtilB purcliaae belnff naccMiry to 
kwp her in iMwitiim until near hijjli wnt«r, bj- hcBrine <l(iwti hiT 
al«ni iiKuiiMt the tide. Tbe evil at tbin iliK-k, uiut the i>ii** iit Duke 
Slinre. [a incfcawd bf the etc ength with which the fliiad tide seta 
dirrrtly into tbnn. 

Ther* It a <;on»iiIer»b!e len|;lh of out^r tiilnl bnain, or entrance 
to ihti dock, bQtvei'n the fjAte* tind the river; but na the aiinya, or 
win^; -mulU trliirh form the Mtloi xro parallel to one another, and 
in a liiifl with the Hiilei; of the diieb, it i* obvious that no advan- 
tage iR gsined in reference to the pnrlii^ular direi^tiou uhii^h n 
veiMl anames whilet piitcrinp. Thi^ lenjnh of entranri! iippenrd 
likewise to Hjivp bcrn |irin('i|in]ly irifiiiireil from the pHrlk-iiliir 
local |>uwitii)ii (if the duck, a pulilic >tri>i't crti>:Kin|; it, niiil th<.< >^itn 
of the awini- bridge c»inwi]iiently ilt'lemiiniiijj the coiniin'iici'mpiit 
of thp dock. Tbi« Imcit remark likewise applies to t!iene\teinm- 
[de, which is thnva in tho wimo illnilnitiuii. bcini; cJiiBe ii'ljuiriiriK, 
xnd nearly [larallel, to Mesart. DnwKoirK Duck, but pninlin^ idightiv' 
down the iitream, and consequently forniinit n mure obtunc nn^le 
with thv f\noA than even llii< la«t example, and i«, therefore, an 
rit^iirdK dirertioii, even niorv nwkwHrdly «itiinted; but tb^ uidtmliig' 
out of the Ming wiUU {<tiBiinit the entrance, ali^tly incre<u«<t the 
facilities for veHseti, both departing and entering^, but the tonna^ 
of truth vpMSnln IK itic(iti(iidirr%blp. 

Fig. 9. — The Regent's Canal entrance lock, which teada Into ft 
lar)[c bri»in, or wet d<jck, ndriiitliiig vceecls of ci)n>;idcrablo burthen, 
priucipoUy cuUicrt and counters, is nearly square to thv vtreum; 
but from the tide tettinK acrtiM, upon thv floud, fnxii tliu uppotitu 
ndt, induced by the local forinaliuii nf the riier, thouKb mil in ho 
icreat a degree «« in the liut vxaoiplea, tliis cnlranco t'oritin in the 
Title of it* direotion »n obturt angle with the net vf tlie il^iod. It 
has a very bad cbaructer, vn account of it« direction and tliu xuiall 
dlfltonoa titftwe«n the vtin^tt at the entrfmce, which bad no room 
for expanaion, frum the sntea bcin^, m in ^avlni; docks, close to 
the river bank. l*he ^ftculty oF docking a thip u]>vn the flood 
inu«l hate bMn very great before the addition of tbe timber- 
norkx, whicb, in efoot, r«inove tl)« cntrnneo 8»tc« further frum tlie 
run of tide, creating ilwk water in ftont of them, and, by itivin^ 
A greater width between the jiiw* of the entrance, ollow mimewhnt 
for t)i« neccMtkry oidii|uity in enteriitK, and afford cioro vpucc fur » 
vCMacl'i bow to he turnttil down whiUt depnrting. 

Fig. 10.— Lav end et Graving Dock, Rotherhithe, beara an excel- 
lent chamcler for il» roriveiiienre for dotkinc; it in nearly at riylit 
unfllea, pointinif Hlti;lilly up the Htrearn. Iliit itx rhHrncter, as 
muNt bo evident from former cxaniplos, is not ileiiendeiit ujuin its 
directitinjaj) from thf pnrtinilHt »pt of tide sway from it, in conae- 
qufure of Ibe tide seltinK from tha point bdiiw on the same side 
lo the opposite shure, it i?> left in tin eddy, mid conHi'miently tu 
alack water. Il borvmes for the«o rcasooH nearly HimiW in itH 
conditiont to n dry dork from n bnrbour, wet dock, or other still 
water; it therefore cannot be tiihcji lut an example in point, except 
HO far us «buu-In^ thiit there are paiticulur luciilitie« and bights 
upon a tiditl river whcru the dirctlion uf the entrance hecoines of 
le+i impiirUinc.e. E»en there, lii>w«ver, from the putes beinff 
plared m> near to the river, the platform in ciLrried beyond the 
wbarf-line, and the necesalty for the exteiiHion of pit-m tii form n 
clumber }is* been involved. The object in this ciue, and with 
ahip-buildcm Kciieridly, baa been, ni) doubt, in pliicing their catea 
mt rbiM) to the river, lo K^t aa irreal n di-|ilb of water at posiibte 
with the least fimount of cifovnlion, and lo shorteii the dock ms mucJi 
as pci<isiblp. with retV-renct; to the espcn«c uf construction nnd the 
cult of liinil. In niauv Mtuutionii on tho Tlinmr* the existence of 
il road, or street parallel tu and mit far dint.iiLt from the atreain, 
has been tlie couse of ivn encroachment upon the river. 

Fig. II. — The Shadw«U entrance of tbe London Ducks points 
so modi down the river m to form a very obtuse auKle witii the 
atreain. Tbe incotivcniencen that would otliiTwinc rcmilt tu vewcia 
enlerijL^ are, fn-wn various cnii>c*, ohvinted at thi« entmuce, which, 
ia fact, beara a very good character. Uuft vf thceu duum* ii^ tbul 



tbe aet of the J1o«d tide ia itcroM the river, lowarda tbe epputitf 
nbtire from ih* bi|;ht below the entrance, which in left in cumpim- 
tivcly filnpk wikter. and is thue nii>r« at right anitlea with tbe imi 
on acc<mnt of Ibis partioiilnr »et. Tho g'eat width betwcro the 
winff* and the additional timber extemni wnrka alu> afford ptt 
fncilitieK, both when docking and uuduckiog veveN. In thu 
Iitttor cane the ra.pabiliti^ nri*e, like tbone at Ibe BIacJewaII n- 
tranees uf the We«t India Dorku, frvim t)ie judiciouii ronetmctKa 
of tho erternid works, which, however, b»ve in both iaKtaatM 
ht^en, to A great extent, of tiubeequent formation, to obviate tnb 
attendunt upon the orifrinal form. It will at once bo 4««ii, hr re- 
ferring to the plan of thU entrance as it now exi«ta, that tbe'«i»- 
venieneea for docking must have been much leaa be/ure tbe exter- 
nal work* werti added. Th« timber pier added to the wMtemtf 
upper wing and the dolphin, form, with the northern portion 4 
the wing wall, a line of direetion pointing up tho otrejtm, which ii 
the deeirtible direction for docking a ihip upon the flood uiha 
KwiiigM round, her larlmard qunrtcr coming in contact with tlw 
dutpbin, nnd her vtnrbnard bow with tho timber pier; she ia thw 
prevented from tailing upon tbe sboru on the spper dd(^ aa ihe 
would olherAJne have done without these external worlu. The 
timb(<r pier and dolphin on the lower Hide, perform tho name oftn 
towurdi II viMid leaving the dock Jn«t ufler higli-water, or beuic 
docked when there ia no run of tide, and the aoutb-wcst wiij 
blowing ber on tu tho shore below the entrance. 

Mui^h of the external wini; wull on the lower, or eastern ddc^ 
tnilfbt have been dippcused with, had the direction of its vntraMa 
been more at ri|^ht angles to tho stream; It is, however, ta te 
ubM-rved, thnt this direction would not have suited fro well m ikf 
one adopted in tbe general pbui of the dvck^. This entrance pct- 
ovs^san advoutage pointed out in the iDatjiuvo of the BlnckwiU 
^Vcst Indin Dock entrance, from tho great ^idth alluwiiif; m 
vusads to pa». 

\f r. Henry It. Palmer, tbe engineer employed to conttmrt ibb 
entmncc, publisbi'd in iH'i'*. n paper entitled "Report on tbe Vn- 
iKHeil KiiNlern Entrance tu the London Dork*." In that pifti 
Mr. Palmer saya:— 

Tbe takiog of a ship iot« a harboor it reqalied to be perfonntd br lit 
penoDi an board, and thfrtfore tlic line of direction of tbe entrmnee ia aaie 
u iimpl« nt. tier security ftgiii the wind and it> caiii(>|D(neet upon ttia won 
will altoif. If the simo tarec can wiiLi s.ifciy Ik emplo^ad la eondasi 
renel to itlll wsier winch hu taken ber lo tbe mouth of it, tti« colnaM 
will be performed with moit esie. 

On the tea coatt. Ilie witiil, and its coniricinencM upon the water, ooniticttt 
Ihe pdoclpal fotcn lo he contended wiilij tha current of tbe water Mi| 
compatalivclj o-f Utile oi no valoe. Oii a river, ilie ciirreot of the w«itt 
lieeomct In eueutial (oite, tad that in projiortiun ta the wtdlb of tbenM 
is ilinriinLShtd. 

tl i« otmious, that in both eatct, it is preferable to make Ibeae forces nk 
irrvinnt In nur purpme, when it is piseiksMf ; and in itie fomitlon ef n 
fntranca lo a harbour, or ■ dock, itt jiosllion, directioa, and focn, ahOoU ta 
lucb u to cipou a teasel to a* lilUa actluu as poiiilile not avail^de la thk 

OllJRCl. 

The communication between a river and awst dock, being throngbik 
DiedluDi uf a lock 'nhoie ti'iiiia but liiile (xcced (he dinieiisfons of tbt sbiy 
that poties tlirnugh,!!. i» iiu|>urlaut that the water alioul Ike niraaeele 
that lark should bf, if pauiliEt, quieiccint. If it baia a running or tutbl- 
lent molion, cooiiderible luliour is irjiliipentsMy necesiiiy la cvadact 1 
Trisol williin its narrow channel with safrif ; we tlirrcfnrr (init llitt muf 
of the piilillo dark) err provtrlrd with an external sifj. or lisitn. which Is M 
fact a liiibouf, whoic eoiiaiice It luOiLieaily wide to admit i^rtseh dunsf 
inuBi weatbTrt, while st tha ttma lime it bai tbe effect at prodocing itS 
wstn where that is lequirtd. 

The adoption of tbii prineiiile upon the Meraey nod upontli* 
lliimber, on account of the heavy sea, ia referred to; adso the 
entrance to the Hnll Docks, from the ri%'tn- Hull being foraiediB 
a rccc-iw or fore-hay. 

Tbe cntrnneo lu the Bristol Docks is referred to by 3lr. 
Pulmcr, HH n precedent fur the case then under his connideralsff) 
whi'To the vntruucc lucks puiut down the ulreoni and fom an 
oliLiiM) aiij(Ie with the line uf dood, and where, ba Mr, Palw 
wiya, 

Veuels go up Willi the (load liilc onlj.anrt sail moit genei^llr at onniaU 
the enirince. When (he wind Is high and corrcipoiult wiili Ilie ttdc, a mfe 
is scut on ibore oppoiile the entrince, and being cuiirietird with Uic iltrii 
the ihip il Msilj pretcutcd to tbe lock, sad is coiiducud b to still tsMt 
wi 111 out risk. 

It may be observed, that tHc extreme aarrow^ness of tha Ai 
nercs^iirily inducted such an arrangeninit. 

The particular pouition of the entrance* to the Runcorti 
ia next reviewed; Uiub« through the lucks, Mr. Palmer d«Mribw 
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^'psnllal «Hb th» eurrsBt," ia rcferenm to vliicfa he «ubB»< 
iliy sajTB: — 

»Qob u Iha TcweU ut aol Te<)<tir«il to dati«i« from tlie dirrciion of 

ent (>■(. to li* kerOM il), nol onl)' u (1i«ir inlndiiction not idiiIv <)if- 

^^ Uw moUaa cl Uie tnttt, but mIiuUj >eMiaptiiIi«i] hy it without 

Of Ihe iIocLb in the port of London, Mr. Pnlmer eays: — 
Wbeo we cont«»(it«te ihc Imnitniity of tlie Irallie oa ibe Tbimei, tnit 
«st«Dt o( KCOfliBodatioa ■fTordec] to the *hipprng,u cnmpttcil wilh 
ler ^rli, il i* itirpriaieEC th«t the entrance* to llio nuniecont docki ibould 
IcM coq*«si»t l&in lliQie oa riicrt wboie ntii^ilion It ninrc dtlGcult, 
i« fletrjftM* uc nil nutomtr, to that «li«ii tlic hrid of t iKip •criTet 
.bib il* mn£n«d tpae*. tbf «iern It ofhpoted to tli« k'liOB of Iha current. 

Mr. Palmer then dnnrribcs tfa« cntrnncof to lh<: principal public 
tad tbe l»!i(Fur eiituited at tbc ifri^i"^ tluuks mi uuruunt of 
letr ^w>ntioi>; iD reference to this he Bavfl:— 
Now H lh« forM of tbe «ii«r UL>un tlie iliip U lli< tme tietween tha 
yArtUcli, llie iireii[ili trijuired to ruut it will tie ilio ■bdic, whcihrr 
Mid poiau Dp or down the tirnm. Kul it it ■igutd, that If the 
Bt*wic« TCioeiidc with Ibe ditcclioa of Iha tirtiiu (i.t. (loiut* down), the 
BMel nuf be fatoH agklait ono o( lb« >id« walla ; and if no rifitioD be 
■•dc ta pnrent toeh u effecl, it iiadaabl«dlj «>ould taiii«limM offur. 
t Iba retMl nuit lie conlrallrd li; ropt« at Ibe itrrn, conni^cUd vilh a 
■orlnf. wtib Im fortw in Ihii potition tban ojitn laid aetoai tho ilrttm, 

piapniioiullj to in all ttie tnUfmcdiiW aoslM. 
>B« if tbc rotrantc poini up ilie atream, liia lettel mutl be ollomd to 
M irat alMTC tbc cairance, and tbea be ilrawtt lowttdt il niili • force 
mttiu ibaa ibat teqnirrd t» mitt bet motion, u in tb« (qrmci ca*f . btcama 
be motto* of Iba tircBnn ii fiAtd to that 9( lbs i«»i*;]. Ahliuuili Iht 
lilfiem«e in Ibc quanlilivt of foice and labour may not be grtsl, ll>< diica- 
lioa of tha aotrinH, It oarrow, ihoald be guided by locatitie*, >u<:ti U the 
•itloft In the river, ilie pmliiun o( nuMiriagi, &e. 

AAcrstattiiK tliul tliu iiliove r«uonia|f Applied In narrow en- 

raucoF, with tlio ghtta done Ui tEie river, iiiiipiilicuMt! for tbe 

•otulon UwcXk, uhI rrfcrriuK to tbe wniit of width nt i»»»t of the 

itrmacM, tuul tbe tvo dtwe proximity of their giiteM to the Klrriun, 

r. pKLner descrlbei hiii puui for the ^hiulwi-ll «iiiraiire, in ao 

(oixbaticv with tbo principle? above luid down, and wbtcb wm uib- 

nuently carried out umltr (hot engineer. 
*bitt entrance, bawuvcr, by odditiouHl outwork*, reaolvet itwelf 
,1* a very different fomi. 

Fig. I V.-^The entrance la the Grand Surrey Docki nod Citniil, 

Uilherhithe, jioiiitx kli^btly douii the rtrpuin; but froni the luciU 

t of the tide from th« ii|ipiiKi(a> shnre, its lim* of ilirortl't;! rornii 

ifery obtuie anale with Ibe *el of Uih Hood. Tim elTiwl iirwliiccd 

r UtU n <tvinc«d in an e:ilertuil timber jelty and dulphiti, ulT the 

Eper ijde, by which n letsf] it brmight up iipon tbe ihiml. in the 
iat pocitiao ill a line witli the eiilraure, which in iibviiiuiily inaiil- 
cient u to width and leu^tli, when the set of the tide in tuiiiii- 
witbotit these externitl vork«. The direction of tliit 
ha.1 pnihiildy hei«n influenced by locul circuni«tancea cuu- 
with neiybhuiirinu; propertiw, 

I-t, — The ^Vappiiii;, or centra] entrance of the London 
is atltiated nt n^dit anKleti to tho atream. Ito direction in 
poaition mult no dotiht linro been infliipnced hy local cir- 
lOes. Iti dtrevtion for the two purposca of dot^kinjj; and 
iing is tolerably eliirible; hut there is a deftcien*y of length 
I* ttio river, nnd 8pUyin(( utit of the win*; nullii; dolphins 
ouiwequcntly he«n rAitder^d nt«e«cary, hut th«y iiro ])Ucer) ut 
■ 4iBtaDee out u to act «imilarly to tiw mo[>nng( iit other 
lOM. There ia a local eddy of the tide off Uiin entrance, 
•rUdi makea iu direction of less oonwquence. It is principnlty 
ued for entail veiwcla and bnrjTM. 

Tlie tipper eatranoe of the London Uoek*, culled the tlermitajre 
tntnuiM, ia nearly squ.ire to the stream, or ineliiiintf iJijrhlly 
downwaide. Thia entrance is not trned; the princiTinl trade u 
thUB curled on at the lower eoatem entrnnce nl SbniWeli, nhfre 
larife tomi of money hare heen expended in the lepair* and im- 
prurmnMit of the immedi^ite otillel or enlrance. 

Si. Sai'MUr'ti IWk rnlnmre, on the tippimtn oide of the river. 
potnta rery mueJi down tbe utrcam; but it i« iciippowd by jiertoni 
cunnectcd with the port, thnt its ori^ual formation vtitu out of 
auRie naltiml inlet in the shore, outride tbe mnrKU will. «rid, hein^ 
only > tide dock, the diri*cci»ii of tbe ecitniiiee irn* tint ciiixidered 
m iauc& Ui ubjeet m in the iieii^hbouriu^ wurki. It would, 
fcowerer, be npposed. that the direction of the entrance to iuch ii 
4eclc ira«arnnHiderittion of imporlaiue; but a (Htniparison uf this 
exunple with that of Limekiln Dork on tho opposite side, and 
which ban befont heieii ipiuted u> pointing acutely up tJia Hireain. 
•binre how rariwui hii\e been tbe modea of treating tben tidal 
•uoBtmctiooe. 




/■"iff. It. — The St. Katharine* Doek entranee points slii^btly 
dovn the ctreara. There iH at th»t •i<ol ii Kreat tiepth of water, 
and nhipi lire frefjiiently docl<od after the tide bm fallen, accArding 
to the judgment of the dvck-ni niter, wh<th«r it cen be dorns aafelv. 
L'lidt-r thwe circumrfaiieea the direction up, or down, ii not of tfie 
B.-iiiir iniporlmice lui in other eKaiiiple^. But nn evil \» enttuled at 
theiTe docki, by the «mfilt .trnoiint of width between the wtn^ walle 
at the entrance; the piuiiciiUr luriUity mutt, however, have neCM- 
iuu-ily invt>lveil thin, and the u-inija were probably projected and 
Bpl-iyed out a« much as the nnture of the site would allow. The 
nbiWt here kIao uah to dock idiipa iguickly, nnd nUo upon a fallin)! 
tide. For tlii< the hn-.k hiM three pairii of ^atea, the outer pair 
being plnced a^ cWe to the river u uosaible. The fact of a piiblic 
street here running pimllel to the nver, nnd the eriLuiment of a 
twint;; brid^^ over the lock ■lIm> prevented nny j^ftnt iiplayiiig out 
of the win^ vulta. 

In reference to the generni question it may be obKrA>-ed, thnt 
the forrg«ing sxanples remlve thGRisclren into three claMM — 
vis., dry wgraTiagwoka, wet or II oa ting docks, lutil building slip*. 




Sa^ 
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Fig. U.— With examplos of the fin* cUmh, vie, tho dry or 
ffraviii]{ dock*, the fn»X dentderntiim appears tu be, to get thcnt 
plaeadat auch an vi^le to the oourso of the tide, thnt shipt may 
be docked upon the flood with the greatest facility. Thftre caiatu 
but one opinion among peraonH acquainted with the practice of 
dt)cklnK ship* upon the Thaniea u to what thia direotiua should 
he — v-ii,, an ncute angle to tlio Aood, or in other word*, puititin)( 
upwnrilo; Mtiiie recommendiiiu; (if the Nte will iillow it) a direc- 
tion neiirly up niul down tho >treni(i, others an uii^lb of about i^, 
with a dolphin half the length of Uie tthi^, above the entruicc, tu 
keep her from tallinii; on the ground it tlie wind fJiould be oa 
■iliore. it in obriou^ thot the ^Ciitcr the degree of obliijuity, the 
uiiire the river fnmliitce will be rei(iiired for sack entrance. Ships 
Hre usually docked iieud firyt, and turned out stern firrt, from dry 
docks. If the line of direction of the duck points dowaward:!, 
nnd forms un obtuMt mi^c with the direcliuii uf the flood coming 
up, or is even si|Uiu-v tu it, considerable labour mid ditBculty lire 
Involved in hoaviuK down the stern pf the ve»»et ngtiinst the tide, 
w tbiit ikhe may be in a line with the dock. This very force of Uie 
tide ia taken ndvantnge of, nnd aauste iu placing tbc ship in a 
proper position, whuii the dock point* U|i tho ttrunm. Thi« direo- 
tioii is e(|uiilly udvuutogeuus in uudockiug ve<H>el* from dry dockii, 
a* the aliiKMt invariable practice ii to turn them out Stern for*- 
iiioit; thus the vvoeT* quarter first meets tbo tide, i* carried 
upmardH, iind her lM»r is brought ugainst tho tide in the most con- 
venient po«itioii fur mooriog bvr. 

j.-,g, IC— ^Vith wet or flouting docks the can i> altered ss 
retmrd* uiidockinj;, and thi* has been met by the grenler width nt 
the entrance, formed by the upreading «irig« on either nide, Tho 
circurostanccw attendant ti])on a ship entering are precisely the 
same as wbea approaching a graving dock; but iu trndoditiiig B 
loaded -rteael from a wet dock, she b brought out head flr«rt. If 
the eiitmiice pointed up the stream. the veual'a bow would rciiutre 
tobokantod up iinmedislely she met tho tide; this would cause 
considerable iucoovenionoe to on outward.buund vestel, which 
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should Hvrinirwith her bow dfrtrnwarits. t^hipnBrv fre^juentlj- t«ken 
out with ihvir rsTitln cct on r fair trind, ■ml in xuch ■ cuac, a fault 
in dirvctiou wuuM be itilJ more wvervly felt. 

A diri'(^tti>n tiNily Miuare to thi> HtrrAcn i« rm-^tnmenilml l>y 
wme Biithorilien u (lie best for wM ilnclu; ottiem rvcanim^nd «n 
acute kitgle of atiuut W witli th« flood, na Hhowii in Rg. 16. Tliv 
Amount of iliii! iiiii;lp, huvever. bivnuir* of Irti iiii|iijrtiinre if u 
(TTMit vldtli in oliliiiiiH .-It the i*(itrHiirp, lir niiiddinir out or HpUy- 
iiiK the vii^rs. Thi* ufiiicr wing, or [lier-liead, khoulil he funned to 
Ji {\i\t ciirv«, ur even a ittrnictit line, io as lo prmtont n fnv<iurnhl« 
oniric to tti«' tidvi for 9 Mp ciitcrinic. The lowrr jiier-liead, or 
*ifi(r», should Ihi rouiidrd, or xiiliived off very mach, 1 iidmit of 
A v<-K!it;l, whilst Koin^ out, turnlne wilti her hcnd upon tide; it 
Khoulil alMi [iroject »bout 3n or «' fwt fiirtlicr out lliwi tlt« iijiwer 
pirr, in ordt'r to rorrr tli« vtitrbiirr mid rviidor it mure uccei^idlc. 

The Krrat VHriationa thut exist in the PKitmplmi on thv Tiiam«)i, 
iue attPibiitml hy per^oiii; iiitvrF^tcd in Hhrp|>iii|t, to tho importance 
"f tde sMeet never huviriK lie*ii miffideniiy r-onsldered. «nd idso 
to viniit of cApita] nnd avHiiable space on the bank« of the rivtr. 
Tlie |iiMitioriu of dry iIiH'ks have, no dmiht, in many caxv* W*n 
reflated, irrM]>i>i<tivi> of niiy other rofiridi^rBtinnii, luniul}' by the 
[urtinilnr arrangement of tnc {^rround ia which th«y nJire btwn 
ivi Ilk I routed, the direction of the firnt dock rvgvlating that of U* 
•uccenaom, which wer« built jiarnlltl to it. 

The i^reat deudemtuin with duoki of «a<rh dettcrivtion appears 
to be to obtaia a« i^reat a widtb ns possible at tfio immcdiule 
entrance, and the larger this i%, of leu impoTtAncc doe* the anjicle 
be<>ome. The width i« o>ii»ideie'l by many Hhiptrri^lits aa the 
moat important elenteut of comideration; with 11 rircat width, a 
nnoU aiiioiint of heavinic on one purfliaM or the other will correct 
a (treat amount of wrur in dirv ction. A «hip, when beiny docked 
at audi an entmnce, first louche* the upper pier, and her alern 
muiit then be drnwn down, to hriiij; her in a line with the i>nlrftnce; 
the preatdr thi> width thcroforp th*i brtter anple fnr leverage, or 
purc-hiHe, will b« oht-iined. It if nUrj a ^eat aewdeiatumtoalforil 
plenty of r»<>m lo pilut-^ whether they hiipjiea to b& taking v»tsel« 
into ur out of wH dockn. 

Ah retfat^l'^ ImiJiliiiff slips; iheir direction nppeara, like many 
iostaoGCH of f;ravinu docks, to have been Influenced, un the banks 
uf the Thnmw, and pcrliaps also on otlixT riyrr;'. by Internal local 
circuniHtaiiren connecti'il with tlic tKoiirc and diviniiiii uf tiroper- 
tic«: the ciin^lnu-liitti of one itlip )i«h bIao f;i>Yerned the direL-liuii 
of th-ovc in tlic imiiiciliiitG vicinity, wliich arc (;eiierally pnmllel tu 
the fimt. Tbi» liirrrtMHi, it will at once be wci'ri. rnunot he wi im- 
portant an ill the Iniliinrv of i^nvin); ducks; «lill, hiiwcver, vit 
vessels ar« launched niern furemoat, and utually altuut tlie uanie 
peri (id that ndintllanco into ^nvin^ docks takes plEtce, the ennic 
reiivon* that inlluencc the diret'tion of one would affect also thut of 
tlie other: Ihut in, n veuel briniic I (Lunched, and her stern carried 
up, her bead would be brouKlit u]i ajtainst tide, wliich is Uio most 
convenient position fur moorin)^ her — consequently, n pif»ition 
■Jii;|jtly incliiiintr up the rlrvatn, appears desirable ) practicidly, n 
direction eijiinre to the ntreiim, nnHwen tIie)iurpoHe,andi!t the lieiti, 
having' reference to the value of a river fruiitaitc, 

The direction* herein referred to a* apparently the niont deiira- 
lile, are — an angle of about 1^'" pointing up the streitni, furtiravln^ 
Docks; an tuigli* of about (10°, in « "iinilnr direction, for U'et 
Docks; and a right niigle for Building Slips. 

Ko one know^ better the impurtaiicie of the subject than the 
thipwri^hU iinri pilotK, iind with now much lem risk venoels may be 
docked ul some (.'sLibliJiinenlM than st othew. The npi'ration of 
ducking n valuable cJilp, with pe-rhaps but very few inched tu 
lipiire, iK at all titucH n ni-rvoiis pniWKs, mid they who are in the 
eonitnnt hubic of ciinduclinft KUch opcrntiona can give thu bc^t 
practical opinionii on the subject. 

The oiiiuimw of Mr. DnwMin. Mr. Knight, Cant. Bond, Capt. 
Evans, ^l^. Kinipple. Mr. Hreen. .Mr. Haxlip, and Mr. Wigroin nre 
given in Icttcrc to Mr. llcdmaa, fcum whence tlie following ei tract* 
ue made:— 

Mr. DcvHOM ttrt I — " I hsTC reailvith iodir altrnlina yonr remarki on 
the icicril Kf t iiui ijif dock cnlrsiicet on lit livnr TIibdki, aaii aiiv vl- 
aojiiicd Ibc ikctcb jau kiiL nir (R^. t£), 

I fee! a ilrong cooviiiion iliac a gicat eiiof liu been CDmnilled in the 
cDiiitiuciion uf luoit of ibeni. Mj oftinion ii, that the enlnncc «hould 
■■■Dil in a lioe, ntarljr op and donn tbs ttrum ; 10 tbat obtn t tbip eomci 
alonjiide Ibe j«'ty, for Ihe puifrou of daikiiig, th« bow wouEd cmiI/ enter, 
*ntl much tine and Ubaur Im taied in bt,tving iba Uern down ag&intl the 
flood tidir. 

The eairsDCA Inio vi; dock and Duke ibore are butb ver^ bad, lad tie 
tiil ii iocreatcd by tbc Hood tide running pnrticuhrly ilioog. 



I admit that, In wtt dock*, wbert tbcaiil(aBera,or Jawi octtlda^ 
galfi, arr ^pncially to wide, the ciil ia act »o teietrlv fell ; but 1 1 
Bh*R the \V«it India Dock*. lHackwall rod, rtit firJt maile, Iba <l 
lna<I«d ililpi *■( 10 gr«kl, ll.al ii wai tuaad uMcMar; to eaund Ibe'qpM 
pier id Hit manner I prefer. 

I aitribuK- Ike bad rntrancet In wtni of Judgment, «anl of nplol. u4 
perliapi uf *pace ou the tliore uf ibe Tbinin." 



Hf. lt.^pM|»HI] Wet Dock. 
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Mr. KNioaraafi:— "' With raference to the generil quraUon. : 
ma; be )i:rctuuied, that the cniiniicu to Die |)ub1ic ilmrk Etufibthioenia knt 
I1CRD ccmilructfd in a iiiiniifi decmnl mniC rlifible (hnvinK rrfcrruec In lie 
ael of the lidc), for Ifae purp-otc u( di>ckinj( loaded thlpt, ind ilial Uic tnfr 
ilructioii of tbo finding dochi bit been more (iaili«ularlir (kleiiDiircO lij la- 
lernal contidrralionl, u trg;iird> the gtijiinJ onwhifb tlie dnrki hai* tct 
frimecT, illliaugh Ibn entrances to t1i# piLhlie doeki may, in tonic c*»ai^ U*i 
alto been iiillueuceil by limilir cuniiileratiani. Xt rBsardigraiing doib.' 
ii to be ohtorved, tbat tbr; are comparitiTpJ; biil ipliloni uf«l, and Itiu Uw 
iUi:k of iiile i( generally iikcn adiacilage of lo dock the vettelk 

The entriii-ce to the EbiI India Uocki, pointing upw«ida lo ibe (inaairf 
tide, 11 protiably lliu best direction «bii:h could be giitn In it, a* the unaa 
of lide loni ralber ilroncly «cr>tg il, snd Diitd the introduction of aiMM- 
lujti, Itige TcxcU wouM nrvniioiiKlly lian)[ until tlic lid< tlackMli M* 
hv mira'u ctT * ^oaiti^r f»pr. iKr w\fxi\ rin Ire buvr rfiiviii Ih« btrcan, wbi* 
Die hetil i» poinl^'i ti> \\\r brk.aiid tUf i«>ttl br<>U|il<t iiitii Uu- line ^f 
ilirfctiuii ol llie LoLk nilbout tlie itwrX being brougbl to a tigl.I aiigU WiU 
lite atrrani. 

Hie fiillDwioK are tbs oliHiratiant I La^e recflted frniti Captain Boadef 
the Eiiit liidit Docki, aud Capciin Evtoi. of itie Wett (it<iia Duckt. 

Cajitain [toNn Uft: — * I lliiiirk Ibe Eait India Dock eiitiaooi b» an t4- 
vQitUge uier tlie oilier itocki. in having plenty of (uuiii in Ihe liver, aad the 
[Ilk never ruoniii^ hard, rtcepi wlicn it bkiiai with an eatlcrly gale t Ml 
now n« bavc the uie oi tlic ia|t to keep the il)i))'s sirrn ilnwn, we uadstk 
iniiucdiatclr wc have water 1 before we bad tugi, if ibo nind blew kanl.iha 
large th>p> wuold bang onlil tlm lide (lacked,* 

Ciiilain ErAHB lajii ; — 'lam decidedly of opiiiiun tbit the Blackmfl 
entrance into ibe Wett l<idi& Dock i) )>y fir lb« brit cuntLiuctcd io the pM 
of London, il* bell mnulli gitiiig tufUHent ruoni 10 kanl tbe Ligcal ntwl 
tbat e*er we* docked ia (be poil, and Ibal wiihoul ibe a>tl>l«nc« of nA4( 
a quiitnr-rop« or that uf a atFanittaat; allhouf h it rnoii l4« adniilleJ lt>i 
the Ivngtii of Ihe lock ii in *r>nia menture aa tnL|iedio>enl to tlie quirli dl>- 
patch of bukinet*. Mad ilie batin bpeu eairied ihuul ;0 feet further on', aud 
Ibe bridge kc^it nitbia tbdock'Satci.libuuld Ibtn conaidtriti perfcel m.dtl 
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fbr in eniTUin: and I im of npinlon. thii ill dnrk entrinm ihoald ralbfr 
lincline npsirdi aiih the tei of Ihc lLi]e. wliich laould niaka Uiem cultr of 
M> MiUB Ikr Iboit. •> ftll TFutliuf *nT mafniluile tboiiltl lie broiagbl Hill) 
ilwir ktad HpoD tkle, w enter wiih ufri^ whrrr ihrtr ii ■ airotig currrni ; 
IMI vbvie *n rntraac* U toiratd in in ciid)' oi cnuntcr tid't. vhicK it lo be 
(nunil in TaiioM put) »( |)>D Tliftniet. 1 wuutJ trcDiiiuJcii<l tint lb« !ock 
■banld be pUcol at ri^hl tngin itilh tUr Honi!, in llsfl itrtim ( (ml »h«n 
thtn ii i itninf (id* imm^iljaUtr (froii lh« «nlr»nM. it iliaul4 incUns up- 
wudi, «tlb lb* lower {lier.hcul carried ihnul 2i teH or 30 feet further 
lata the MKtn. than Iba uppct onr. » lliat wouli! rnuia a partial eddjr, 
bimI Ibtrehr Bake Um enltance n*l«r of accru, aa nell ai facllliau ihe 
iatklnf' 

Tka great «idih of llie Blacknall rnlranre nl the Weat India Dockala ad- 
HM|tag*o»( at rrgardi the undockinii, ai it admit* of the invard *e»el being 
^^^Hb tlv enliantr, an'l trivti luliit-icot t-jom for (lie vut'cafl ilitfi Iq [>a>i 

thalib>Ml>intaj»." 

Ur.KiMiPi-i.anTa: — " I have lonf paid atlratiDB to Ibe ditForanl an* 
Irafien lal* live nriaiti w^t and ilrydneki^n Ihe htnkaof Ihe ri<er Thanea, 
MKI natldar Ibat an angle of ti", pointing up Ihc »(rt^am t« the aet of the 
l»d#, U in cveijr najr Ibo mnii fli|ilii1a; (nr initanei^, LlmrUouM Briilg* 
Rnck, uliirh I now auprtlnlpnri, froni btlrtg nm\y at right angle* to the 
•trraai. and from the icl of the liiEe heini lo iiTcins. paitit-ulailf i( the 
herfbl of the iprinai, wben it ii uauii in dark la'gc %hi]>* uf hcaiy draft of 
araier, it ia xery diOicull to aquirR the tcmcU anil lo plnce ttiem in iioiition, 
*>thoiii a large warp fiom tbrif quaiicr, lo heaic en, niih a ^rcat number 
tpf awn, aaaialcd, vilhtn the Ual lew yeata, !>)' ileam-p^*er. Tint ptoceu 
eauaea eo much dnla;, Ibat the *h**1 freqiierbllf canrtnt be haiiled a-bead 
■atil oearlj bigh-wairr, and then aomelimei wiih only frnn three to aU 
loebta aaler tn tptie, Thit. it nill at oner Ii* teen. iniiDlra great (it k — 
]ndt«d to mneb an. that I cniild mine leieral aliip* that baeegrotindad in 
anmt doek enliancrt. and have o«erhuiig tbe aill of Iht gatn from 20 fret 
U so feel, (ivinK tnlire!;r tu Ilie ahuie cauiet. Tbete [iiJlk-iLltiei wu-ulr] be 
entiicly obviated if the dncka were; etraiaicd la ibe aWve-namrd angle, 
t>M«v*e Iha pilot enuld keep the iMp off in deep walC, oppmile the dock, 
until tifleca or I'tnlj latnule* hifiire higli-oiler ; and wliiti ordered to 
briiif bar to (hatiag ever* r»ft aiieadjr prepared), ho wnDld ha enabled In 
Silk* (BWa (Vftain of getting her aafeljr in and legufed than at preient, 
when to much labour and eare are reijiiifed. 

With regard to wet diicki, I cnntrder nrarljr tba ume ansle to he equally 
adiantageMa fnr bunging to and diMkinc a large number of liomevrariU 
bomad ihlpa, in one tide ; iMit with thia difTeience'-foT undocbiiig, the Inner 
yier-K«ad wpnlJ reijoir* la be cacticd out ncarlj ai ixgnt angica, prujeciing 
ahool 40 feet or SO feci, and rounded off; which would m widen the 
calraK*, that thip* when being uniliickei), wbeo they alwayi came out bead 
flrat, majr. pratided ihe^wanl lo go rlovn tl>« river, that it to la;, bring 
ootward'hoond, niiike a wtrp fait Id the laid pier-head, and with anjither 
takm off to a liuair, laid out for the piirpoae at lume cnnteulenl diilaiice, 
be KMhIed la awing with the tide, and at once prntced on tbcii dntination." 
Mf. Cmaaii aayi : — ■' I have no beailalian in itating that thecntraocet of 
dr; and wet ducka ibould point up. and not down the iitram." 

Ur. llAatip lajat^" M; opinion it, Ihal drv docka pointing ap Ibe 
atream on the tire/ Thamea, at an angla of 43^ nia^ Bntiipr aierj piirjioae. 

With raapeet to w«t doclii. i cuDiulet that ibtj uuglit to be at tight 
■Dgtea. Willi a auvtlcirnt entrance. 

Keapecting building iljpt. the angle or run ii alwajr* governed hjr the 
rinr wherein a new ihip i* ahout to be built anrl ttuuchcd." 

Mr. VtABitu layi :— *' I fear jrnu will not arrive at any drfinUe rule on 
ttu anijrcii but it appriit lo n<r. that all dock eniriucei iliutiM point 
■Itwardt ; tbe degree will depend on whether the tide tuna ilrung, or niil, ai 
lh« poini or part vbrrc the dnck ia tn he ci)n)lru>cted. You arc of cuutae 
aware, tbat the aet of Ihc tide alien jirr*!!^ in vtloniy at dilTcrent pail* of 
■ h« river ; but, in mj opinion, the itian^er the ant or run of the tide nia^ 
ha aeroM the dock antranri>. lo niDeh ni«re ibould )l paint ap, (or the «ia- 
«fiiiri»e«of nalng th«dorl(." 

Mr, Rkuwan lietrj,-*^*! to ncltnnvrlcd^f, ami to wffcr liix thnnk" for 
Ihe asai^taiice nffnTdtd liiiii by the pruprietont uf dwk» miil tlio 
offif era wf iloiik com [Ml II ion on tho river, nnd he ren'iehted it iniKbt 
be iindentood, thM when he hud dceignattd a duck vntreiico an 
"bad," or "indi(r*rent," il won not inennt iiividioiiiilv, Itit thnt 
From cirtrii[nBtnnc4>«, or Wality. it wa« iiot hu ftit uiirn^lv situated 
•■ iilhrra wllioh h* hod Anpociiiily di:niiiiiinnt<>il iis "^t>od.~" 

He tli*fi refcTTed to the rirawiiiK of Ihc BIuckuNll <iitrnnc« of 
th« UV»t Indin IWka (Ktf. V), mid xtutH, tlmt thtn- veneN could 
not bn bro4igbt in on rendjly kk hnii Wrii ori|jrinnlly irilpnded; but 
tbef were brought up boad upon tide, nnd wrro wiirpi-d in- aha to 
th^Shadiecl), or ]ow«t tnXntnee of the London D(>ck«, (fig. ]l), 
wbich oJthough pointini^ down the riter, nnd forniinic an uhtuHu 
iuigt« with the line of direction of the Hood, waa yet, hy the nddi- 
tionnl irorkn nt thff entrance, reaoli-ed inlu n very advatitnitt^>ua 
form; for the tjpper wiiifr, with the timber jetty nnd doltdiin, 
fiirm^d a rather ai-iite angl» with the Mrticular set of the Hood, 
■■d wsa therefore advnnta^eoua for doikinfi- veMela; the ioHer 
woriu fanned at the aarae time a good dirM^tjou for veascls depvrt- 



inff, nnd beinir brmijifht up heail M|iDn tide, Vi«iring the parliculiu- 
iiutlitir of the I.ciiidun Uiidi*, it wan nbvloua that a direclimi 
piiintiiig up the atreum would have entailed an bad an anu'le of 
commiiitiiefltion vlth the dock«, unit xn awkward h turn for the 
veKkpls, as to render mJch a piiKitloti ii4>xt to imjioiMble. 

t-'iti. 14 TUB a plnn of the SI, Knthnrine IWk'« entrance, where 
the direction, aa hnd been before (•xpUined, wua ri'iidere^l of !•«« 
iroporlnncc by the great depth uf water, ttLieh allowed veueh t» 
he diieked after hi^h water. At Hurh n site a* this, a wide 
entrance wan almuBt unattainable, from tho |l^at raliie of Uie 
Und. 

Figs, la anil to were drnwinfca of what appeared from evidence 
to be Koud forms for entrnnceii: the fonner tor a grnving dock, ut 
nn angle of 4A% with n projecting pirr on tlie lo«t-r niiic ; and the 
Inttrr for wet ditnkc, at nn anicle "f 60', — the upper w)ii|[- turnitig 
at an annle of ii" u)iuiirdH, and tbe Iohct nt a Eimilnr iiii);1c ilowi)~ 
wftrds, together with a projecting pier. Sucb an cntmncc would 
nfford equal facilitica for tlvrking and alao for undocktng; n 
double luck waa alao Hhown. 

There was another quention, wliirh however }iHd not been 
tonrhed tipnn in the p;i[ier — vii., the heat aji|;le for a wall along 
whidi a teufl uiiiild ii.-um to enter a lock: for instance, upon n 
canal, what angle would eive the leaat amount of reaiitaiice to a 
boat entering a lorkr Thin, howeier, waa not of iin)Kirtanc« in 
ret'erenre to the iirenent inquiry; atili it waa an interciliiig ouea- 
tion, well dehervntj; the attention of the Inatitution. To liltifc- 
trate the notice b« to docking vesneti!!, lie might remark, that at 
Itlemni. Vtitmg'a eitnb)ii>htneut at Liiiiehiniie, where a Ijirge go- 
vernment att>iim frigate wan now beijig filled, it waa found necea- 
aiiry, in doekin^r that veaacl. to connect n wnrp from her ttarboaril 
quarter to a capstnii at the Wpct India Pnck in order to keep her 
in poaitiuo, on tuxount of her great length. 

Rrmnrki made at the IHretiitg afler the Rrnding of Ihefoiry^'ms Paper. 

.VIr. WAi.Kwn praiied the talent and iiiduatry diipla/ed by Mr. 
Iti-dniaii, in colltcting the examples shown by the drawijig*; the 
m»j<irity were mattem of fai^t, nnd the romoiled drjiwiiigM (t^gs. 13 
nnd 16) wpre theorctiicitl exurnplmt, deduced fmm ri-iiKoiiiiig npan 
the fiu'iK niiw liiid before Uie meetiujf. It mukt be borne in mind, 
thiit friim the faluo of hind in the vicinity of London, and mori' 
particuliirly of river frontngu upon tho IJinmi'K, the diroi'tiim of 
the entrsiiceH Tnu<t have been, lo n great emeni, le^Milnted by loral 
ririvimi.tiinre)i. FiiT inutnnce, tliel^hjidaell cntrnnce to the London 
Dueka coold not have been differently plii>i'ed, hecmiBe, from the 
position of the docks, nny otht'r than a. direi'l eiilrani.'O wuuM ]1nv|^ 
crrated gn-iiter incunvenience tlimi ani- fae'dity of entorinjr ■^I'^'d 
hnve conijienuited for. At the aatne time, frum a local eddy, there 
wna slack water in front of the enlmncu. 

The entrftnre« to piivuto dockn wore even more governed by 
loTHlity, nnd thu influenec that might be eierdsed upon (he nvigli- 
hoiitiiig jiropert y ; because in tbe ca>>e of an oblique entrnnce, llie 
vessels in entering or leiiring tho dock, woold inivenie nnd occupy 
the frontage on either i^ide of it. There wtwiio doubt of the theu' 
TVticuI eoirectiieni of making the entrance lo point obliitoely ii{i 
the ilream, if it was aituntrd in the run of the tide, and the 
locality pemiitted it; hut where there wiu not any run of tide, 
or an eiEdy VKJi^ti'd, or where a deeji fure-buy could be formed, 
the eiitrHnL'e nii||;ht he i|uito un advanlageoualy placed at right 
Angles with, tlie itream. Ic niuirt, however, be rontidered, thai in 
entering, when n vewel came nn «itb the tide, it intide fiiiit, and 
then i^wniig. In \\i» cane of the right-Dugle entmiice, tbe tide 
»tnking upon the broadside would have a tendency to drive it n|i- 
wnrd;<; wherent the tide striking a veitsel ohliipieiy, would hnveleaa 
power upon it, iind K'mi force would lit! rei)uiied to draw it acnisH 
the tide into the duck. When the mouth wiia wideui^t, htu\ wns 
xhaiied ax in fig. 16. the current would nMiat a veuel, and with .-t 
judiciou* arrangement of bur>y«, ve«*el» would be docked very 
rapidly; and in iinch caiten, if tho Watity perinitleil, the nngle 
ifiiiitiug upwardit wun advMniai((i<ouit; but where i^till water e^tiitled, 
Irom a bend in the river, or tbo tide wim cluggioh. a rectangular 
entrance would he found aa uaeful, and in generHl would accom- 
modate itarlf better to tlie property upon whicit the dock wan 
Kit ua ted. 

i^Ir. Kenhtr thought the author had taken ver)- judicioua vienit 
of thfi i«uhject; it wiu, however, evident thut enginccrn miut be 
governed by loeal eonnideratiom, and the velocity of tho tide. 
The late Mr. Rennie had deaigned KeviTriil entrances pointing up 
the Rtrcnm, nnd with the widened mouth like fig. tC; but in pme- 
tice, it bod been fo>iind neresAnry to ndnpt them to tho locality, nnd 
with reference to the adjointnij properties, Mr. Kcunie hiid ar- 
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rtred, b^ fldeulaiiAii, at cmuin rcsnit*, kikI luid iletcnniD«d 
tbnt an ftDfjle of iS' pviiitin); upirimi*w»« tiie beot for a dodt 

Mr. Sinmrr Yiti'^o felt that it ivould tic tin^raciont on bii part 
u-rro he to wUhboli), on the pnrt of tlione wboM avncatJon& like 
hit own, wuult} make them prftctleally the recipients of the boiio- 
fiU ti> be derived from lucl k discimion n tlir pn-wiit, hix brxl 
Mluiowledtnneiife* tu his tritod Mr. KtHlm.-in, fur tin.' r^iireful iu- 
veetJinition he bad undertaken, and to tiis meeting for tlia atloa- 
ti»ii that hod now been given to tlie subject. 

Ta nil the remarki nnd sug^rrtiont he hiul hi'nrd from Mr. 
Redmnn. in reTemiw to the nuirt coiivcnieiil "aii^le tu Die flow nf 
the title" for placing dry darks, he irxve hla nnijiialilied concur- 
rence; nor did bo think tlut aur one nho hiul iipportunitir* of 
fonnlD){ ft pru^tii'Nl wpiniun nn tnc •ubject. would fur « muntunt 
question their eorrectutw™. So better evidence uf the intpurtniit 
Min-icc nciu- rendered could, he thouErht, be afforded thou the greiit 
vurivtr vi the »ii^li-« furiucd by dockf in UioThunc*, m so ably ex- 
cmplined ill .Mr. Rodniiin':) din^mmK^provinv, an U appeared to 
hitn, thnt thiH i(ueHliun. hiiportaiit m itwaa,liitd ttitbert« engrosMid 
rery Utile alteiilion. 'I'hc cxinstructon of these entrances were, 
in niitny tDstuuoeii, pmbably too much rertricted by \tKid ctrrum- 
i^nceo to allow ot their plnciti){ them at wn acute an anftle aa 
<irs9 nov proposed; tlill, [n tlic innthfice of dry docks, the}' mifcht 
in almoH everj- iniit.iiKC at least have ndopted the ennie directiun, 
with an nnjile iu nniiiU ua not iiurceptibly to aSevi the general dis- 
tribiitiiin of tho pnjfjerly. This would freoueiitly iocreiuw tho 
facilit;^ of moving vcMrels into and out of dock, cspecUlly in thoifo 
wide aituutioiii which were c:<po«td to a paiticulnrlv rtruriij net of 
tide, to an extent that coidd nc^ircely be apprecinteu by those who 
were not in tho crinHti'tt liaVit of sujieriiiti-ndiri^ such opcrationa, 

AVith Te«t)t>ct to the entrances of wet docks, the opinion of aa 
eKjierienced pilut «hou!d be held of more value than iiny other; 
but he waa led to believe, from the remarkn made hv Bomc ({entlc- 
men preaent. that the «u)iject had been too muc'i rcgnrdeil ax 
thouRh veattcia h.id only to be docked, and not jurt a» otten nri- 
dorJced whilst loaded. For the finrt puqiosc he was »lill of opini-tn 
that Mr. Redman's plan waa enuolly apidicaVle as to dry dock»; 
but aa undoekin^ had a1m> to be considered, be thoiizht practi- 
i'«llv rirht an^le mif^ht be found Mitfficient, with a Tower wing 
boldly «play»d out, as in kg. 16, which fT«()ucnlI)- afforded the 
uilot an opnortunitr of MttioK Mil before meetinj^ the tide, 
without auch a pruvution the ve««el'akeftd would be enrried un the 
xtream, nnd the neeeaiitv of swinftintr hi'r round would be involved. 
Thix would at all tinted be att<ndt^d with |[Tt!iit incumenience. And. 
ill oompariitit'ely contrflcted navi|;iition. with much ribk- In all 
oues, Mr. Kedmiin'x pri)|Kiiied dolphin on the upper Hide would 
undonhtedly he Tnowt advantri^oouhi. In ri^ferenre to H.M. steam- 
fri;;:ile Tmnagttnt, now In their eMiililiUiment, it was true thnt, 
from her freut leafcth nnd tli# «l>^ht acutenesa in th« diroirtion 
of thu doiik, thenction of the flood pre«ented great impudimentii 
to jikciiig her in position, and aiforded thercforo n powerful illui- 
Irstion of lhi> advantn^ie^ that minbt have been derived from Mr, 
lUfilinrin'a prouiu^d odnditioim for tli«( dirocliona of doekii, .nnd the 
addition of tfio doluliiii, which would have prcvcnt^id her beiuj^ 
carried up "fure and aft." 

.Mr. T. B. Si-KKut: confirmed the statcincnt rolntivu to Memr*. 
Tebbutt's catablinhiiient. Limekiln Dock, and the general viewn uf 
tli6 paper. In their yard, a duck tioiuted up in nearly the direc- 
tion proposed by Mr. Hodman fur dry ducka, and it wa» found tlint 
«hip« were eauily docked in it, with a moderate nundier of men; 
cert.'tinly with more eaew than if it were nt ri^ht nui^len to the 
stream. It wne probable that the direction of thin particular dock 
had been more iuJluciucd by tho conditiiiria of the property, than 
the fn<!t that «vcb a directiun wnji the lient for ducking: and he 
evplnined, na tbe r«a«4ne for the dircrtiim, that it had been for- 
merly a building xlip, and the puBitioiiof another dock had induced 
thi< particular dircirtion to get (rroiiilcr length. I'ilots hsd nlwuyu 
found tlmt when Hhijis were laiinclicd from it, they had been easily 
liniught head upon tide, l^icice it had beeu decpuued and altered 
into a dock, it hiul been found thnt vhlpei entered cusily. fmd in 
going out eame almost directly head upon tide. M'hcre the form 
and position of the yard would admit of it, n directiun pointing 
up the strenni inereiiMd the facility of dunking, tind was there- 
foroto b« recnmmended for a dry duck. The- conditions of tho 
property would iiol, however, always admit of this; but the intro- 
duflioQ of otoam-powcr had losseiied the inconvenicncea alteudunt 
upon docks at ri^-hl angles u, the blreaui, more no, however, in 
some ca«es than in othorn. 

A* regarded wet dotkK, Mr. Spencu nUled, that n direction 
pointing upward* likewise facilitated the inlroduetioQ uf loaded 
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reMels. bnt that he ronadered a pilot tlie b«Bt anthoriiy «a 

subject 1 that, for undoeking, it waa Offcecaarj that th« lower 
ahotild point down, as wak provided for In ilg. Iff; at., unlike 
cominj^ out of dry docks stem foremost, and therefor* Wkiiif 
swinging head upon tidv, shipa cnme ont of all wrt dock* tma 
forflmoat; eonMnnantly, ohImu the lower wing pointed downward*, 
the ahip'a brad, in comtn^ out an the ttnud, would have a tendei 
to drift upwards, instead of cominif round he«d npun tide. 

The duck in their yard which hwl been referred to, wa» 
emiiayed, an a reference to a man of the river would fibow, 
ini-roased tho facility; but still ne was strongly of upinioo, 
the convenicnee atta'uhci lo it waa chiefly due to its direction ia 
reference to the slreain. Uue great object in formiui; the entrance 
to a wet dock was to have it sulEcieatly wide, with divergiog 
piers, HO that when tho ship was aheerea to, ker midship p^n 
might come ikgaintt the upper pier, whiWt her bow was at tha 
Juwer tide; ehe would thus enter readily, Fur thla reaaua tbe di- 
rectiou uf tl>e lock did not appenr to btni so important a« tbe hra 
of tlie outer entrance. Tho ShatlwelL entTiUioa of the LoadM 
Duck*, lunoe the addition of the timber jetty ou the upper side 
(|K)iuting upwards), had acted admirably. Viewing fig. Ifi, a pnc- 
tical difliciilty might pre^ieiit itself — vix., of entering one ahia 
while another dc|Mrtcd: but thi« was seldom, if ever, attempUo. 
The outward-bound v,<BBelH goiierally left a^ vuoti as there waa 
water for them, and homewitrd ships aid not genendly get up until 
toward* higli water. If n hinded nbip eanic up ohiLit aaolW 
wiu going out, she was obliged to keep out of tlte way of tbe 
entrance until the Outward-bound vetnel wat clear. 

Mr. Cuitirr, V.P., Mtid, the object was to get as buuit vcaarliM 
[loanihln in and out at high water, in urder to take travanb^ of 
the depth of water and tlio tJack tide, winch rendered lea> pasti 
necetiMry. For tbe purpose of obtaining still water, a deep aol 
r.npaciuun fore-buy wu.i aumetimes made, na it wna found msteriaUy 
to facilitate the entrance of the veateU; <md whenever the locality 
|)erinitted the furmntion, and means cuulil be adopted for pnreM- 
iiig it from ulting up, it fdinuld bu adopted. Tbe example* vtiA 
liiid been brought lurward by Mr, Kednian were uaefnJ, drawio^ 
an they did, that aitbi>u)>'h the trade of the jHirt was earned on, 
practically, with efficiency at nil the dorks, slill from the mr- 
ticular direction and cvi<furniatiuii of some entrances, siiipt 
were docked and uuduidced inuch mure readily nt Miine tMO 
at others. 

Mr. May drew attention to the onlranco of tbe [pawicli Docks, 
conirtrucled from tlie ilesign of the lute Mr, H. K. Palmer, and 
where be liad free Hcupe to do an be pleiued; yet be had lUMigiuKl 
it at an angle pointing down the atrcam. tike the Shad well eutraare 
o( the London Doekf^ This appeared contrnry to the recci^ 
opinion, and yet the work was very nucccMfuI and ani^wcrcd the 
purpone perfectly. The entire width of the river, at high-«iter. 
waa about 1 30 feet, and the entrance was so plaeed, that a vetM-l 
coming up with the tide wont directly into the dock wilhviit 
»wiJiginK. 

Mr, tVai.Kcu said, it must be evident there were pnM^tical dlC- 
cultie* occasioned by a downward direction being giveii lo an eo- 
trance; they were, however, in wme degree comuvnaated for, by 
the formation of a deep recem or fore-hay, in whicn a reawl wouU 
be out uf the run of tlie tide. Tlti» gave great facility for dik- 
ing a vessel, which under all clrcumstuuccti was a Bouevlwt 
hazardous operation. Iti the case of Ipswich, it appeared that 
there wad a certain diillcully to cuutenil with, and, like a rfdlfitl 
vugineer, Mr. fainter hiul chosen the simpletit method wf vrerMtt- 
ing it. In so narrow a river, it wvuld have been difficult for tW 
vesBeln to have fwung, and therefore he preferred their VBtcring 
directly into the fure-bay, in duiug which they would be aided bj 
the< tide. 

Mr. MvnitAv ciuil he liiid disf^uwied thia matter at Miae lenglli 
with ^Ir. U'.-ilker, when e.^amiuinii the plan for tbe propoeed doW 
al Sunderland, uud being guided, in a ^reat degree, by tbe opiniMi 
of tlic shipowners and pilota, it was settled that the entiauct 
xltould be plnec-d nntitcty up the stream, and that the ealt aboaU 
he the reverse. It was a great object Ht Sunderland tu enaUe * 
many vessels as possible to enter and to Leave the port on tbe tide; 
for which purpooc a tidal basin of throe acres in extent, witb tidr- 
gateit, wait intended to be caii»tnieled, for the vesucU to enter aad 
bring up in; from tbenee they entered through wide gat«« Into tk< 
main dock. The tidal hn^xn hecame in fact a great lock, fi* 
object was tt> get from three hourt to throe hours uid a half ftt 
docking vessel) on each tide. In the Thamea, from teu tu £ltMi 
minutes were occupied by each vessel in pasaing n lock, ae thai 
the amount of ncconimodation was in fact reslricled; but in otbtr 
places, where the system ho had described was foUiiwod, grealv 
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fikcilitit* vrre afloHci). For instancv, nt llmtlrpmil, he L&d 
oonrtteil filly-five vcmwIh Icnvinc m n I'uli!, ami he lind b«ar<l uf 
tevtnty veowls ImvJiik In the tuime time. Tlic ftirma of widened 
Bntrmncctf, iliown bjr Mr. Redmnn, ■ujiroximntcd to the rjiteni Mr. 
Murray ud rvcvmnicnded: he vuiild pn-wiil U» lIik Inntilution u 
deatriiitioB uiil iiUtitt uf the ili>ck at SuuderUud, lu toou aa tli« 
wurka were roiuplclcd. 

Mr. Rn>MAN- reiuiu-ked, that in the case of the Ipswich DorkA, 
tll« puticttlar dir«ni«n wu obviously eiilaiie<l hy tho pttniliitritleii 
ef the site. The ^ntrnnce wuit Trnm an i(rtiti<*inl cut, which was so 
narroir a* not to afford vnnce fof owinfriiiy; and. the entmnce was, 
^ Mr. H'alker had O]f|ilninod, aiFnv from the channel, in aii nrti- 
lld&l r«<eiw or fore-h»y, whioh (rented dead or slack walrr, anil 
nratrnliiiM to fme Extent llie «fFect entailed by an ubttue angle 
vitli Che line of flood. 
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F)R. K.— Du1ia'« IlM'k, liMrpoel. 

Mr. Ci'BiTT, V'.P^ quite a|JTOfld, that however defiirabte it mt^it 
bo lu place the entrance pointing upwardit, ran hnd bi?Gn i>ii|rKi'«tcd, 
Mid had been m fre(\i}viiUy nnd succei»rull^ prni-ti«4>d, mill loeulity 
must ill irrncr:il );iit-<>rii t)i(.> iinfcituM-r in laying out hia plana, nnd he 
must exhibit hm skill, uvt «tily in thu t'»n«tnirtiun of the vrorl:, 
but, If pmiiible, in the tielection of a «p(>t vhirTv nn eddy of the 
tide or aJaek water ctmM he i>l)tniiivd, and which at the xaine time 
pMWaacd thv oilier n^itiisile iju;i]iti(»i fur a duck. >Ir. Cubitt had 
iMmlly put in practii-e nl the Wuken DiMjk nt Urerpool (sh<iwn 
Ib Aff- 17). tho system hs jtropoaeil hy Mr. Murray for tht! 
8un£rlwul Dock. A pair i>f ^tes had been adapted to the 
entranca of tbe outer duck, whii'li hiul thus been eonverted intu a 
lidaJ basin, nhence the *'trou'i" nnd other veuiiel<> emild be pHowd 
Into tbe dock nith great facility, thun materiiilty luldinji to lU ad- 
linllflrn llv lirJivvrd thnt principle wum generally fnund to 
snrm*, and ho would Hdt'iM its wloptiuii wlierever then: was an 
ntcnuve trade. 

Jfr. Mlbsav exhibited a plan nnd enlarged diofrrnm of the 
ilockn in pro^rtM of coriBtruclifm at Suiiderlimd, tif which he pnt- 
ouaed to pyt u detailed account on their cumpletiiin. 'Dio oriipnal 
latcittlMllMd been to l«ive a purtivti vf the uld pier, in order t« 
Ham two entraitcea; but it wii« suliHeqtieiitly ilcciduil to retnove nil 
the old vcirk, in order to ftlTord at Urcu a space a<t puasiblu fur the 
veaaela to bring up and "riiLg by their anthiim, or tu be towed by 
etMuners into the tidal biiHin, whvticc thirty at a time would enter 
tbt half-tide ba^in aiid theu'Ce into the dock. Ily the»c meona a 
very extcnaivo trade could be accuMimodated, aa wan indeed necev- 
aary, when aa many u I&O to ItiQ veaaelii required to leave on a 
tide. 

At Hartlepool tbe lock wu not uteil fur paaaiog tlie veuels; tlie 



gnti* were left open for an hour and a half nt the tnp of the tide, 
and the ve™t'lH were towed by Kteamcrt directly into thu dock, 

Mr. llMnnri., V.I*., u^^red with the ■'(niimemliitinaA bestowed 
npon the itidiintry and talent displayed in the paper; but he did 
nut accord with the npinlon, that any genernl nilc could be Uid 
down to suit nil raw*. Many imintu reij'iircd careful coiuider*- 
tion; the velucity and rine of the tide, the local currents, an eddy 
cnuHed hya bend of the river, tho width gf tbe chaiind.tlie nature 
of the trnde, and the siie of tho Te»K-l» would all iniluencv the 

Clans of an engineer, whose itkilt and talent nli<iiihl be dinpluyed 
V hi* meeting and comlMtin^ niccessfuUy. llic natural diJficuttWii. 
tor ihiii reasuii few entTaoDCa were eittiiinr, and it va» evident 
that in practice it had been found iRipo»>ih!u to est«1itiiih any 
definite nng^e. If that weTe pinwiblc, one net »f drawinga would 
hutltce for all raiiea, and tlie exercin of (kill and judgnicDt wuuld 
no loiiBcr he required. 

Mr. KoiiTT KcsxKM. flonlinned Mr. Reiidel'i views; the aciCDce 
of eiigiiti^eriiiK had uut yet srrired at such detinile concluMona, as 
tu eaable »iie~n ruled to be laid down for a subject embracing ao 
many cuiKideratimis. It wax evident from the examples brought 
beforn the nieetlni;, and from many othen which were fainiliar b> 
all en(;ineent, that it was not powihle to lay down any iindeviatini; 
principle; hut in compHrirvg the example*, and considetiti^ local 
pemliaritics, hv thougnt it miyht be aMumed that a stcu tonariis 
It had be«n arrived at. If, aa was stated, facilities fur docking a 
loaded ship upon the flow of the tide wi-re Riven, by liavin^ the 
entrance pointing upaards nt an aiix'le of 4()^, ciiid for undocking ii 
luadeJ ve»«el on tlie turn of the tide, by an entrnncc pointing iit 
the aame unf\e down the tlream, it murt be eviilent tliut the wide 
entrance, with the picr^ at opposite auK'eis as proposed in (Se. li), 
would be ad*Bnta(iei,)UM whereiet ftulFitieat grouud could bo ob- 
taLiii*d; and if a dce|i fuie-hav could be cunstructed eu that it 
vould not fiilt un, it would alford .-idditinnnl facility, lot a vetscl 
in enterin){ woula swing and come in without interferlnc with a 
vcaaelginngoiit. This was only the firnt Ntep to a tidal basin, 
whlcli appeared to be atrreat convenience for un extensive trade. 
Tiili however presumed that the dorks were upon a wide river, and 
where land whs not irf very icreJit vnhie; but In a narrow diannel, 
where the strenm or the tide Bet benvily across the entrance, and 
whero the value of the laud on the banks wns as great nsin London, 
even that rule could not he obner^ed, and the engineer must be 
guided by locJil cimnidemtioiiH, in order to nSurd the greatest 
amount of fatnlity at the least cost. 

.Mr. RpnwAN expresued hi« regret, tint Mr. Rendel had not 
Ik?-!'!! present when tbe paper was read, and that he hud only jnr- 
ti.illy heard the discussion upon it. It had certiuiily nut been his 
inU'ution to assume that tliere were (.ertaiii auffles for dock 
eiilraiii;e« applioihle to all Mlea; on the contrary, he hud distinctly 
Ktated, that all the circumstances of position, set of tide, iic, 
must be carefully atlendwl to. The examples he hud given for 
pioposed entrnnc'e*. were intended as examples^ of combiuations of 
the goiHl ijualiliei of tlie different entrances nn the Thames, nnd 
were hud down in accordance with the nuinioiis geneniUy enter- 
lamed in the }Port of London, amoujit ship- builders, uilotss and 
dock-ni»ster>s whose practical opinions upon such a nuiijcct were, 
he conceived, well worth attention, Thc*c examples, therefore, 
ner*' oulv recommended where the site and the wt of the tide 
would admit of such coiutrurtiou*. Neither did he undenitand 
the tone of the di.««»«ion to lead to tho conclusion that one 
angle wim nuitable for all litualions; foe, on the contrary, the dif- 
ferent attendant circuinatniicet appeared to hare been considered 
by the various siHiikers. 

ltor»iild not HKree with Mr. Scott Itumell, that pONsCssiog a 
well fotnteil fore-bay, the direction of the lock, or inner portion of 
the entrance, became of minor or secondary liiiporlancc. It was 
necenury, harins the upjier wiiijc pointing upu-ards at the angle 
si»)wn, tniit the lock should be iit the same hne, in order that tho 
vemel inight be easily drawn in. Mr. Russell hiul alau fallru into 
error in ajisuming that a vessel « as uniWked uiiun the ebb; if 
that were the case, the direction of the lower wing would bo un- 
imiiOTtniit, as immediately the vessel's bow mot the tide she would 
swing round into the do»ired position; such however, was not tho 
case, as vcssi'ls were undocktsl upon the flood, and It was necessary 
to form the lower iving in such a manner, that by means of the 
wnnis attiiiJied toiler larboard how. as she left the entriiuce, she 
would be brought bend upon tide, and swing in the requiiiitc di- 
rection. If the lower wall.noiiited considerably up the stream, 
the labour in cDunteractlng the tendency of the tide, aod hauling 
Iter bow down Micam, would be much increasnl. It might like- 
wise he obsen'ed, as Mr. Russell hail iuntUHced, tliat a positioa 
where the tide set vcr)* stronfly acroiis the entrance, waa the exact 



isa 



THE CIVIL ENGINEER AND ARCHITECTa JOURNAL. 



[Mm. 



siU fur tthkb tucli nn enlmiM> u that ehavn by fi^r. IS, km 
atlAptc^: lh» rCMon* fur thU bad Iwfori" Im-vh (fiten, aiid were, in 
hiK n|>iiiii>n, quiti! obviouf. 

Mr, Ukimri. accorded g«R«riilly vith the views flsprpMoil by Mr. 
lUndeli h« Ihon^pht, hi>w*vw, thnt although Xhv Inntittilioii iiiijiht 
nnthi-ablAto fix nny rulf* or principlt*. whii-li wtmU evidently 
have an injurioua tendency, the m«tin(r' were extremely iiM-riil. in 
making the profewion beltor ii(!([uainled with what h.-iil tii-i-ii thme, 
iind in affrtrrtinjt nppArtiimtitw for discuBsing llio priiidplci uf cuii- 
Mrui^lion nnd ihtt rwult* of cettnin »i>rk». 

It did nut a|iuear, thnt nriy d(>t:k enlranwe had bwn actiiiilly 
ron.!trnctc(l «f the form Htid iit the precise Mngiv laid down In 
%. Iti; new llieri! did hppcu- lo liim wrtnin dii>adv«otJ»Kei, ai- 
tvndiint even upnn that plna. Sup|ioii(-, for in»tanc«. a rapid 
fluwing tidp, with the tritid nettiiiK directly up the vtremm and 
•croHc thci «ritrHnc4); hfl Kuprelieiided there wniild Ii« iii(it'}i dilli- 
euity in brinfrin^ Ihe veuel to, auingin)! her and bnulini; her down 
tuto th« entranoe. TherefoTT. whwrever from the prevalciire uf 
oeflain winds, such n i^ombinntion of circunutancet wimld be liable 
to oecur, so sngiRMr would tliink of mnpluyinti thiit particular 
form; but wouw andeavour to find a pwition for the enlmiuc 
where an xddy eriated naturaltr, or hv would form a fnrtsbav tu 

{rodace itiU wat«ir. in order lo faclliUtc tliu rnlrai»o«! nf the ubip, 
I apiKDMd ntou to bim, that there would be winwderahle diiBculty 
bi Itrfngiu^ a t-euel no dir^ctlv aninii the tide, upun Wviii^, m 
wavnroposed. The e cam pirn that bitd been (pven were iindoubteJU 
irMifiil; it woiild. hintvvw, be dangerous lo awtiime tliiiL ihcy or- 
furdcd «uffirjf>iit data wliercoii lo hn»e arbitniry rules for «»»«;• 
whiduto snperricisloh&eri-crMni^btappeiir identical; but tlic civil 
Ct^nm*, wiiiMv province it win to eiaminc, and weigh malurely, 
nil the coniidemt ioiiH irnid*ed. would -trc iit iirm-e thai every ca*c 
miiHt differ, and his skill and fxpcrienre iimst be cjccn-i"*^ in 
meeting and providing for nil tbi? \vail difficultica. It appeared 
therefore certain tbat in tbitt, «b in almoat every other brnncb of 
engineer! n If, no arbitrary rtJes could be laid down to meet all 
naeM, and the civil cneinerr mutt bn icuidod by hit wrientific and 

trncticAl knowledge; the grciit use of e»nmpl« being to ennbU 
im to Hviiid a rriirtitiuii of the ern-rii whieb Iimi been fimiid to 
exinl and to ckuhc inconvenience* in workn previowxly cxeeuted. 

Mr. Rkomj-i, in aiwwer to Mr. Brunei, mid there was no en- 
imiice uii tbe Tb.iiiie* of the exact form bod down in fig. Irt; but 
■nch > fact, would not, he cwneeiYed, \*e urged as an objection 
agAiDt itM ^option «h(»r« inri:uini>tancei woiild permit it; many 
entranrestun lb* Thwne* jMiMeMed some of il^ indivsdital features, 
— for iiuLtaiire, the lowpr wing of the flhftd»ell entrance of tho 
Liindon llockx ffiu, II). and the upper wing of the BUckwall 
entnmieof theM'ert India Duck (flg."*); there were alto numenma 
exsniiilen. »biiwri in llie drawiujra, where veMels were docked and 
met ihe tide, when leaving in the manner pn>po>«ed. The cvnaide- 
ration nf the oenirrencc of a rapid ffoiid, with the wind vetting up, 
induced him to give the preference to nii unirle poiiitintf up-Ktreani, 
aa Ucintr nioHt availiible under Huch circuniatiiru-f*, and he belioveil 
tlint to be the ^enernl o^iinion of per«i"i> well aeiiuointed with tho 
•yiileni of docking veiseU in the Thiiinee. It wiis true, however, 
m hnti been ahuwu in the iiiiper, that Jiamttritnliy opponilo 
vpiniona had been entertained, which hiul induLtil euiittnu'lioii* 
very different lo those now propuned, but wlijcb. by the addition of 
mip'plemeninl outwiirkN resolved ibemnelvcB rery nearly into tU» 
form laid down in fic Id. The objeul in pointiiii; (he lower wing 
dowu-etream, was to bring a vvucl, when departing, head upon 
tide. h hod been alrewdy shown, that there were Bumorou* 
exNmjile* in the Thaincn, wliere vewelB when outward-bound met 
the tide at a great diuadrHntage. fruui tho lower wing nut affording 
audi reqiiinlt« faeilitieaj a vflaMl lenTing tuch an entraoee a* that 
under conriderat ion, with s wnrj> Mdiched to her larboard bow, 
•wung immediately into tbe rei^oinito jiu«iition ; but if the entritnee 
pointed up, or was even aquwe, the wouM have to swing wmplelely 
roiud Willi aebnni:e of tatliag upon tbe ground, lie could not un- 
dervtnnd the objection to Ihe propoited form*, which he thought 
bad bemi miaunderciood, anil if ■ ve«fel could not arrive in, or 
leave an entr»nee «o formed, upon a river circu man need tike thi* 
TliaOKMi, it WB« ditiicult to imagine the purlirutar eunformalion 
whieh would provide the reqoiaite faeilltie*. The fact of laying 
down general prineiple* for ca^n of engineering nich ax thiie, 
founded upon the experience of the pnit, due cunaideratiun beinv 
given at the tame time to all the attenduni eireumatancea, would 
not, be eoneeived, leMen the duties of tbe engineer, ac the varia. 
tioni* in Ihe level, the dte, the foundaltun, and the eontlnictlon, 
would atill itenmnd the eterciu of bis judpnient and experience. 
as well as bis eonatont tervieeii, u lieretvfure. 



ler which I addrewwd to him on the 96tb Iterembor last, « u 
lity founded upon a long cnrf«»|»ondeiice brtwe«ai Sir iiM 
iinie and myaelf. wbirh followed u|>un that letter. 1 khovU 
e Iwen moiit wjlliri|.' to leave llie public to form their opinio of 
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BELL ROCK LiaHTHOUSK. 
(flith an Engmnufi, Plate VIII.J 

Sib— I gladly cmlirwe tbe opportunity afforded me by j-oorri- 
eeilenUoHrnn/, U> eorrecl the error* in Sir John Rennin itatt^ 
ment in your number for March la«t (p. rT). »» t« the Bell R^K 
Lirfhtboiise, which atatt-menl while profesMuar tu be a reply t* a 
letter which I addrewwd to iiim on the 96tb Uerembor Ust, U i« 
real 
Ken 

bnve .... ^ 

the matter in di»i;uiwion from that cwrofpoiidem-*: itself, "li-ia, 
reprenenting lx)lh fides of the <|uealian. ^orda. 1 mibmit. m-tt 
tniKtworlhy dKta thnn the ej imrtf statement of Sir Ji-hn llenaic. 
in * hicli. 1 am Mtrry to My, by omitlinic >"ome fact*, and minriirf 
tientins othem, he endeavours to mppnit his estraordinary t*-.- ■ 
that the late .Mr. Hcnnic tlcti<pifi aiui bniU the BcU Rock 1..^ ^ 
bou*e. 

I have, therefore, to request that yon will ptibllsb at length t^* 
whole of tbe cifrreii|>ondencc that baa taken pbice, to which ' - 
Jill who are interested in the mntter. On thl^ a» 1 have ob-: 
] should have Uwu witlini: to rest the cvnlroveray ; but ..-tiion 
statement* of Sir John Rcnnic, which rvqoire lo lie espo^ed. cuoi- 
pel me to trouble you with «i)ine preliminary remark*. 

In ibe first phicc, then. I have lo obMjnc, 
whole of Sir John Reuuie'a at.itvment, 1 
tendency to withhold >¥liat tnighl ncem lo iJcntify Mr. Steven.-.in 
with the ori)rinal design and ultimate execution of the work. inH 
to mngnify. to the fullest extent, every fact that appear* to «upp«l 
Ills own view, — a »)»irit which ought not to have a place in .ari 
discuMioiiN and which h«» led Sir John into »undry error*; but. M 
I do not feel justified in muktni: such a rtntement witboat proof, I 
must trouble your readen* with the following inHtancoa. 

Sir John sayB, that "on tbe 23rd December tflOO, Mr. Steventae 
wn>ie a Report to the ('oinmi**i»nerB of Northern Li^thoiMca 
wherein, after de-^-ribiiiit tbe locnlity and chiracteri»tiea of ihe 
Rock, he pro|M>9ed dto design* for n Ligbtbouwe, — one of enn-lriM 
on piibir*, and another of itone." He BfierwanU eops on lo *»y. 
tb»t tlie Ute Mr. llennie wa« npplii'd to by tho Com mi won er*. wid 
visited tbo Rock in AiijruBt 1W)A, aud, "on the 3oth neremlirr Iv-I- 
lowing, made a I'lni; Report to the (.'nm mi won en, eniliracliiK ilw 
whole Hulijeel; and. after eommeiiling »t leH((th upon tlw vaiwui 
deeigns nubmilti?d to him. ieii<lfl vfinn i-eramtitfn4ing a Stone Ligfat> 
hrtu«e; and ob*erve!i, that as to the practicJibility of erecting ioch 
a work on the Bell Kiwk, 1 (Mr. iConnie) think no doubt can be 
erilertained, with »ucU exarapliM before nn aa the Tout de Co*du«ii 
and the Kddyrtone."— The lenrleucy of these wtatemenU w un- 
doubtedly to show, that Mr. Stevemwn'K mind waa nut made up ia 
to the best stnjelure, and that Mr, Rennie not only wMM ibal il 
should be of irt-one, but decided that it waa per/fttfy pnrtUatli. 
Now, Sir John ^Utes that Mr. Itennie'* Report "embrwed tbr 
whole Bubject." hut he ha* sujipreuaed the fart, that Mr. Sieien- 
Bon'a emhrai'e«i the whole subject nI«o; and further, he han *taled 
that Mr. Stevetiion proposed tiisi deoigns^ when, Htthuugh be mee- 
tion* historically tliut Hirer plant liad occurred to him. oe propowd 
only one for nti^>flriml,^'u. a sftone tower, the practiniblllty of i«kii 
he, at tbe wune time, pronounced ti> he cchtain. In pnnif of tiii 
I refer lo the Report its^'lf. dated «3rd December IHW. in nhith 
Mr.Stevenson firnt detNiln minutely the chnrartenHtleai of tlie \<fxV. 
We then describe* the different aorks tlinl had been rae--iit''J •( 
the KddVKtone, the Lonipihip, the Small-, the South Rock, and ^\-r 
Tour deC4trduan. all of which, excepting the latter, he hail » i-.ir-l 
in order to inform himwrlf as lo what had been done in aiauUt 
situatioiiK. He then proceeds to wiy, "that until the moment h> 
landed on the Rock, he wb« uncertain if a biiitdtng of irtone ■"*» 
applinihle "and that, previnun to his eun.ey ofit, and in i<uor»a<e 
of its si7,e. he had tho«j.'hl/r<f of a dnntinic liKht, and rcc/nJIy. had 
made a desijin fur a Liithlhonsc on irou pillars; but that an inspK- 
tJon of the Rock bad" eonvimtii him of the practi<*bility of aa 
erection »{ timt. "hich, and which atone, he accordingly reeois- 
mendcd, «« the following extinct'* prove. His in-pection of the 
IWk huviiw Mllsfierl him thnt the situitliou *•» more exposed la 
bo acted on bv any llontinic body than be at fir»t in>n|,-tned, he »ya, 
that "be found it diJRcull lo bupp^se any net of pillar* of ade<i.iiM 
strciiiitb to renifst tbe force of u loaded veawl, jh'eli mw«t rei»Jer 
the pillar-formed const ructiuu very uncertala," That tbe risk 
attending the espu-iure of the mrtiii tu the action of Ihe «ea oufkl 
not to lie wholly overlooked ''in ytetny prrfrr^nct lo a circular build- 
ing of Hone;" and, in coIlcluMOl^ that "he luut estimated the pillar- 
formed l,ighthou»e ut IJ.OOO/., and although that fur the tower of 
maaoDiy ttuiouat« Iv l«,«3il^, Im., yet, a» it ui treading a beaten p«lh 
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siu far whi«h nich aa entmiM m th^t ahown hj if. 16, wm 
■ ilAptcd ; tko maou fur tlii« U»d b^for^ l^ni ffivon, and w^re, in 
hU A pill ion, <|utt« Abviaua. 

>lr. Uml'vki. sieeertAeA gen«r>]l]r with the vifrwa «xpr«u«H hy Mr. 
Ai'ndol; hd tbnuiffat, however, tliAt ittboui^ th@ Institution mi|Etit 
not be nbln to fix anr mW or print^ipl^ whirh wmiM ovidpnily 
liav» nn injurtou* lt'nileM?y, thft miwtingv wor* ejitri?ra*1y ux'fiil, in 
nuking the i>r(ira>!iTiion better i«|iuiinled with what hud be^n dune, 
uid ill afFdnfinff opportunitiH for di«ru«iin^ th^ prind|ilps of con- 
ctructiaD and Ui« rviMtlU of cvrtKin work*. 

It did not apttoor, that aiijr docV entnoeeB hod bern iifitualljr 
ninatructed of tAe form and at the piecJw snifle laid down in 
llff. 16; now thi>r«> did appear to liim rertain dicsdvantagva, nt- 
lendnnt even upon t)iiit plan. Siipniwr, fur inatiiiicv:, h riipiil 
floM-in)^ tide, with the wind setting oirectJy up the ittream nitd 
avriiflc the «iitnui«e: he apprehetutM there would be rnuch diffi- 
I'ully in bringing the vmmI to, awinging hrr uml hmiling h»r docn 
into the entrance. Therefore, whererer fmm the pfemlenre of 
i-ertniu windii. 4ucU a combination of drcunHlnnpes would be liable 
til OMiir, no enitineer would think of eRipli<\'iiif( Ihut pArticulur 
fomi; but wdiilil ^ndrnvoiir to £nil a piHiilitiii for the rntranco 
whore nn eddy ejinuni luturally, or he would fomi a fore-bav to 

Sirmliice rtill water, In order to ladlitate tlie vntrwnoe of the tliip. 
t apjieored ntno to him, that th^re would be conniilcrnbU' dlfEnilty 
in briB|tl[iK s veutel so direcllv a^inut the tide, upon It-avlof;, tut 
wiw proposed. The exaiii)>lestniil)ii>d beerigiveu were uiidDubtedlv 
utefiil; it would, however, be dani^emus to nunme thnt they nl- 
furded auffiviont dntn wlirrtiin to bow ariiitritrT nileii for ciiki'm 
which, to ftijperl)ciiilob)iervers,inig)it appear identical; hut tlie civil 
HiKiiiM'r, whose province it wu to evunine, and weigh maturely, 
all the 00 JIM derations involved, would tee »t oiire that evrry om>« 
must differ, and hia skill n-nd experipnve inu»t be exercised in 
meetiniTBud proridlnfi for all tJie locnl difflculliea. It appeared 
there fore certain that in thia, aa in almoat every other branch of 
enKlitenrin^, nu arliilrary nilo* cniiltl b« laid down to meet nil 
cosea, uid the civil viiviiiOTr miutt l>e {ruided by hli ccienlltic and 
pirncticnl knowledge; the great use of examplea beiiifc to enalile 
liirn to avoid a repetition of the error* which hnd been found to 
mIhI and to otuae jnconvenienceo in worki previoiuly executed. 

Mr. Rkhmak, in atnswer to Mr. Itrunel. uid there was no en- 
trance on the Thnrars of the exact form laid down in hg. ir>; but 
such & fact, would not, he riincci»-pd, he urged a* an objection 
Ailitint ilK adoption where etrcumstii.nce» would oermil it; many 
eiitraiiee* on tho Thames poaceased some of its inoividual feature*, 
— for lnBtJince, the lownr wing of the Shadwull cntrancp- of the 
London Dock* [fiff. tl), and the upper v.\ng of the Blrifrkwall 
i-titranceof the \ vest liidua Dock (lig.V); there were also ntinieroui 
e^ariiiileji, nhuwn in the drawinffa, wliero ve^eelB wore docked and 
met llie tide, wh*« Imivin^ in the manner propimcH. The coiunde- 
ration of the occurrence of a rapid flood, with tho wind fietUng up, 
iudiiiu'd him to pive the preference to an lui^le pointing up-stream, 
as beiuff mort avniUble under siich circumHtanceH, a.nd he believed 
that to be tlie ffeueral opinion of pt^r>tf>nH well (uviuainted with thn 
fiy«lem of dueking veuett in the Thiime*. It was true, however, 
Ni bnd been tliiiwn in the paper, Ihnt diametrically opposite 
oplniona hnd been entertnined, which had induced const ructions 
very different to Iho^e miw pnipoKcd, L)iit which, by the luhlitiun of 
anppleinentul outworkii, renolved themiiclve* very nertrly into the 
form laid down in fi^. \6. The object in pointing the lower win^ 
down-atreuin, wna to l)rinp a ve^el, when depnrtin^, heod upon 
tide. It had bocii nlrrndy nhown, that ther«i wein niimt-.roiiii 
Maniples In the TIiiimiH, whero vemii'lii when outward-bound mot 
tho tide at a grent diriadvantafre, from the lower wing not affording* 
audi rei|uiiBite fnrilitieh; a rrNB<>i EiVHviiif; Huch on entruiDa m that 
under cunsidemtiofi, with a wurj) iittac)i<<d to her larboard how, 
(wting immediately into the requisite position; but if the entrnuci! 
pointed np, iirwn« even 8(iiinre,Hht? would have toBwtng completely 
ro-ind with a ehance of tailing upon the ground. He could nut un- 
dentand the objection to the iiropoiied formx, which he thought 
bad bwn mimmdei^tood. and if a vessel could not nrrii'o in, or 
Imts an ■■trnacs no formed, upon n river circumstanced like the 
Thnnie*, It wai diflicull to ItnuKino tho pnrtitiilnr eoiiformation 
which would provide the re4|uiMte facililie*. Tho fact of laying 
down generaf principles for cose« of engineering inch uu lheMi>, 
faiiuded upon tlit^ rxperieoi-e of the pant, due consideraliun being 
giien at the umie lime to ntl the nliendnnt oirciinihtnnceH, would 
not. be tronceii-ed. leuen the dutlex of Ihe enjriiieer, n* the vnriii- 
tioHM in the level, the site, the foundation, and the coniitrui;tiun, 
nould ttill drniand tho exerciwt of his Judirment and ifxperieiiw, 
■s well aa hia cotiatout Mrvice^^ an henttofvrr. 



DELL ROCK LIGHTHOUSE. 

flt'iti an EngraPiiy, Ptok Vllt.J 

SiB— 1 gladly embrace the t>p[H>itunitj' afforded n»e by jroiirM- 
r client i/Mfnuil^ to correct the errors in Sir ifobn Itcnnics tlilr- 
me«t in your number fur March last (p. T7), aa to the Jlcll ftwk 
LiKbthoiisc, which stotometit, while priifcntug to be a reply to a 
letter which I addrcwed tu him on the VStli I>eceinWr liwt, m in 
reolitv founded upon a lonu cuirrespondcoce between Sir Jnba 
IlenHie and uiyKlf, which followed uoou that letter. I «hoiJd 
hiive been most willing tv leave tho publie to funn their opinioa «! 
llic mutter in diacumoa from tbat corrvsiMiidence itaelf, whir^ 
rcproeoting both videa of the 4(u«»tion, affordi^ I nubmiL, mMt 
trustworthy d^itn than th* u parU ttAtement of Sir John Reanie, 
in which, 1 am sorry to My, hjr omitting wome facta, and nisrepM- 
Mniing othere,he endeavours tosupport his extrnordinary iiocitiaa, 
thot the lat« Air. Ronni« daeijftov/ und tuilt the itell Rock Li^u 
b»U]te. 

I have, therefore, to requeat that you will publish at length ihi 
whole of the Carres poodeoi-? tbiit ha* taken pUee, to wfaieh I rtfir 
ull who are interorted in the matter. Ob thit, lu I have oboervtd, 
1 «houM hove been willing ttt re*t the oontroveny; but eertiiit 
ctntemeotx of fir John Hennie, which require to he «]c{»M»d, eott- 
pcl me to trotible vou with oomo preliminary renurkt. 

In the Ant phi iie, then, 1 have to observe, that throughout tb« 
whole of Sir John ltennie'4 i^ntenienl, I can trace an erident 
tendt'ocy to withhold whnt might seem to iilonttfy Mr. SterenaM 
with the originAl design nod ultimiite execution of the work, and 
to miignifv, to the fullest ettent, every fad that appears to support 
hi"! own view, — n spirit which ought not to hare a pinee in nnk 
dis(-u«ii>nH, Hnd which has led Sir John into sundry errors; hut, as 
I do not fcL'l juslitied in milking lucb a statement witliuut proof, I 
must trouble your readers with the following invtancen. 

Sir John wys, thnt "on the 'Alrd I>eeember 1800, Mr. StrranaM 
wrote a Keport to the I'oramisKiriDom nf Northern Lighthouae^ 
wherein, after de.-«-'ribing the localilj* and charaetcriMic* of Ai 
Kock, he proposed tufi dei^igiH for a Lighthouse, — an* oF cast-tm 
(in pilluro, and another of stone." He afterwards |pie« on to m:j, 
thnt the late Mr. Rennie wus applied to liy the Commisaioners, i 
viHileO the Ituek iu AiifjiiKt li^0<3, und. "on' the Stlth llecemher 
lowing, made a long Report to the OominiodonHnt, oinbncing 
whole euMout; anil, afu-r i-iinimiMiling at length upon tlie v 
designs suiiinilted lu him, iffehim upon remnimetutiHf a stone '. 
house; and observes, thnt as to the pfHCtic.-ibilitr of erprting ttiA 
H work on the Hell Hiwk, I (Mr. Ilennii.-) IhiiA tin doubt caahe 
eutertiiiiicd. with «iic>i examples before us as the Tout de CordoM 
and the Eddyxtone." — The tendency of these slatementx ia vm- 
doiilileilly to show, that Mr. t>tev to i son's mind was not made upas 
to the htwl Ktnicttirt), and that .Mr. Keniiie not only in^t/rd thai it 
klioold be of stone, but decided that il was l>rrj'rvUi$ pntrtknkk. 
Now, Sir John stales thnt Mr. Itennie'* lirporl "embraced tko 
whole aubject," but hi^ hiu >iipprrMi*d the fiuTt. tlial .Mr. ^evn* 
Hon'* embrii4-e<l the whole sulijrct also; and further, he has staled 
that Mr. Sietensun proposed ^rco design*, when, althoueh he niMi- 
lions hiElorically that threr pluiiD had occurred to him. he proposed 
only one /iir ariirptiin, vir.. » stone tower, the practicability of whirh 
he, ut the same time, protiounced to he ckrtai-c. In proof of this 
1 refer to the Report itself, dated ^rd December IHIH), in which 
Mr. Stevenson fir^t detail" minntely tlifchararteristics of the Riwk, 
Ho then describes the different works that had been ejtecuteil tt 
the Kddj'irtoiie, tho Lon«»ht|>, the Small*, the South Itock, and iho 
ToiirdeCordunn. ail of which, excepting the lullrr, he had visited, 
in order to inform himself as to wfiat hnd bi-eii ilone iti similar 
sitnatioiis. lie then pmceeds to say, "that until the niomeul bo 
landed on the Rmk, ho was uncertain if n building of stone w»i 
Afpliciible;" and that, prevtoiit to his survey of it, and in ignoranre 
of itscixe, he hnd thought ./to/ of a tloaling light, and arconif/jv, had 
made a drsign for a l.iglitliiii[>'t' on iron ji-JUr!!; hut that an innoK- 
liun uf the Kuck had i-onvimred him of the prMiticabiiity »l «a 
erection of afefii-, which, and which atone, he accordingly rerw* 
mended, as the following extracts prove. His inB)ieetion uf ihe 
Koi-k baring sntisticil biin thm the tituntioD waa more rxpoaed ta 
ba actnl on hy any tlontiii); Inidy Ihiin ho ut lirst imagined, he say^ 
that "lie found il ditliciilt to siippO'C any set of pil)iir» of adeqnaU 
strength to resist the force uf n loaded vessel, nhidi must rrnicr 
the piliar-foimed const rucliiiu \ery uiirertain." That tiw rldl 
attending the expoHurc of the nieliil to the action of th« aek va^ 
not to be wholly overlooked ''in firing prrfrmtrt ton circular hiuU- 
ing of stone;" and, in cnnt^liiKinM, thnt "he has eatinuited tbc jiilUf- 
formed LighthouMC nt M,MiOI., and nlthoii^h that for the tuwer «f 
IDMOQIT amouuta to 4V,(>:i6/. tw., yet, b« it is ttending a beaten palk 
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lb rertolnlfh it it mrtitf la hr frtfrrrrd in a work of lh»* 
I ri>iinilf>tii)n-c>Kir»en nFiit'mc niii't be morv t«ili<>u«, vtK in 
U jiaUkiag tm/'Taitu-aUe; And when the diffi*-!!)!!!^ of thff 
iu»M »»« >unnAunteir {which, lio it oliifrvsil, vn-re over- 
jr Mr. St»V4>nM)n liimK^lf) "the nipmitrity of a fHttric of 
vvr on* of iriin hHI be rendily ixlmilte-il.' Tliio in nn i>[iin- 
•n fivr yenrtt htifarc- Mr. It«nnie niaile )ii« fitsl Ro'pnrt, >in<l 
prern that Mr. SteiN-nson («nil not .Mr. Ronnif, *i Sir 
' imply) wu the tiist to reiMnimcnd and prtinounn* 
th* vractint) of t]i« piVMiit Bell Rock Lighthuuw 

I refer to that pnrt of Sir John'« letter, wherein, in his 
>«lM>ir thai the work iran entirely under Mr. Ilennie'n 
n. he ovc, thiLt on ^!)th (Ictvher Imit. Mr. Itcnnie mitde a 
I ^Mcribln^ th* pnigr<iw of thr «rnrl<«; nnd, wmonff other 
rP|>orted thai "the cofferdam (reronimeaded bv Mr. Sto'cn- 
au not nee«M>ry." Now, nn referring to tlio Keimrt of 
Binber tSOK, w)ii<-h in ^Jaint rrix'rL, niitnt'il by Mr. Ueiiole 
SlevenMtn, the foUowiiift [mra^.i[ih will be fuimd: 
A c«if«'il«ni will bo mnicd, to lh« bright of 4 o> o {nrt, U ai 
I wethnm ta eonlinuc to nmcrli U'ltfet than t)i(V rould do W«r« 

1 M flaw oier i1l« Tijiindatlan. wtieo it ritr» aliare the Uiel of 

■ John bM nulily made it iippenr. from tlie *•/ in which ho 
ted the mnttfr. Hint tbe *«id cuffenlaiti was n iwlion of Mr. 
tunV condemned by Mr. Kcnnif ; H-heirens tho IV|>ort< in hi* 
M only «hou- tbiit it vm ja'mtltt rci-'oni mended, b'lt al»o that 
Pb^/y dia[icn>iwl «itli, »» appi'iim from Mr. Reotiie'n Keport of 
Itober I ho:, from n-hioh Sir.lnhn ijuuted, wliicU, niter ttntiiitc 
Lbe remainder of the urtielrH mentioned in our ILeport uf 
kemher, •should be provided » •uiin in poiciuble.'' coe^ on to 

■ it is " pro ji. 1-^(1 to do the »ork without ii oiilTiTdAm nt nil. 
Eiubceti lufl^i'icnt trinlnlri^ndf-ninde, toMtisfy tu re>]i«H;ting 
tiealillily without a tuiTerdam." 

ohii iH further anxious to claim for Mr. Itennie t)ie tfleftion 
taleriiU of which th« tower wm to he built, nnd mv*, thnt, in 
lurt of 30th December ISOi, he rec^nmmended, for the cxto- 
thv tower. Diindff fimnilf, a Mione whieli eertainlp doe* not 
fill eould nnt. (hcrefore, have been proposed by Sfr Iti^tioie; 
this a« it muy, the neliviiim of the atotw wn* made iifli^r the 
t«port by Mr. Keiinie iind Mr. Stevennon in I80S. in whii^h 
icommvni] Abrnlfrn (rraoile in tbe following words: — "ire 
a he^itiitjon in nicommendinif that tbe under turt of Che 
g, Bt Iraiit Hii f.ir iu tbe tirnt apitrtmeut, uhoulit Xm or Abfr. 
twite,* and tbi4 materinl u'.u iici-nrdiii^fly emuloyed. 'J*be 
^Kone lo whii'h I huppoue ."^ir Jolin Kenoie nllndeti, in lite 
pnrii old red ■Jknd-'toiu! uf Ki[tf^to<lie, u'Iiii:li umk uw*d in ihu 
Mn of Die LiglilliDiue. 

n, ill iitli-tiijtiinu to »how thnt the work as executed io not 
rdaiice wiili Mr. Sievenwrn'o uri^iiml deiiffn. Sir John Hnyn, 
lililiniTBa erected, it «ill tie obM-neil, dtfTiTB mate rtiillj- from 
OMMnI by Mr. MevensDri ; the liHJie i« mueh wider." Now, 
Ate very opjigiiito of thin m^h auertion is tbe tiue state of 
p The Aa4e ^f the huitiUuy in ilfr. H^nnin'ii tkrtiA U widrr, 
I taw«>r, tu sxwvtnt, liaa « base of 42 feet, heiiiK the mme 
U- iM that adoptvd by .III. Stevenson in his oriurinal ile^iirn. 
ohn Rcunie hImj Ktiilex, tliiit liis father rr/K-nlnilif lixiied Uio 

anil hud the "erilire re>|Jon»ibililj-, mipiTiiitendeiice. imt- 
mt, and itirrrliim of Ihe wliule work^." M'h.it Sir ■'ubn'n 

rtftcitetUu vinitin;! a work iif nui'h importHnn' mtiy lie, 1 do 
>w; but I cannot (Ii»ciiier that .Mr. Heiinie wax uti tbe Uell 
lore than /irifc (it nrnv be /Ant*) during tbe tchtlefnur j/eurit 
111 in iU ereilioii. \\\» tir*l vitit wns in iMOr, "nhen tbe 
sn were prepariaic tlie nirk to receive tbe fmitidaticm of the 
oune" (we lii» Ileuurt, Oi-Iuber -19, IHo;), and the tecoiid in 
fter tbe work liad hi<eii brought ta u clii^e for the Heasoii, at 
Inie only three coursen of niaumry liail Wen tiiiill; iind if 
< a lliini time on the Rock, it wux not dnrinf[ tlie build- 
lioiK. It thill nppeiiri. thnt ?llr. Ktrinie never muw a 
' (>r the huildiiit; laid; and Sir Jolin'it it'itenicnl, that lie 
•entire reiponsihiltly, unnerititi-nilenre, nmriii/eiiu'iit, anil 
of the whote works," ana "■ repeatedly visited" It. ituntU, 
re, in btrikiiix i mitriwt with the reiil fiicts of llie cjiw. 
u, Sir Juhn llenjiie siiys, thai, "it dors nut appeor from Mr. 
nfii'« hook timt be DiAiie depurate Hepurta lu the (.'omiiiiBioii- 
i»^ the count met inn »i' the works." Now, to llii* I ojijicise 
tement, made in my letter of the !)tb FHiniary la»l, that 
;vtrti»m coiiliniied to report ilimrll)/ to tbe LiKhtlioiiine (!om- 
I BK to tlic ptAiKrcM of the worltM; and the proof of thb 
M Mmple. TiiiiK, iimiiiitr tbe Minutiv of the (irncrul 
' Cooiiijistiiuiicrk, of 8tli januurr tSUH, ia the fullvainj^: 



—"Head Report liv Mr. Rtc»en«on on the diflTcreat OjMrktions Bon- 
ne«-(ed with the Bell Rock Liiebthauxe, ubidi the CommMfliaftn 
npproved of, and e«tne«tly rerommeod the mn4t peratverinir ever- 
tionii in the prosecution of thi» iindrrtakio|r." Th« minutes h1«ii 
notii'-p the rcadinff and appro\-al of Mr. Stevenson'H Reports nn the 
proirro** of tbe Hell Knck work* nt the followinf^ date*, viz. l*lh 
.Innuary 1B09, 5ih January ISin. and lUh Jnly ISIO, when the 
works were nearly completed. be*idc «ereral rcporta, in the form of 
letter*, in the eounw of the operations. 

After the InMAoeM I have given, I think ] am wnrranteit in iBv> 
in^, that Sir John Hennie u-a> bound, before publicly c.tllin^ in 
<]iiDxtion Ihfl ni»rit so loDff and (lenorally aeknowled^ed na due In a 
■neinber of the tain« pnn'eiuion, to have «een thnt hia averments^ 
were more in aceordnnce with faclt; and lu it must he in irk«om«]j 
to the reader a^ it U to me to follow him tbrouffh the mute of emtfj 
whidi hi« li*tt('r eoittainn, 1 willinjflv proceed to nnuther part of the 
Kubjecl, and lenve him to nccouiit tor mich diHcrepnniileii and mlti- 
rtatements if he can. 

.Although I urn defiirou« that all who tiihe an inlerext in t)ii< 
nii'itter ihoiild peniM! lliv lU'mnipHnyini; l.clterH, which pUBte«l 
between Sir John Itennie and my-M-ll!, I iim well aware that nianr 
profeniiioiijii men will not willii'iffly toke that trouble. Tor their 
Mtisf';)etion I have prepared the an'ompanyinir I'late. which ■ihiiw.4, 
on one tarale, .Mr. stevenuin'* oritriniil dc^iifii of the Itell Ilock 
Liirhlhoiiie of 1H(K>, Mr. Rennie'K ■keCeb of 1H07. and the work m 
actuidly rnmpleled in li^l 1. and also Smeaton't Eddystone. Refer- 
ring to that Plate. 1 btg leave lo ninlce tbe I'olliiiriiiir Htalenient of 
fart*, moM of which are embodied in my uppimded Letters. 

l< In 181)0, Mr. SteveuMiii, n» Kntrineer to the Li);hthoii«e 
Hon rd. made the detijirn of the [t(>ll Kock Lightbouae, shown in 
Plate VIII. fiff. 1, with detailed Bertiun«, and plans of fluom, and 
cour*eiii (fiff*. S, <>, 7, and H); wnl I assert, without fear of contra- 
diction, that it cmbmreu all tb« peculinritioa which diniii^iHb the 
Hell Kock from the KddyAtoiie. 

^, That, in 180i>, Mr. Stetenxon nccmnpanicd that d«»iffQ by an 
elnborate Report, in which, after di^tnilioir bin inijuiriea and r»- 
KvarL-he* at to other works, and the varliriiH devices that bad occur- 
red to kim for e«litbli»hinK a litrht, bt: conrludo by "i/irini/ tht f>re> 
frrritft ti" a *tanv liftrrr, and itates that tlm practitability of ita 
C4>nctriieti<in i« i-eriain. 

:W, The Biiiu-d. in tHm, nmoiilted Mr. Telford; and in ISOtthfT 
applied to Alt. Itennie ( I believe on Mr. Steven^on'a sitfCf^estionj a* 
the oI'ImI nn<l niort eminent engineer of the day. for his advii^; as 
to the prHCiicabilily uf the pni|niMNl work. In tbii there was 
ni'thinir extraordinary. It was very natural nnd proper that the 
Conimiiixioner*. before embarking in a work of «uch mn^iitudr and 
dilBculty, nhiinld wish to ha^e the view of their own engineer con- 
firmed by so high nn authority an Mr. Rennie; but can tliindestror 
the effect of tbe eviilenee, tu which I haie referred, that Mr. Ste- 
tcunvn ciriicinally [irojected the stone lower, or detract from the 
credit due to him fur b^rioK done ao ^ 

ith. Mr. Rcfinie corroborated .Mr. Sterenson's views tu tn the 
practicibiljly of biiililiny a vtorie lifththouse, and rvmiiiniendetl 
tliiil it be adopted, and specially referred Lo th« model prepared by 
Mr. Steven »on. 

SIh, Tbe work wnti rcaolved on, and in 1M)6 • Bill waa obtained, 
to ennble the Uommi^sionern of Northern Li|xhta to borrow monej 
U^v itn erei;tion. In the memorial pre-icnied to Parliament nn tliatl 
oceiMion, the Commiutonem alnte, that "The MemorialiaU har«| 
received wereral estimates of the e^peniu! of erecting a Li|>hthouia j 
upon the Hell llocli. Thpy hme more pnrtieiilarly had recourse toi 
the [)rofef«iuiiiil abilities of Mr. Itennie nnd Mr. Stevenvon, eivil ' 
en^ineer^ frjm whi>*e re]iorts ibey have rejuon M believe that the 
«im will not exceed v:i,0(Hj/." The following is an extr.ict from 
the Reiiurt of the ('imimittee of tbe Hoitsu of Commods, to whom 
the Bill wan referred: — 

Eiincl/fom Htfior-t uf /A» €«itml(ln ff /ftf lh<t*» tf Cbmnoiw. 

*' The Ci'iiimiiCH Id whom vk i«(ctreil tli<> Prtiiioii uf Iha CoiDinitalDnert 
of ihn Nnrihorn LIuhihoDSM, and lo r«port ih< (u<tt<r to the Houm, at It 
thai] tppear to (hem. — 

" PnicL-eili-il to eiiniine Mr. RuliFrl Slt^veninn, ritil enpinrer. who, in his 
capanlT of I^iigitir-F( fix tlie N'g'lhrrn I.tghthontri, hit cceclril til l.ilhl. 
Iiiiii>i>i 111 th* noilhrrn parti n( the kinciiooi; »"<! hit* niti!' Ilif erection nf 
a Livhiliouic nn the C«pc or Sell Rock mote |>iilicnUrtf lilt iiudri — ei,-^- 
viallT tiiice tljo loii of about 70 lail of vmeh in a iloim which lii|iprncd 
upiin till' cri«*t in the ninnll' of UcMmbrr 1 799. ''t which numtrout «bt|)* 
Wrre iltkv«n Irnm llicir couric alo<i|[ Ihc thor^. anil Ifrji-: llirii niLiiiriitiii in 
Yariiiniitli Itui'li, a'ld other plirv* of xnctiorif i>, •uuiltBard of Ih* Fnili oF 
hiilli, «n4f ofeckMl Upon llin rai<em coaiT ol acollin'l. it rrfeired to in the 
IteiMiit niaile l<i Clits Hous* In the month of July 1803 ; the parti'Culit* nf 
wtiicb he also confirmk: Tliat lUe Bell Rirclt n moat dangerou»tr tiiuatcd, 
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tjrlng Id ■ tnek <rUeh li insiunT navipUd br m Imi thm ■boat ?OO.0O0 
lOM of thippln^ bvuclN liu U^ltMjr'a tlilpi of air uil nmne cutun : 
Thu Ita fbot It BM ratily unrliinei!. rita Irf pcrwH opU ininiiiiifil wlili 
IW eoMli tiniiis cnrrrrd \ij ilie le* aliiiiii )i4l(-l)<iiiil, and llir Itnilmarkt, b; 
vbkh ill potition ii McerUiDcd, bciof (10111 12 t« liD ciilct dbitsl fioni tlie 
ilw A/ Otajer. 

" Tbu fmra the iaqairk* h« ma^e it the ilma tte Karl intB>nf-vw wm 
ImI. Mid pwc ei fff her vrtck bi^lBfC ilrtflcd •thorn iip-m tl>« <<pii<?iiU anil 
ll*i|th)wU(iDK coulj *nil fram itn allcntite cnntldaratinn of tlio citcuaiiiUacvi 
whieh aitand th« wi««k ol ihipi of toch (liin«ni>i-ii>(. l>« thinkk )t |<f(i><4Mf 
IhM the }'orA tDDK hav« Itrntk upon Ihe B«ll RnfV, diifiMl alT. and a/I«f- 
■■rdi HiMk in desp valtr : Thai be it «rll arifiiimud «ilh tiM ailuatiiiD iif 
the Bfll Kicfc, ths }Bchi tielonsing to lh« LigliiliMiM amTtM hanrif. on on* 
Dccuton, been ancUnrrd near it for tivn day*. Klirn tie had sa appoiinnlij or 
landing upon it rrriy liilf : That lir hai viiilnl mi«t irf llw tifkthuutet on 
tb« co«tt of EdhUiii], Wal<i. and Inlind, ptrtimbilx tkuK of the Edd^. 
ilan«, lh« SiD'IU, and ib« Kilwailin, t>r South lliick. "htch ait buiU id miub- 
tkoB* aoiiicnbat liitilar t« tht Rrll Rack -. Tl»t at hiigh vain ilicrc ii a 
greater drptti on tlir Itilt Rack Ihin rm an* at ihnr, hv ttiftal frtt : tail h« 
la tlicfpfiir* fully of opinion, Ihii a huUdinj rf itnn«, ap'.ii t!it priiici]il»» of 
Iha Eddtatune Liglillioutt. ii alune aiiltable i'> ihc iipculiar tii?uLD<lani'ei 
tibMl aileiid tdii Rock, and ha* repntird tiii apinioa acmrdiniilx *■" the 
CwnaihaiDticra of the Nnribem I.ijtlilhoniin ai fir bark at th« rear ISflU; 
and liatinf firtn the fiil'jeci all the atuntino in hit piivei, he haa »iji»«lcd 
iheripcoKaf crttting a telldiiii: of tloni: upon ll at tht *utii of lS,G05/.8(. 

" Yaat Cooaalltcc liktviWrianiiaril Mr. Juhii Rtnnie, <-iTll«icinrer, alio, 
date ibe Raport inada to itiii Hntae in li^OS, ha* tiiiinl iht Bell Kuch, «ba 
MBflrtna th« ptrtirulai* in miiI Kc)ii>tI. and crrlcitaina no douUt of ihe p'BC< 
ti<tUlitJ' »f er««tiD)t a liflitliaute oii tliai Itoik, 11 drridedljr of o^iaien Ihal 
■ aMM II|hthouac nill lie Ihe luntt.du'alilr and rifMlual, and iDiUeil tb« 
nv\j kind nf liuilding that » aoit'd it ilil* liluolian : That ho hu computed 
iha Otpenae «f auch a biiilditiir. and alter luakin^ eierjr allowanao (ai oi>n. 
(lagtBdea. finai bia own tipFtirin-e uf wiukt in ita tea, it appcAis to bun 
iliai the catimale or ctpcnia will atnounl to 4l,M.1f. Mm." 

8(A, Mr. Reniiic wai lhi,-rvnfti.-i sfpninteil, l>y \ht IliNird, Chief 
nr Consulting £ni;>iie«r, mid attc^l juially with Mr. Steveiisi'ii iii 
reportini): lo knd lulviBing tlit- LijclitJii'itae Hixinli tlie islu^ of JiU 
«x{>e«l««riM>r< icM, iHiwfvcr, tviri« iiot ao much mtl lutil ahaoluto its 
COHUn|[0nt on th(< «ireiit of aii^-thinft KuinK wrunn in tlie liatids of 
kir. SUvtfiiiion, Uio Ufficia] h'tn'iHVtir tu the IJiiard, who WHa tiia 
junior both in yt»r* ani) in ox|>4Tie'nr«-; mid wlm, in Hcndiiiit )ita 
dwiip) tad eaiiinat« to .^tr. Itcimie, aityo [in a l»tor dAted «8lh 
I>»Mmb«r IHUj). "In Jiwiiliu^ ruu tIl«I<■^ ]>Uii« I by uo ravaos 
riiould winli tu b* understood tv aw anytbitif; more thhn by bcfi*r« 
jrou a Bubje«t whi<?li hiM <m^ me muob. very much Irwullo, aimi 
oonatilfmtion, without at oil Kiippoxiiii: thai toe)' ore tlie bc>t that 
may be thought of tor the imrpowe." (Vet Uipae very plAiis by Sir. 
Steveaaon were fiibttAnlialty thuao whicii uor« nfterwArd* pkp- 
cuted.) "On the contrary, ynur great es|ieriunc« luvd iiradioe, 
nuHt make b mttject of tlua kind fnmiltikr to j-our mind, imd be 
biffbly iniprovi'd in your hand«." 

T/A. Tlie uiily drawttic fiirniahed to the Bunrd by Mr. Remiie ia 
tbnt ehuvTD in Plnte Vlll., fti;, S, whlcii wiu prepared in IHO?, aix 
ycun after Mr. Slcvensuo'a urlKitiul detiiPi, and is a mure iiictoriol 
nkelcli, liupied frum tlie E^ldyirfvne. niiil not it wnrkiiii: ilnnring. 
It ie abviijui ibat it wiw nviAe nitrriy fur the piirpuM.- uf illitHtraliiifc 
Air. Reuiiie'iT viuws an lu tho rxtoriBioii uf the bn^o uf thii Tiiwcr, 
n RimliliirAtioji uf the ori^^iiial dreiun «liich wn^m* Id have liptH 
acceded ta by Mr, StoveikHni, an it i» rvciiiiitiitiidfil in tlidr joint 
Rttpcrl of iil>th Ue<.-«i»ber IflOS, but which Mr. iiwvetimiti after- 
ward> fuuiid it wa« Dut ndvantuKVoue tu fullvw to tlic full extent 
indicated by Uie aketcb alluded to, «• the iliamc-ter of the vxiHtinfr 
Tower i« ucily *9 feel, beiiidf Ibe aanie «■ Mr, Stevenbon'a otiifiaal 
deaigu, iiiKtend vf U, as ithvwn In .Mr. Itennii's sketcli. In other 
r««pect« the xketch it a vcrvJe copy of the EOd^irtoiW, a« will be 
wen by cunipuriiij; it with 6^. 4, wliicli is a owtiun uf thiit work. 
It allows no detAila; not even tliu pixiliuti nnd Icxfl i>f the door, 
wUichj in audi a buJldini:, is u luntter vt no f.m&lL moment. In 
fact, it la elenr tliat it tjcrcr wn* intended by Mr, Reonie to 
Tepre«ent more than the line of the piopcwed extension of iht 
lojie: the whok of the lin pro vent out* on tfio interior work of the 
Kddj-itone hf>vi%' bi-cn iiitroduecd into Mr. Steven»on'« ftriginnl 
deai^. 

MA, Tlie LU'll Ilock Lighthouse, as executed, is shonn In 
Plnte VIII., Hn. li, .Any prufemioniil n-nilrr will at oiice wi*, from 
the seoticiiM, liml the iinfrior work oi tlio lower i§ in c'^iieral nc- 
flordjiiico with tbst uf tlie orii^inal design by Mr. Bti-vcnson, fiff. 1 ; 
aud differ* from the KililvM'int-, nnioiifrrt olher thinKK, in thi* 
respect, that the arelied form of flour in diMi-untinuetl, and llie 
tlirust on the walla eonntcrncted. It will ul«u be apparent, tlint, 
ai already noticed, thu dinoiLftiT of the tower nt the hnse, u* 
executed. Is the aam« aa the orifriual deai)cii, being tS feet, while 
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tbd diameter of Mr. R«nnioi'< aketeh ii *A Act. It b fluthi 
worlbr uf notioe, tbiit Mr. Kvnnie renMniiMiidBd (In bla SLtfoitttt 
:i0tb becember ISOJ, which, by the way. Is stntwely coawh 
Matptl by ^ir John m h proof uf hix baviiijctlirectM the detalu) 
thnt Ibe wilUI purl uf the tiiwvr aJiould be carried up 60 feet fran 
tlie ruck, wheieun it ia i» reality only 30 feet. In tenns of Mr. St«- 
vcn*on\ or'iL'inid de^itni of 1^'tMi. It will alin be nmrn, that lbs 
^renter diameter at tlii' tup whirli rliiirai'rtertae* Mr. Steveiuon'* 
orixiyal deaijni and Ihi! wurk ut exccuteiL, furnia an important £^ 
tliu^tlon bt'twMtn Mr. fltevenaotrs and Mr. lUrnnie'a vie«». Mr. 
Iteniiie, in liia vihetcli, hna followed the I'Uidyatune, whereai Mr. 
StvienMiii inrmiord the diaint-ier of the tower «l its top, and ihtit 
ubtiiiitMl much better aucommodatioD fur the iiehtin^ apjaaraliio, 

9/A, Ae to U»it extriirt fmm Mr. Rennie'a Report of ^d (Jftohet 
I W9, oil the Ktreiifrth of which Sir John Hennie triei« to fotiiid a 
rluim for hi« Kalher. it« hav-in|r set iwidu .Mr. Slev rnuin'it plan, all 
thiit can bo dntuii from ihiit Kt-port in, that Mr. Kecinie reeuo- 
mended the nditition uf the dovelaila of Snienton'a lloora to tbe 
' plitn fhoan in Mr. SteventMn'a ie^ga of iwn. which akoiva tbe 
dl<Hir-<;t»nr^ paasin^ throujrb the wit^r wall, and tlie nulUted a toti 
ulwi nmnerted to tf»<'h other bv meciTia of feathers, aa aetnaUf 
adiipleil in the work, 9ir John Rennie marica in italin m 
dew rip I ion of the utoiiv* na "raditiltii /rvni a circK/ur blocJe im At 
mitidtir:' hilt tliiM \% thtt tery dene ri pi Ion of Mr. StevemwD'a pliB 
{tiK- A. i'l the I'Ltte), and the oidy cnaii)>re la the introilurtion nf 
the ISmeatitiiiMi dovetniU at the cenlre-Kt<me. a* •diiiwn in li^. », 
in additiiin to the /mfArr* un the Hideii iif the atoiiea. Aa to tlw 
other woriU itallciKcd by Sir John Itennie. "1 have already drawn 
out." I ahall not uppuaeto them 3Ir. ^te<ren«on*t words (at ^401 
of Afrmint), which were never c-un trad icted, where, KnMkiBK of 
Mr. Itennie'o aketdi (liit. 2}, he dewribes it "aathe only plans* 
ilrawin'^ furiUatied fur thi* work bv that eminent engineer;' bst 
Bhall rntJier tind a more miliinil explauHlion.hy *iippu>in)[ that Mr. 
Rennie hnd i-ft»iinlly ni»de ■ome akcrtrh, xhowinK hia idea of addiRi 
Smcatun'a duietniU in the rentre>stoiie. A|.itin. aa to "the atoaw 
brin^ deeper in the direction of the radius of the Li^ithouae* 
<Rennie'» Kepiirt vf -2!ith Oituher IrlUT), what i« tlntt, I woaU 
luk, but tlie iiieihod ahawu in Mr. Stefenauo'ii oHitiiiaJ plan (tee 
si^ctiun, Aif. 7), in which the t>lone«, as already Kaid.ico thmuich thi 
whole wall, inwtend »f rmtiiiK in nntoht-B nit in it. ms iJiuwb Ib 
Bmeatun'si aectiun (%. Vi,^} Let it a]*a be buriie Sn miml that Mr. 
Rennie, in this Report, u delailiu^ what Add bec7i liwic, and is net 
netting forth wbnl is lobr- done. 

lufb. But iMich a tower i*. Kfter all, merely a likeness of Sines- 
ton's Kddy-ilnne; and the ^'cnersl nmpeption of il,^f the deiaib 
of the jog^liti^ A;e., and of the Ihiom to prei'enl thrti«t, &«„ \m 
excepted,— itnp lies nuthitiif orifiiml. The jjrri^at merit lies in ths 
execution. Now, for four sensona, Mr. Slevensou p«r>ionBUy eoS' 
ducted the imi-rjitinnn with tlie pmitrtit fortitude and jiermeve'nince, 
while Mr. Reiiiiie, during thnt |ii>riod, was only tuien (^per(ia|K 
thrift) on Ihe rock, and never saw a aincle atune of the structure 
laid I In tbisrcHpect, Mr. SlevenKon folluwed the path of Smeatw. 
who laid nviile every uther enftafn'nieiit, and ^ve his personal at- 
tention to the execution of hia (jreat work. 

Ilfb, .'\II thnt can tic really uid to lie original in the desifpi af 
the Lii;htbou*e, or iu the mnnaitement of Ihe work*, ia due to Mr 
!4tr>«eiia<)n, who propoa^d nnil iti-Mi^rieil the stone tower, plimaed 
tlio tyinfc donni, the ring or hand joggleo, and laid out the f^i^o- 
ally-dimitiiiihui^ thickneHu of the wnlln («ee Aeetmnt^ p. UJ; 
anti PInie VII., fi^.% of his Arrontiiy He also cotK«ired the 
moviHihle jiti-cnine {Aecwnt, p. ftl), the halnnce-crane, nsed in 
buildtu;; the upper part of the tower (.JccDntif, p. 9'Ji); nnil, abere 
nil, the tanijt.rnry wuodcn barrack, nnd the (touting li).*ht (propMed 
ill .Mr. Strvennon'i) Report of lAth November IKiJii), without which 
tho rcimpletion of the work winitd have been much retarded. 
The value uf tbeae sitggc«llons, nnd the ei^tiiiintion in which they 
were held by the Board, will be«t appeur from the following ei- 
trnnt fruiti Uio minutes of raeoliritf of Nurtlicra Lights of Stb 
July 1»11:— 

'■■lead RaroaT by M«sirs. IlAUiLroM and Dcrr,* of the lalUnn*^ 
tenor : — 

" In ol>itrTin«e of the miniita of Ihe B^ll Rock CommittM of Ibe IKih 
June, we went tail iiHpecLMi the modelt drpoillrd in the (lore o( ihe de- 
pirlment at t^rith, and found Ihcni all Ibcrc eiilira, atitl in preirrianDa. 
eaccpl Ibe modr] (at itic colTcidani, whkh. bring nf a lari^c iif, and incna- 
Tcnle-nt 10 he preicrTcdt hai benn. broken up. Mr. Uainilion, kowcvcr. re< 
mtnlirra haiiof aeen it, so that (here ii no daiibt that all ih^ model* aien- 
lioned were prrparvl by the cnginerr. nttr «»-« otnmi/f itwiw i itf ^f 
ertiil, aiut it*ri hij/tilf ntetMarg la inJaet tlit ('omnunoner* lo *nf«f4 ■■ 
tht j/rrol vMltTttkittif if/ Iht Uril Jlact ; anil ve art bDlh t^ cpMta*, IjU( 

• TbeCmnBlittaaytMlotBJ U aadoannuiiia. 
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wiliottl tir li m p orv r y Aoauf ofrtnt Ikr ftoei, 'V mt/ilrl ijf |t<tfcA a tkt la*/ 
artteU (B lit f^fntTFt'i tttroaul rnmlttif lit \u. It* Lifilhoiiu iruuU hW 
A^nw Itt* trteleJ itMr iti *Oi»ii, anJ frrhil/ii not trm BOU>. W* Ihrrpfore 
iblak lliit pitet of mrrhinitni (iMmr* inui^h cnminptirilMiun, and rlopi ciHiI 
tn Mr. Slnvmnn'i (nmlftui mil jurt)[iit«nl. We (iilhN ol'torif, tli»i Mt. 
SiBtVMMM hn bein kt roniiileialjti: rxpeiitc In tiriuiit liiufDrja to [ii'lanil 
ftnd cbewhcfT. in ihc furlliennci- <if ihii ^rr^t olijael ; tiiii tlmt liu oiiglil to 
1mv< wnac c«n«i()«rilinn, in aatnc of inlcr«>t, ii|ion tuch uiilUvt. At ti> it>a 
Ual anktei which i* Mink, for d«>j[n), d(iw|i>)(*, prfivringi an atlO^cti tg 
thp Co>tiBiiMinM«n, Sic, «* rilhrr (hmk (tin niatirr ftlli under Mr. Sl'irti- 
«04i*« dMjr «• vnfln'pr, ird th*l ve rinnot, ttrlrtJf ificsking, tiik« it niiii'U, 
U at ail. into aevouni; tlial ujiun ifuly cuiiudi-riiig Ihe MiuB of tliv oiilU^ , 
lh( cipeaic «f the )uurfieyi. mid liic lengUi dI liuir. Ur. SteTpiiian bM tiul 
been wdrMaiAcd tin thtaa accuunti, wc *tc of apiniun thnt i( would lie 
praper )■• ihoutd b« iiiid llie tuni of 3i)() gulnrai fur njtty itiinjc tct foitli in 
Jlkg pndied «coDttDl i aud nc rqiuit itic tame •ct«fdiiigly. 
^^^ (Sign«d) "R. IlAut^tOK. 

^^F "AdauUui^." 

f **V1i(eh ft^pnrl lieln^ oontiilcfcd, tlie Hireling ip'prova tUrrrnt, and au- 
I ttiarit* lli« rlvfb and ca«hirr to paj- Mr. Slcri^ntun tlia intn it 3-00 guineai 
I aMaMiajty." 

P laU, A« a fiirllier tMt of tliP viilu* Mfl ninomit nf work per- 
foTRinl, it may nnt lie out of place tu kIuIi* ttiitl, while Mr. Telfinl 
icccivcil frcs to tlie e^kteiit of 77/., hbiI Ht. Itt'iiiiie to tli? rjitciit 
of 42a/.. Mr. Stevennoii rwpirwl i,ityd. Ifij.. of wliich 3I.S/. iihiie 
tvfcrred lu, wfre fur liiii tiriuiniil reiiixl" »'"! il^wx'i^ iomIc ia li40n. 
■ad olAaumnt/^in/iuiui' wLii^li wi're }iuid ti> liim by the L'lKiit- 
baose Bnanl at the c«iir1ti»ion of the m-rU. in tcrntH uf their vote 
pwu ii Wfore tlie «i)crnliiin>i m-rr cdtnmi-na-d, 

tSlk, In proof nf tiie npitiion iield by the ptnfeenian nn thh flub- 
jC4't, it IBB}' aim* lie vljittil thiil llii.> Coiinnl uf tlir Institution of 
Civil Eo^ineent, in their Inlruilm^tioii lo the fiwl volume of the 
"VmnMiHieitt, wtiirh wan publisht>il in IM^S. frive iiketp]ip« of thi? 
Iir»« and worltH nf »nrion» ilf<-('»«(rd ICnirirpi-n*. In <|i<'n]ci(>i{ nf 
Sravatun th^^ rail th« hiiit<Uii({ of thv Ki[il\-i>t»[if !iii greitt^t 
work. Of R«nni« ihey gi»'e an account froin hit enrlieit to ki<i 
htcBt daj*: nnil Although lli^ «ntinierHte iipKnrds uf twentr 
wnrks in whicli h« <riu> ptiipij^ed, l.htnr lint tlotw not iiii'Inali* the Br'l 
Rock Liirhtliouw; a ftMun in llie repim l>y the Cimuuil tif Ifip 
Imtitiition of Civil Eiiffiiimx ivhich coiitritiils very fttmiifiely n-ith 
Sir Jolin Itciinir'n aniertion, tlial iiiit f.<ther dayiieit and built tli« 
Bril Rock LiKlilliouor. 

nth, .Mr. Krnnif )iiin»elf, in liis Mt^r of Tth S«pt«mb«r ItlOT, 
M]r« to Mr. St«veii>-«n, tlint, if i>iiri-«Ki'riil in llio work in whirh he 
ma WHfOjftd, "(/ irtHiiutnortnlfjie tfou i» Ikf aiuml-ii iif' fanit.~ 

Itiutlg, HTinl was the upiniun ef the C'wninisMwiiers of the 
Lif^thoitoe ItMird, 1« ivliom Sir John Kirnnie snyn, "tht" ffrcatl'Ht 
rre4it ia due for the [iu1)lir npirit, ciierifv, an«l ability »ilJi whic-h 
\h**y broiiirht fumBrd mid cjirricd mjt to n bUcws"fiil roiii'luoiou 
ihii impbTt^inl miu-itir»e wcrk?" Thix niity bo i-ntily lc-tirnc<l fri>m 
th« fHcU; i*t. That. «t their Gen«ral Mwtin^ of nth July ISJfl, 
**»» tltt^ motion of Mr. Ilainillon, Mr, Sleiemum, Kii;;iiii>i-r, urn* 
dirt«'ted to iirepare au Aocuunt of tho biiildiiiK uf the lli>ll Kin-lc 
Lif(hthoiia«, from the Fommcn cement tu the cAi)clu>i£'n of thv un- 
MtAlcinc, and that nmlor the direction of the Committee formerly 
npaiiit«I, viB.. Mr. SoliHtiir.dpnvriil, Mr. Hamilton, and Mr. 
KnltiDe; and the Clerk wait nuthoritedtoamawertbe ordrre of thht 
(.'ntnmittee fur any minid nut eiceedinff -iOO/. tu en»bl« them to 
4rfny the ei(M'nia« of Ihiw mid the ilr»«inp< that will nee<iin;iany 
it.' Sit, From Uieir frci|iici!t vitit* to tlie Hock, thi> CfintniiH- 
sitmen kn*w every step of the propeedlnp*, niiil fell iilonir with 
Mr. Mrvrnain in all hiMarihiouB ti>il^; and tht>y have, aewirilinply, 
rvcurded Mrir approval by inu'ribitig h'm iiiune and ereetin^ hia 
bsat in the Tower, in term* nf the niotinu of Sir W'itliMm line, 
Bart., then IfCinl-.^dvucJite uf Seatland, who moved "that u hiiut 
of Mr. Riibert Sievrnnon be obtiiined and plsred in the library nf 
the BeJI rtdi^k Li^hlhoiiH', in ti'dtiiiKniy nf the M'live entertained 
byihe Commi^^inneni of hia <liiiillni!ui«lied talent and iiidofatigahle 
u«I in the erection uf the Light hiniKe." 

All thift, hnwerer, it iiolhinfi in the eye* of Sir Jnhn Itonnie. 
wh», in deiianro nf fiMTtH, and in ub«enc« of proof, uat^'i huldly 
Ihat Mr. Reiinie di->iiftned and hnilt thv Bell Ktirk Li^hthontie, 
• orfced out the detnilc, ntiA, in fnirt, that nothing una Anno wtth- 
val bMnff tmbmitted to and reeeivinp hin approval. Il it one thititr 
to aiJtfl a xt.ilemi-nt, iinri nnulher thinif to siibAtanlinte it; but it 
Is tli» lew wonderful th^it <:urh an unKertion 'hoiilil he mado by ^ir 
John after the ra>ih Matemenlsi to which 1 huve (i)reiidy alluded at 
tki> onrnmvnn-menc "f thi' letter. 

la kia la«t letter, Sir Jiilin Ijikcii .i •■nniewhnt different rtsnd, and 
•«i»wa another ground on which he rr^t* hit elaini, in thf-ue wonle: 
— "TIiV aiinpl* fact of your Father having been appuinted n>a,iiit' 



ant engineer, iiniicr the late Mr. Rtnnie, and itt his, Mr. Rcnnir'a, 
re^uect, indi^[icadcnt uf nny nther txiiiit, M'ltle* the unevtivu. 
Si>, then, the fact of Mr. StevetiMiue uriftiiiul de^iKii, five ymi*' 
U-l'orc .Mr. Keiinic hoard of the eubjtrct, including, as I have cliowii, 
iili the pcruliaritic* of the u-ork which diiit!n^i«h it from tlie 
KddjBtuue; uf htn tisviu^', jointly with Mr. Keuiiiif, repvited on 
th(' work, and propoAcd the departure* frnm SracAti'n'nuiitline. aN 
well aa bin being coiiplnl with Mr. Renni; in the Minutes of the 
Hiiard, under tlie term "the Bi»;;ineeri.," and of hia havin); pre- 
efntod K^portx nn the pr«(rreiis of the work dir<*Mly to the ('nm- 
miiiiioncru, all pv> for nothing. N«y more, hin hiiving pro«*euted 
the work at nmrh perM>nnl ri«lc, tbeWo Mr. Renniehnvinir franlilv 
pven him the whole credit, and the Com miiwi oners haiing, Imth 
by peruni.iry and honorary tribute*, eipresaed their nente of hi* 
piMitlun, and their having aluo entriiiA«>d to him the task of pre- 
oiriii^, at their expenie, an Aocount uf the work, are fart9 whie.b, 
it nhould K^m, lire to ho rntirirly mst NHide nn the mere collocation 
of the worda "chief and riKtistanl enaineer*." So wlUa Sir John 
lleiinie; aud having; coniniilled himiieli', by lunpreMln);, in n formal ' 
nutii:e of the Bell Itiick l.iglithoiLse, even tlw verv name nf the 
man who tiriiniiiilly dfikigned and antuidl^ exneuted il, wc need not 
be kiirprised to find him perfeverin;; in the ri>jectioii of claims 
which be h.-w already thug piibtirly denied. With ^udi a oourte-. 
the anxiety Hihirh he jinifeineii to rendt-r junlire "to all roncerned" 
forma an unseemly contract, ami like idl other iipuHouH virtue*, it 
runs to excess in n deviouft path; fur not only dues he elevate the 
foremen of the i'ftr|i<interii and ninnnnN to the *;<iii>e platform with 
hl!> father'i roadjulor, but even xinKlea oiit the CommiiMionera of 
the Northern Lightn themselves (whnse merits are nut the point 
at issue, and whose puMic-spirited e«ertiniis huve been longsinrH 
aL-hiHiwIed^ed in htxlieriinarlers) asthe ohjpel* of hi* formiil com- 
niciidalioji. Itut 1 fnrbe>ir further comment ; and will only repeat 
tHotiucrtions idrejidy pruputicd to Sir John lteunir,but which have 
not been replied to. 

Fimf, Siiici; the example shown by Sm en ton, what credit can 
Mki»ibly he due to uiiy eiicinccr in (.'■.nniecliuu with the UcU IWIc 
LilchLhiiuKc, which i» nul included iindu' unu or more uf thu thrv« 
fiiilowint; he:ubi, vl*.: — 

iiitkrr, the original proposal of Sment^m's Slon« Tower, for it 
lock in an vi^pvsed situation, l^ feet under hiiib W3t4:r. 

Or, the iinipiisnl irf any inipioveracols on SiiieAt4i»'» deni^n and 
mude of rarryinK on the Yrorfc. 

Off the pcreonai eiiperintendcnco of the work, itcocsMuily involv- 
ini; *i) much fortitude, x«al, and oelf-denisl; and, 

Sewnd/y, \l'hk-h ot tbeiie soureeti of credit van be claimed fur 
Mr. Iteiinie^ 

In concluidcin, I a>k, who will ilenjr that Mr. Stevnuran ean 
jtiwtly lay clnim to each of them? 

^\ itb many thank« fvr the iiidulgenoe you have kiniUygrnnlM 
to me, I am, Sec. 

Edinburgh, April 10. Idift. 



Jujth STErt;»eo^, 



CvmtfttntUmee Mnwru Sir JiAn Reiinie anit Mr, Alan StriwiMon. 
1. Mr. AuiX SrtvEsaats to Sir Joh!< IteNxtK. 

Kdlubiargli. ;} It.frni IVmc*,— 14ib Tire. IMA. 

Sib — I an niitil unnilliiisly coiui'clUd lo piiII jour aiicntion t™ a lutp- 
taent in your "Account oF tlis Bri-ikwalfr in Plyiiioiilli Sound," now for Itie 
bikl lime brought under my tiolic*. I allurl« lo a pautgf on pagA 29. wher* 
in rrttitnet In iht LigU<k>u>c im the Breakwatfr, fun ilat« [hit " Ihe ma- 
toory of the tolid giarl of iha l.igtlliouM Tuwer wu 10 hare brtn dore- 
tailpJ *nd cated witli eranlte. upon Ihr lama inioriple a* lliat of the Eddy. 
iinnr LighitiDuti? Tower ; uad ilie hollow part n( th« lower, ai well at Ibg 
RnoM, Wat to liave li»n crinstiUL-lcd uirvn ihc ttmt priitfiph at Hal adgjf/rtf 
is Mr. RtHfH, in the L>s^(Aivt< drrigar^ mid iuilt ly At« en /V RtH Jl^k 
It Ikr rat f irnail of Seulhtd, in the ^far |1>0C — uhifk tyllr*) i'fftrt /r«m 
IhttI oAr^ltil 6y Smttlon ml Ike KttJylOM, inatn'iiei ai tht •cAo/f ^ tkt 
Jtiort arf/amu^ by Joryr tfotie Itiulnift, eiimrcttd ti^lhrr ht the cmlrr Sy 
e iry.afmr. nufeatf oTAri'i^ rmiloitd m thv/arm iifaa arc*. Bylliitnwant 
CliR wlioln 11 jniiied ind lied lii|rlliet In (be luoil efllcltnl Ktid iiihiiAniial 
aiannci, wilbiiiU the n» of chim-tiin, lioopti or uilicr iron nvirk, which ii 
/uuud lo Ik priTtr*h1c. ai ihclattralptcfiiure upnn lti« vuUirwaItt ii tlicrcby 
aiuiilodiBud llji: liuiidiiiii tc<idi^''d mure iccsirr." 

,\iiw, I BID oniUuiiril tu uy, Ihit Ihf Ucll R^ck tigtitlionte wu aot 
" dciignrd and Imill" 1><' Mr. Krnni(!, but by in« P'llber; and. in prDOf uf 
iliii, I refer you to ihe Ktgiori of ih^ lluuw of Comiuons, on a Hill in «n- 
able lh( Coninuuinnen Iii linrinw 25,000/. fnr ihr rte>llnn nf Ihr Li^lii- 
b'lutr, which it quiilrd at ftgt 103 of hii "An'uuiX u( the Bell Rni'k Li^hl* 
houip." and in wbJcli il iv ilaieil ttiiit ihc Cuniiiiiilec hcfta hy exauiloing 
Mr, Robtft Slevvnton, who had rci<oTled hii oiiinion on Ihe nibjrcl lo (he 
Coinuiitunnen, and bad Mlinialrd lite co*t of ihe l.i^hthunif, lo fir liaek al 
the year 180D, al 42,C85/. ^. ; and Ibat Ihey afiMwardt eumiiicd Mr. John 



lUnria in inppnrt 6l tht Bill, ■*«h4i Mnflrmi th» (MrtitiiUrt In uii ItrpArt" 
(*!>. m; fniitt't), Anil wh<M« MtiiDkle diffrrrd frnm hii lij i iii«>« fr*r|i-tn. 
bcinft I1.NU ISt. Uj FilhBi'* origin*] rfMi^n it pntn in PlilrVII. Ar. 6. 
Btid Ui. Rnignir't «t Plit« VII. djt. I A; and ili* artiial huiliitif, wliii-b dilffr* 
in hrithi (It'll oiltrr ciicunisiinct* rtom elihcr, init ni4y hr callril ■ cnm- 
tiDuml of liiitli. it Blimitn il fUte NVI. Far Iif it fruiu mt tu Uli« rrom Mr. 
R'^miia one llttlo of •»> priise which (D»t lie due to hiio in conncclion wttli 
tli» Eltii Ruck LightitvDiv. Tliii. t am lurr, no one hat «o fully i>«trd(;(l to 
him ta mf I'tlher liiitiicll hu dune ; for bolh in hi* .iceounl, aiLii thiouph. 
tiiit lh«ir earrMpAn.d(fi«n durio^ Iha fracllnn of thn I/ghthnuM, hn int4ri«- 
hlf iptakt of Mr. RfonlD nitli Ihat ri-ipci-t which \» itu* from foulh to tf*. 
Mlirciallf «li«n. a* in hii nM. age i* rcmlrrNl lionouiaMe b; girufpttioiitl 
Miilnencc. So inucb, indMcl. wu Ihit reHing maiiifriicil. Ihat mj Father, In 
ibtir cortritKi-ndtiicp, ailii Mr. Knmic'i fririidly irltiire ai hi tht rtiniinrra> 
lion wliirb lir thniilil trtk for liit Uhnni* ai ihr ilrtl Knrk> Mr. Rcnn^i. 
wli'i HBt al ihal llm« cnnicil *illi lli» Lrllli Dock*, tat, in fac>, coritiillcd 
hf tlie l.iglillioiite Boaid, thirty, 1 Uar* rtuoa I4 brliett, on m; Palhcr'a 
>UfgMlion, at atf inilMd )>« |tiOier«d from a patia|i« al pa|M Hi iit hit 
Aectimt (where Ua i[Mikii of Mr. Kranie haiin^ ■' ubligingly ravuuird*' hini 
by uamininft bit otijinal modali). He arrurdinjly tiwikt of Mr. Rrnnte as 
lhe"CliiRf Rn^lrai^i" iiilh wtinm ho irtadr joini Rrjiorlt on the tiilij^'rl, 
lint tliit in 110 mrtjure <trro|;i;t<-a from ilic troth of ruy tUitnrnl, ititc 
Mr. Strvemim J!nf pmpattd <nd Jetigneil, and mentuellg did tctuaUji iuild. 
Me Atf Aac4 LisAI'i''«J'- NVIiilr, bI>u, my Tftther franlil)' ttU* »», lltal, 

Ihroughaut the cuurte of Ike woik, hf ail'itrd «ilh Mr, Itannie, it it an t>F«) 
Ahvioui Ihat he BoniciifiiM diiT<red ia opininn fram hii adiitfrrj tod tlin 
neculed work tecordingly ditT'rt, la ahoit italrd. from Ihf origlnjil di>ii^rit 
nf hoth ■■ifllriMrt. In puiht of fact, alto, Mr. Keiinl* i]i'ri>l]i furi>hl-*d a 
|ille (n«« before mt), ilinuing the diaiiieter of the hue iiropotrd liy him. 
Init villioul any plan or teclion of the c«urwt, together with an elrittion or 
pte/orial rrpropntition of B To"<r likf Smeitoii't, Hhirli (irr Sir^Pinmn't 
,^cc0un/, pBKc^Ol) ~ art hrrt iirmrrrd M (It* only ftiaiu or Jrtieinyt /tir- 
tmhrd/vr tkit mvrA ty Ikal rmintnl en^rtr." If <ur> detailed |i'>iit In in 
rnor poeiKtamn, lh"y are thoic which, at Mr. Rrninie'* requetl, wne trot 
frorn in; Pather'i cilice, after the eirculion of the work. 

The only fi'iint vhleb needa failher e«|ilanai.ion i«. thai which yen t|>e«k 
of ■• ihe JijfrTmpe balmei-ii the Cdityilnna and Ilin Hell lUick— vii, the ad. 
nnlagc nf roriirillnii ihe tlnort inln mixtcling tin, iri'lpad of |i«tr»iniiiit 
lliein (o act ^ith 1 liiitiniliirv thniit; but lliii. I)c it dliinxil, formed a ilit- 
tinctirc feature uf 111; faihrr'a drdiii aiid tnuili^i, in Ihe year ISOO. tii yran 
li«fo(« Mr, Bennie'i ■l^vl^■e «»> aiketl, and i> thu* d-»critW by him al \iiife 
500 of hit iternmnl, in ipcaking «f hit ori[cia>l nnclel aiid doiitn :— " F>;. 7 
ihom «ne of the Itanr*, e^ih itane nf whieh iaimt p«rt of Ilia onlnard 
wall*. Mlendln| inwirdi to a r«nlra tinne, tndnprnilenlly nf which they 
Wert to he cntinecteil hy meant of c!0|i(i*r bati, villi a iicw tu ijreierv* fh-rir 
iq'iare form it Ihe cxtreinil)', iiitlead of duvrladiii|[. Theie tlDiiri ivnre ilia 
notlL'lled niih jiiegl", iideiiiiF. upnn Ihe piinci|ilr* of the ci>miiio» H'lnr. 
tcttiitd fc*thciiii( in caipriitT^t and alio niili itnvttnltci) Jirgitlri acraiti the 
joint*, where they foiriued |iait o( tti« aulwaid wall, at thuvrn tii thli Agure." 
Tbit lulijecl he agiin iiutveea in llie body of l)>e narrative, where he iiyi, al 
p«ge 34^, — "The Boor* uf ihe Kddyitrme Lighlhoute, on Ihe eoiitrarf , were 
conilTDCled of an areh-fiirm, and the haunchet of Ibe arehei baiit,d with 
I'hlini. tu prevent Iheir iiretiin; outAaril, la Ihe injury of the uallt. In 
tbi*. Mr. Snieilon fntUiHnil thn con tt met ion al Ihe noma of St, Paut't; 
and tbit mode inijtht aiki> lit found ncccttsry ol ih« Bdilyitorie. fruni the 
want of tton-ct in one Irii((tli, In furiu llie out" aid null ami ituur, in the then 
Hate of llie (["■'■'e quarrica uf CuriiviMll. Al Mjlnelielil <juatry, hawe*ei, 
Miein wii no difticulty in prncurins ilane* of the ircquisitc diuicntioci* ; and 
the writer" (Mr. Sievcman) "farcaavr cnany advanUgei thai wuiild artte 
from baving ibe linnet nf ihe floor* to form part of Ihe nutwaril watli, 
withfloc inlToducing Ihe lyitm of arching. In pitllciittr. the prtiiure of 
Ihe flirOta u|>on the walli woiild Ihue be gieipeivditular 1 for ai ihe iinnr-i 
were prtpaied In Ihe aidet, hkIi jiroope ami Jiar tier, after the manner nf the 
nMnniDii hni)«r>ll<»(ir, tliry uould, by llitt nicani, farmi so ininy girtlit, bind. 
Ivg llie exterior wall* ii>«clhrr. a* will be undeiatood by esaniinini; the dia. 
Iiinnand toiiicint »f Pittc VII." (ahtine quoird) "witli itt Ittterprej* de- 
teriplinn, aRrrrahly to ikbich ho had muiiellFiL Ihr llnort in hit original 
d*il(,ni foe the Uoll Itock, which were laid before the Ughlhoute Board in 
Ihe year IHOa" 

It ibu* ji|i|iean, that even thit atrangcmrjil of thn llnnn, which jou to 
highly lalue at tlio {rrat Inipruvemrnt on Smeatonra detlpt), and for wli.icb: 
■I p«|t* '^" °' JO"'' '■urk, yiiu reiterate your claim in faiiiur of Mr. Rrnnie 
ill « ■umcvihal fcclilcr Iniie, — I tay it ai>pcilri tbal eien Ihii iitipruveiDCDt 
w»j mt'rtly due to rny fAlbtr. 

The real italc of the cote. Iberttore, i( (Imply Ihlti—That Mr. Stevevlon 
atone lulU thn Bell Rnrk l.i(ihIboiike, and that he did «o after a dcatgn of 
hi* own. in tome nieaiurs modllled to ine«i Mr. Henni^'i otewt. but, net ai 
*«u wuiild lft*\ one la tuppoie, In letpecl to " the tyttem" of tying Ihe walli 
by meani o( Ihe tloor-ilonet. whidi foriiiei). ai I hane already liinwn, part nf 
my Falhcr'i original detign in 1800. Such alto it the genrial concliiiion at 
whlrh the public have arrived, for they well kni>w who biilil the Itcll Kwk 
Ugtitbuute; and lueh w«t Ihe oplniaa of the Lighlbouic Board, who. on 
Ibe notion of Sir William Itae, Bart., Iheti Lord Adviiealo of Seotland, 
"Ktolved that « llutt of Mr. Robert SieTdiion be nliiained, and placed in 
Ihe library of ihe Uell Rack Lightheute, in teiihnocy of the tenie eeler. 
tutncd by the Comroiatiourri OE hii dlKtinguiibcJ talent and indefati£a>de 



teat in Ihe treetion of Ihat T.lghthoaie." Sorti, ahoie all. wM IW M^l 
of your renerthln Father himtdf. wbo, in a Idler lo ny PatHer (in ■; fn. 
teteion) of dale " London. September ', lltU7," ■>«■ Umm mnwbUt 
wordi. not moie untquiioeal in awarding Ihe praiae whete It (1 reaUy die, 
than honuurable to bim wbu iFrnneJ Ihcni : " piior olJ fellott V up be, 
alluding to the name of Sniettun, " 1 hope he will now and Itica ttbe a 
peep of ut, and intplrc you with fortitude and eouiifc t« hiaT« all diflcal- 
liei aad dtngert, to ai^complitb a work wbich will, [/'Hu^re*f^u/, laiiMrfdIMr 
roil in lit amob qf/amt. With auch pertnrerance ai jaurt 1 e^lerUm at 
di>ubt uf fijiat »jeE.-eii." 

I grieve aincerely lo he forced to aay Ihat ynn liiie nntured t« coM wdia 
Ihii teili Riony hy tntirrlg omitiing Ihe mtme of Ihe original peojeeter, «hk 
whoiD yitiir Fjilirr wai oierrty ennjnined as an adTiirr in lbi« greM **tk, 
tht Djarlt of wbichi you rouii well Icivow, coniliia in ibe oriflnd boldneta tf 
Ibe propoMt to follow !>nicBlun'i eiauiple iii tucb a aJtualioD at the Ml 
itock, which it tubinrrged hy the liile In the depth (•! Ji/lrrm Jrel, and MBI 
more ie ita mcceiafol neeulion, Te bnth of Iheie leurcet of pra^etaeMl 
fane you eannai poiiibly deny Ibat my Falber alone hat any elaiai; (or, a* 
al'eidf ihown, he propoied arid reported on Ihe work in the year ISOS.iBd, 
hke Smeaion Limteir. waa preteut on tht ruck duiing ereiy iiage of Iks 
ii'tual building uf the LigblbuuiE. 

If ibii ttatement ghall give you any new tight on the history of llib Mb 
ler, aud ihui alter your Tiewa. I ihall rejoice to recci<f from yoti an acknaw. 
Icdgmenl of my Fither't meiili, and to gi>c you in teturn an acquitul, ia m 
far at I in> ooncoriird, froni thn teriuut charge which lb* (act* abaT« tlaied 
leem lo Imply. 

J hire taken Ibu muter into my own handi, heeauia I am tin«itlia| ihM 
mj Father ahould, at bia time ol life, be driwn into * concipoitdeats et 
thla kind. I reman, &c. 

Ai.jtK STvniiBiHt. 



II, Sir Joni* Rrkxik Ut Mr. AuxflTKTiixMix. 

Lon-tuB, JUifa jHiaary, IVM, 
Sin — t beg tear e l« apnlngiie Itiat aWnee fnini Londoa, oa the OnI^ 
neni, for aboie two nionlhi, and from whitrh I bare only Ju*t relanttd, ba 
unattiidably prerantrd me from receiving and replying lo yonf letter of ih« 
11th ultimo, and whirh I hope ynu will ricute. I bate read ^ur lelitt 
iliiuugh with much iiteniioii, and, In j^itice to ihe late )lr. Reume, I fed 
bound tu tay that 1 aee nu reainti to chaniie my o|iinion a* atAted in my 
Jddrett, and of which yoii cuinplain ; indeed, I think your Paiher't Uuok 
alone on the llcU Rock Lighthouie conlirma it, where. — tee Mr. RenWt 
Repiitlt of Ihe 30th Decemhi^r ISOi, 2i3[h Drcember 18UG, 39ih Oclotwr 
1807. r2ih Di^cember 1809, 2d October IflOQ,— Ihi* l*«t Report it not ■ 
;aur Pather'* Uuok, — you will find alto. In page L74, cap. iii., your Palbte 
utet the following wurdi : — " When Ihe writer, who had now been teeledad 
frnin (nci«ty icvrtnl weeki. enjuycd Riuch of Mr. iCennie\ int>r>Min§ ma. 
lenition, both on general Inpict, itnd firiifrtrinaaitif an Ih* pragrttt 4ff IM 
ISetl Hoek wortf, on KhicU Ae ira» coiuiiilrrt at Cumr i^satumtm'.!" Tbil 
e^icclLeul and ahlr engineer, lliG late Mr. David L'rgaii, who wat mgnitul of 
thn farU, repeatedly told me that nolliing wet done wilboul being previaotly 
tubmillcd to, and icccieing Ihe approval of, the late Mr. Rennin ; in fait, ibc 
whole reipontibility retted with bini, b> Chief Engineer, oi admilltd if year 
FalhfT, and, at icch. Mr. Itennie it entitled to the credit of it. In laying 
Ibnt tDUch, I ihonld bo eniremety totry In drCricc from your I'alher'* meni. 
at aecond engineer, acting under ihe iiipcnnlcnden'i.-cuf ihe late Mr. Renal*. 
Jt it my intention to ciiltccl the ducuiueoii tugeiher, and to print ilieiii. lian 
yoli hBTs already dO'Ue the tame with your lettert and I feel luueh oliliged 
lir you for giving luc the opportunity, t am ctircrncly terry to have any 
di^ertnce wilb you upon Iho iii1ij«el ; hul, in juiliun tn all patlie«, Ihiaii Ihe 
proper courts, and if 1 hate madv any error (frhirh J doaot apprrUcnd), [ 
ahati have much pteature in correcting it. — 1 aui, &c. 

JOHM RSKKI 

To Alan StcTcnHin. Kait. 



tu, Mr. AhATt SmvEnsoK to Sr Jotik nnsMK. 

£|] Illrulgll. Janiurj 13, Mtk, 

Sin — Vniir iHtet if the 30th reached iti« whlli: on the eroof lUiUi^ftr 
the Solway Fitih, whence I have juit relumed. I bite no time !■ tajiag 
thai, at ti dnrt not cbtitiin one liiigle fai't hrjond nlul 11 already given la 
nitne uf the '^(ith lo youiiclf, it catla fur lllllc I'omniLni from me. Tn nj 
Inter, which tieiet Ihe caae truly, I therefore agtin refer, at proof Ihat yMt 
Ftlhei mcicly acted at chief vr comulting engineer, and that uy Fatbtt 
aelually plinucd and eieiled the Ui'tl Rock Lighlhi^ute ; and, in parUcultr, 
that he alone detignCtt what you ha«« apoktn of a* Ibe dLttinguiihiitg pctw- 
Jiiiiif ef that itrueture. 

Tour leferenee 10 your eo.neenation with the liie Mr. David Logan, far- 
merly foreuiaD of (be cnitoni in Ibe Uell Hock wmkyiird at Arhroalb, a>i4 
aftcrwaidi III your eniptoy, it ill.judged: and, bad ycu knawri that, in the 
courie of the opciatlon*, my Father bad found it neceiiary to auperaede 
Mr. Logan u cteik, and rciirict him lolcly tu the duiict of « fornnaa, 
yuo would Dol probaby bava referred lo bim at your aulhorllj OD 
■uhjecl. 

The entire luppretiion ef mt Paiher't name in ynnr tlluiinn lo the 
Rock l.igbthuuie, lakeu In cunneiliun with the tenor ol yoor Utlcr, 
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before m», tmlirfn n e ihil ni* >III nercr do Jii'lite to tn^ FMhf ■ tui tbat 
h it DFnt)**i for ne to «ui« lints in farther rorretpondcnoa *ilb joa on 
tUi nibjecl. lun, Ac. 
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IV. Sr John Bk."-:"!!; tu Mr. Auiv SrEvi^MtuN, 

Sir — I fc«f{ to idtti««l#iljc« ^an »( Iha 39lh (n«l., rec^tfil (bia nernlnic, 
and b#t ta ohurve, ihal ti ti no anmer to mint of the ZOtti imi. In tnj 
jtJdrtrt [of vhlch Toii cani[ilain) there «i* no room la eitlcrioto detail*, 
hot ia l>>e oork which I im ihout to pahllih on lh« Rrll Rrrk. and which I 
ha** haft iDine limr in conienipUtioD, 1 ahill Xakt cafc to du jiulln to your 
Ftlhcr and all caaceriifd. 

With rrRiri) to lour ntiierraliona almut lh« I*l< Mr. Datid Lnfran, I hav* 
Miljr to >a<(. at prtcnt. tlial. a(lcr Intini tlic Hell itock, hr wa* appoinliil, 
hj ibv UiF Mr. TfHaiA, In lupeniitrnri ihr wfirki at I)unjl#e. *ri««ardi ta 
th« arMlia al UonaahflM hj the lata Mr. ItninnLr, and hy mjtfll lo tho<« at 
Port-Piinrk and WhitehiT«n. and bt clowil hia ritiial>le cai^»r at en^neer 
In the Clyde Trnitara. h} whom he t^U iclectril from a numrniui lilt of 
•Ua rmnpeitton ; and he enjojcd the entire conridencR of the tali Mr. Trl- 
fcrd, Mr. ReBoir, ni)«clf. and nhcrdcr he wu cEn|iloyf<t, I moat aay. 
tbrtefcrei thai after tuch lealimuiiitlt lo lilt aMIily. iiiieicfity. anil general 
pvod eondurt. y»u' rcmaikt arc hj ao nrain «|>|i">|iriiii<, ami caDnvt, in an; 
drtrrr, inialidttr Mr. (.oaan't tntlrnony. S'ln(« yniir 4ty)» of writing tt to 
irtilablr, I afaoulit ha (ilieiDclj aorry t« prolong thi< carrMpniiriencr. and 
qui! a ^mc with fon thai it can he of no lertice. 1 he real niRrili of tnji 
rsM ma saly be dtciilcd by ralnily and ^iiipDiaionairly eoiiaidertng tlie eil 
tIcMi Bpm which il rem ; and I atn ttihllri] iu leatlng the daima of the 
lata iff. Bcnaie opoti Ihrir me-'ila.— I am. Ac. 

JoiiK Dbkmb. 

To Alan Sw**Hae, Kiq. 

V, Pir Jdiix Rexsik to Mr, Auxv SrEVESaow. 
{Uelt Soek Lighthew.) 

I^iiduii. Ul PftiruuT, IMW. 

Sib— 'In nider to prevent jrno fmm cninmiltini jnurielf farther upon Ihli 
Mhject, and upon Klilth. I itn lurc that inui jifoiicr acme of cindoui mill 
(•duoe yan la ailnilt at onc« Ibil jou have ii n-ruiiinouiljr been in ettor, I 
hereKiih atnd y«tt copies of tome miimtci uf tlie Cammiiiiitnrta of Korth- 
fis LiBhihouiea. I cannot, fer a moment, tuppou that you sere cojioiiani 

of Ihcn when «aa Vfcte your lei ten nf ihe Mlli ol Dccruititr lad and the 
C9tk allimo ; it Ihe lame limi', [ fet\ jiiuiflrd in laririg, iliol ( Ihink II wai 
fnsr dlltj {eaatidi?nng yniir Intimate enniiertton wltli tde Uotirtl of NDtlbeni 
ll|blhaaan) lo have examined (lllijenlly Ihrie tuinulei before giFing yniir 
aiaUlBna la Ibe irorkl, aa I think it voulcl haie [imenlrcl thii unplxiuni 
C WT tipawitn<e. Aa rritsrdi mytclf I willingly rnrgri what hat |<ak>eiJ; and 
1 iTMt llist bencrforward nnlhiiit will occur to pictent Ihat haituony nliich 
vsgbt (• csial Muoii]|tt mciubcrs »( ihc uiut pr»lta«iua. — I am, &c. 

JORK RcKIfll. 

P.S. Ot coarse it ii tsy iolcciiion to piiUiib all tlie dacumcuia u I told 

flM. 

KatOTft tMn aUlnuunraMHltnesf lh(Ciiinm1a(l»Mr« Af iliairMthePD LI|hthaiM«, 
hi:'1 Bi hiliiiliuryti, ih« M Lintinl-«( IMRt. 
"FnpMBI— T>i« LvTil Prrjruii uf h.tnliaryb. 

Thiinma ll>ri,1rfK>'i, E>i|., Dm Billlt ai Killlitiurah. 

wiiiiriFii hk, r*ct .sh>uirivi<ii»Dr oiinvf. 

R. lUmllUiii. V:^•^.. Hli.<in-11r|Mi>c<rr l«i»,rh. 

1). HDiiFjii>Di>|r, Kiq.. ^ihrillT lli|iiiiIciiT fife. 

Jaoiea Cirik. K-iq . T<hrnir-|ir]>iiie or tdlnliuft. 

Jots Hninle, Xaii., CI*II ) niilnnt, 
'TMa in<*)l(i( liadna li«*n nllfil Im Ihc iptnal pnriiaH of laklnf imllmlMTr itepi 
rsrcHTjIaa iolsiflan u>> |K.i>rr> mixl :,. ihr C<)ii.i,ili>lii,ip» l.y ah ur PmIiiidiiii. Ivr 
arteltac ■ Ughllioaaf <in liir t'apr or Xdl IIihV. inO cht (IIR'icnl rriioiti on iTi((iiljj,'i'l. 

Elttfaltci J OS lb* 11 Ml o! building HI liTxii.pInl, l»vlna tiwuduly <cuiuld<i«l,virl Ut. 
veto hanug *ett«llr df llTtrad btt d] Inlon on !!>• tuljj<ci — 



. uvanlBoualy, 

"TkallW build loain W trmrH fvi ihr |^u<i">>f of ■ I-Vlnlliouic on the Hal] or Capi 
Bock Asll ta of •tun*. anil that Ui* •amv ih'll tia rtrrii'd iiiiij«t ibr dlnclton of John 
Ww l^ Baq., C^HI llDflnm, iliDni ihiy hntibr ibi'uli.i rM*r nuftatcr lor tupitiiitlDi 
tkrwork. 

" air. Hfnalf bartne itaud la thl ID*ttlli||, Id lanrral (ftma. hit a|>!«hin •• ta Itie lotn 
of the IiuUiiIkiI, and ihr [witiculai wil iil maUTlnIa l« i'e DHd, ftc . hr na miuaslcl la 
ranMah Ibr Comm irMantri lrll^ plai^at and u IB ih> klnii nl •loiu, aa he avt abaiil to 
pmcnd M Prnb, hr waa ni^ufMrii lo ilili i)i< DunilH Quatt;. acid ab» (u lnap«( aba 
Aberdeen tnwAit. and Frjiofi u^ioo thLt iutjj*tl. 

•■Hr. Vlennaon «•* a.iLl'vrlwd lit |>nrte(d A).>nf wlfh BIr- HanD^*, and <o andvatour to 
laanva • wd and the nmaaarr umiamtMlailin ai Aitirmih. 

■• EalncUJ Ly t. CL'NMINGIlAtl, Sae." 

BaAfpCltaa a Vlfrni* of ■ ftlpalloeDf 1h« L'^mmlailanan of itie \o?L]L«m Llntklhtuatfli, 
h»ld al t'lHu'.puinh. lh« '}'•<^l dtj vt Di«nilier l*j9, 
"Pmeail— TTia Lonl Pioiim of kdliiburili, 

Thomaa Miudriaun. Ci<|.. Dili nalltiu.! EtIIiiburgh. 
Rohan UamllUin. Kaq., MhiniT-IltjjuMol Laoiik. 
Kdoar,! UtOrtnltli. iM,.. Kbrrm ITi|>ul> of Ari. 
JamnClctk, t:ii|.. iihirlfl-miiuu of EdlDburgli. 
Jaha Rrnnlr. Kiq.Clitl Enilnrar. 
" ll«aavf> RcAnlv tad HTtT^iiBan htTlng, ii> tvrmacf lait nilodle, "pr^^edftt to D-(iD(1'e 
■arf akcfMen. uiilfumlnid (hr dlllfrfni quiiiln. Ihay prueuiril • |ij|ii( rr|H»l In lilt 
f^lloalaf aerv4 ; [R«rv ibv if pvrt iutJi<M't, auJ tlH Tut,jit« oruera ntbi^ turftuu.] 



"Ur. Rtnslt pnro*"^ to Ihrmeiilnf ikat Uf. NtnrenKD ahsold b*a|tp«lntrd aaalat. 
• al-»nfln«t tu •»»»«« lh» vrnrk ni-Xrt tin •op»nni»ii<lrnr», and menUviwd to UieCafD- 
rnlatlEhiim 'hat ihr moflc (4 re-lmTjd'atiTir him for h'la ttouhle. and iherlak ati^iHllaetha 
l.utl(jr>t .thich **• titalnn.trr Ilk alallltr bi'kdarUlnr>j{t, ajhl Ahal he h ■■*,« irould In (810^1 
aitr«*«7iJ« la [h« Hoard of I'rraiUTi. miuld ht (j^alliinr hijn a nrlala (lar.tvrLtajrv llpea Al 
llmlird niin of icptKlltiirr, will aurli aauco at lh« (nnrliiili.n of Ih* iroilru ihty siay 
may chooac 10 111- An*l Ihr t'ui'imital'Hirn a^rrv aa lo tba a|jpaln[(»riilof If r. Stefva* ^ 
ana lA ha aia1alBnl.en[1r>f r unrlri klr.Knnla: liui ilii-v rWay taliLna iDloronalittfalhMi 
■ ^* letviniHoar i<, b« made to JiiLjit, IhiUi aji to thir amfhin'I, aod Ihr ,iiaDorr at doLne lit 
miUl imit mtaUhg. " Eilnrleil Of C. CUKKIhUHAM.^rt." 




V[. Mr, ALA^t STXvEKeoir to Sir Johk REXNre. 

Edlahurtb, rrliruari 9. I.Hty. 

Sib— Your letter of the lat Init^ «iih copy of anme Miniiiea of the 
li;li[houae Rnard, t lecciaril in cotirae t^f pniii but hare not fnund lime m 
reply iill to-day. Tbrte Mifluici only affifm vbat wat long af;u ilalrd hj ' 
Mr. Sleaenann in hit .Vccounl of the licit Itork Uighlhouir, and «hiil I hme 
repcttnd in itit Icllrn tn you, that Ibn lair Mr. It«niita wia cfiiptovrd aa 
Chief or Conitilting Engineer. You mint be pFrfccll* aware that I arn itnl 
iliiputin; abciul uiMri but altout/ucfa.- it it, tlierFfore, indifTrrnnt nliether 
Ihii ciicuiniia[ic« be ilalcil ss ilioae, or arhether tbe ou-relall»e tlairmenl 
(which ia 10 clearly tniplicd in ll) tie added, vie, thai Mr, Bterenaair, who, 
be tt obteivcd, Mas Bn^ioccr to the Doaril, was nomioaked Aiaiaiam, or, 11 
WD abuuh! now aay, Acliiif Engineer under llie lata &I1. ttennic, Thtait. 
(guile tiue, and haa been aaiplv adaiiUeii -, bul what of that ? lo no 1 
doei il touch my (vrrment, that Mr. Sttvettttm, Snd not Mr. Baonic, •Je'J^Mf 
and buUI Ihe Iti^ll Hack Li{;hlhi>iiae. 

Let mr rccapilulale. at I»i«l1y aa poaaihie, ths gronniia of loy atdencnt, 
at ti««n 111 111; Itiieri lo you ; or as drawn (lom niy t'llliei'a Aricoiiiit of ihe 
B«ll Kucli Li)^tithouie, and from llie Minutes of the I.igbthoiue Hoard. 
They are aa fsllnws;— 

laf. Ur, StcTcnion, in the year 1900, maile a ilnign of the Bull Itnclc 
UghihOQte, with a repiMl to tito Cainm isaio nen, enihracing the chief pccu* 
liarilie* ahicli diatinguiih that ttcocliire from ths £cI'lyaloiie, such i> the 
taCiAt uf diriiini(hin|[ grltludlly the thicknfM of Ihe wall), — tW introduelivtt 
of na% or band.j'>galei, — and the lyinn of the walla by loMns o( Ihe floora, 
«i> as lo av»irl tlia uuiuiird Ihiuit, wliirli laal itnprix ement la erraneotialy 
clsiiiird by ynu. in yniti work on thp flymouib Uieakwatei, for the bin Vir, 
Beiiiiie. Mr. Sleiciisitn atin, at tliat early perioil, maileorawinjiaanit mndela 
uf the wijfk, and ral inialcil ihe (utt at 'I'li.^l^^f. 8a. It U alto niiitby uf 
notice, that the Kcport alluded la diiltiictly thuwi thai Mr. liletrnaun nas 
the prime niovfr in l>iiiif;i(ig anoui the buililiiiK of lljc Lighthouar, and to 
hit fariy rtrrliona in a grriit naratura are tnitiiiers indeblcil lot iU ullioikte 
etluhlithnieM. — (See ^ceouiaf, p. 41'J.) 

■2d. in 1801. Mr. Kennie was callril in by Ihe Lighihooia Ilnard (and I 
helieve un ray Fattier '1 MiFgrtUoii) ai the uldeit and innat eminent engineer 
(if Ihe day, Fnr hii opinion aa to tbe prar'ltcaliility of Mr. SKveniaii'i pro- 
pr-iMl lo huild a lower nf (nuar,iy on a rock cn«eied to Ibe depth nf tiS feet 
at. high V'Slcr uf ipring tidea. a work ibe tucnaaful i«iie of whi^h wat Ihtu 
much iluuhlrd, tho lirst ciitiie couiae of ibe Kddyitaoo being on a level with 
bigh di'lef. 

3fJ. Ill the Eridenee before tha Conmillee of tlia llouta of Cortiioona in 
fa«our of Ihe Hill ti^r auihoriiy to erect the Litlithouie and for power lu 
bnirnw 'JI>,HUI., .Mr. !^tete^son, Ibe Enjlneer of the llnard, wna hnl etllnl 
tu explain bii piupitteil plana sml aliniatea, and tn itite hit opinion aa to 
the piatUcnbtliiy uf the work, while Mr. HrnniB merely corroborated tlieni. 
And, in paiticular, be it obtcrird, that Mr. Sleyeiiton'i eittiiiale. which, a« 
•tia?c it.i<cd, waa iiAy^L At., difhrcd from Mr. Rninii;'*, which wat 
4I,IJ43J. Itu., by a inrro fiactiun, thu> *ho.wing Ihal Ibcinirwi of the matter 
weieidentii.'4li while Mr. Steveritan, Ihe utigmal proiMjaer and pTiine mover 
of Ihit glcat work, had tlie precedcitee of bit future collaagua by A pariud 
of si leoit lix yean. 

4/A. Thrr only plan fumithvd to Ibe Commluionen by Mr. Henni« ii thai 
shown in Place Ml. of the Account uf the Lighthouie, the oiigintl nf which 
■till riiata. Il it a nieic picLoiial view of a tuwei without sRclloiia; and llig 
Lighthouae, sa actually eiecmed, U not in accoidanco with il, but is a moili* 
ficaiioii adopted by Mr, Slc*cniani during the pro|ri:aa of the work), and 
etnhraeet Ihe l<ei( pninla of hit own original dt*ij[n made in IHDO, and n( 
Ihi* akrlrh which waa fiimiihed by Mr. Iteniii» in February 1807, Ivtoi 
Ihe height of ibe flaiibed lower consMleeablf differs frooi Ihe'tkeuh of Me. 
Rennie. 

a/A, But luch a tower ai tbe Hrll Rock, it. aflM all, infrety a tlkeoeis of 
Smeaton's Cddyilnnc aimed lo the tilusii<>n ; and Ihe general conceptiun of 
it implict tiolMiig ofiKinat. The great merit, tliecefure, liei in llie eiertitinTi 
of the HQik. Nii«i thrvughuut ibe whule (out years' operation*. Mr. Itctinio 
waa unty fwice on lb« Rock for an bourortwo during* tide; while Mr. Me* 
Tentoi). fur tour teutont, |ieriouslIy cunduft'd Ihn >i|>rrti)iiiii un ibe Itick 
•1th the greaietl fmlilude and paiaevctaiice, and alto auporui tended all Ino 
details III Ihe wiirkyard at Arhinalh. 

GfA, All thai can really be said to be original ia Ihe design of the Hihll 
Buck Ugbtbuute, ui In the nianagement of tlin works, is due lo .Mr. Stasen* 
aoa alone, who fint prnpotect the nifaiuie al all, and dmgnrd a LighlhOiaat'l 
of ainnc; plarniitig i>ic lyini llooih, — the ling or hsiiil .jngglet (lig. ft^j 
Mala Vtl. of bit .icetuiU), anJ laid out ibc gnJually-diininiihtag lliickiie>»| 
of the wallt, whicb, in parlliular, di^Cinguiib that Tower fioro SiiieaioM'k 
{Ati»unl,p.ilh), lie alto t^oncttired Ihe moveable jib-cians {MnenHitt, 
|i. IDlj und the balancsctiuc uied in building iha ujtptr jurt of tha Tower 
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the Knihiiitn {Xtji^l, l&lli Nomnhcr IW£) km alto ui rxpetiii>M>i of hli 
M]utll^ hnM ■nil n«*«l. without mhith It mtt wril *>« qMcttinnrd whelliM 
tbe wurh could ht\t been NnipletiJ ercn in dttuliln tli« line lUit >u ipeM 
an il. 

Jfik, Tim Traltmonjt of Kir. Rsnnw himwir, In hb leltn farntFrir (jiiniril 
Inr mc, and alio of thir l,<£tiiko«te Doirit h}> pticlnR a biHI of Mr, Sicrcn- 
•an in ihc Tuwci, whito I'irailj (bowiiit to «hi»n llis nnll «( hgiliHug tli« 
Ltgliiliouni.- U retll; ditt, irc (irlai oliich. Ti|Sil* uni)<ntn<Hl,ila not drroxat* 
Iraot lfa« (i>*»*r mMiure o( <*c4it do* U Mr. Kratiie Wthe " •d*iw" (tivni 
tj him lo the Board ti lh« cttii-f or «en»al1»i| KnttitiMf, the vilue of whirh 
«u in truth not lo mwh ml and alualulu >■ rnniinjrnl iiiinn llie rvimL I'f 
■njuhins gnlne«ron|t in ilit liiiidt al Mr. Slevrntnti. ill* (•ffli'iil tnd rrgiulai 
w iliptndai} Eniinrrr of ilir lloirit. Nor Irt il he f'irit;Dtlm that part ercn 
of ihkt advice «■■ |itm hT Mr. Ilranic in a Joinl Brpixl with Mr. $Uten> 
t^n kimfclf, who. h»lilta ihii. rrpniti-d priiiiilii-atlf anil d.irt!Ftlf ttt hit uon- 
■litiMnta, and rul tkmigh M'. RrnnU, durinf t)ie iHoirrut v( Ibc wotk. 

Upon lhe*r grouoili I olij'cl'il, and do aliil u'>jn.-|, Icr It)* ilalfntent in 
«mir work nn ttie riymuiilti itrMk«ai#r (for I know nnlhini; of tlie 
JMrtm ID which }«u rpfrr); and I r<prwt. that Mr. Stt'ifntnn llnnp Aril 
liroiioMd and (inallir Luili \\\r. Itrtl Raek l.iRhltiowxr, mil llMI wtiile lli* lar« 
Mr. ReoTiii! aeird jniMlg ttillt Him at Ihn adiiif-r of ihc lliMrd, Ml. Sicteii- 
aan. aa aboTc tlmwn, aclaiUj iot>o<iui.-p>t all the Inipravnnrnls into (lie 
■]r*lf n of tlic huildin;, and the inplrmrnta and cnettiinlt o( i»'idMrtinj the 
«)Kntii'Da which in anr iFtpMt HtiiintDith Ibc Bell Korli L-glilhuuae from 
the E4dftt«i]e. To SJr. SicTcnMn it alio doc the adililisDal and muili 
grutcr merit of baiiiiK fnllimcd S>npal»n in iMranmlly conducting the 
whole oprraiinni, tliartn^ in (II tb« ritk*, antiniini. and phvallani whiL-h ■!- 
lentl'd It, and eneouriginp li; hit dailr rtample of tt»t and irtf-dcaial. the 
woikciicn "ho were leitilrnc for inonllia togelbtr on that deanlnte rcirk. 
TIK late 3dr. Ileniii* rfid nanr. nf ili»»e Ihinirt: and he, therefore. In tiie 
letter ahmc alluded to (whirli lie addrriml lo Mr fftei<ninnj, miiat fraiihl<r 
srd naliirally glvtt tlif •hole credit uf ibe wa'h t4 ni; father, by ttatii:)! 
Ibat, if luccrtaful, the woik would "iniinortaliaelitin in ihcanualiof ftniei" 
and llie Cimmiiaio'nMa w)ia, fram Ihcir frequent riiita, knew «wy al'p »r 
the proeeeilmp, and fe>l aluns with Mr. StcTcsmn tn all hb Rrdunoa teiU, 
hate, ai already nolieait. alma reeardcd Iheir approval by iiMcrlbiug hia natue 
■Dd ereMin|[ h» huit in Ihr Timer. 

How (tranfely and |iainrtitly duel youi itatfment canltalt with the leili. 
BiDDy of jouf late Kalher. and of Ihoie who wfiB niotl conrtrianl with ihe 
hsU at the cue! Vuu rndraTour t<i laUeacUim wliirh Mr. Rttiiiie Innitelf 
nrm made, foun Jed on Ihc mcmlnR of Ihc wQidi Chir/ and Jnitlenl; and 
had yon, in diirejar-H of all Hit known facia of Ihc caic, itrictly eonfined y.iiir 
natetnent to the Utnal t«tnii wliicli tbe juxla|in>iti<)n Af '.hftr worda may Mem 
toirarraiii, vnawnuiiSiiil! hue done real injutlice lo niy tVher hy preferrinj 
m uiraTBganC cUtrn. nat. however, lo imcrpiible Af ■ furmil fefuiaiian aa 
tbe prcaenl one; while 1 might, in Ihat chii-. have iteen iiidu(!ei1, liy a dMire 
#or peiee. lo Icaip my Path*!'! lueiila In thai ilnwer liul iiol 1e» thnroui:b 
Tiadiniion which time nut icldtiiu mysieiiautly work* ont. Dnl yon haic 
1)«1 been content with the middle cuurie of elaiining a (ui>deratc or crea 
greater tliare of tbe praiic, bui ba^e gtasiKd at tbe whole. Yau li.xc fvr- 
^* ten, or have *hul your rye« lo the fact, Ihat Mr. Steveninn wat the 
original prop«>er and drttjner of the work, — that he lehemed alt the p«cu- 
lianliei which didiivguiah II from Smeaton'i gieat work; and Ihat eteo. 
IrcknicaUy i|iRaliin|f, he wat Mr. Kennie'a wail)uKir In it, and alonit with him 
jointly rcpoiled on it. and gxre »diice ihiiut it. and. ahoie all. iliat he prr- 
aonally tu[ieriiitendeil llir whole niieraliiinii and having pniaed uier thne 
facta, you have caiily jinne t lltltc further, and hair mtirrly tuppmie'l all 
mention even of liis imitiCi nay, you have actually claimed for ihc Utc Mr, 
Ronnie, ai in yaor opinion the diilinguiihin^ p«cuUaiity of the wnik.lhat 
ttty feature whiah vrry prominrntty appf«ri in Mr. SlfTtnton'* nri|(inal 
ilnign. M/tiU Jorif ymrt tr/art Mr. Kenut* had eeier Amrit r,f tkr nityret. 
Vol! leeiii In uiliir, ni an ••»ri»» for llie luppie-iiiun nf my Falliei't riniiie, 
the caiuil nature nf yum notice of Ihe Liiihlhoute lu your .idilrm, 
whicb.iu I hareBliifa;iIy laid. 1 bote nrtei aecn. It la n«l lo any iu.-1i rainal 
notice thai 1 refer, Viut t« yum delilierale ilatetnenl, un pagtn 29 and 30 of 
your "ilialDricil, Prictml, and Throrcitral Account of the Ureakwatar fn 
"I'lymouth Sound;" and I am ilicrrfare al a lo>i to comprehend yourinativv 
in rc[icalcd)y rerrtiiiig lo your ifiMren, which t bate never aeco nor 
heard t>(, and lo which J liate iie**i alluded. 

Finally. I aak two qiietiioni: ]>f. Since Ihe e:iBinplf thown b? Smwnn, 
what credit can ptiuilili lie due to any pngiii^er in cunnei-'tiua with Ihe Hell 
KdcIi. Liehtbniiir, wliigli it not included uiidei one or raoie ol tliC Uite« 
follnwinf; headi : — 

Either, the urlgtnnl propoial of Smeilon'i Stone Towtr for a rnck In in 

uputed iiiuntLnn, 16 feel under high water; 
Or, the piofoial nf any iinproTcmcala on Sineaton'a dtaijo and mode of 
cariyiflg on Ihc work ; 

Or, the p*rtnnal iupvriuie<ndenr» of Ihe work, neeenarilf involving lo 
much fortitude, >eal. and lelf-denlal ? And. 

Z<fiy, Which of tiLPie iotircea of cieiliT can be claimeil foi Mr. Reniiir .* 
You tpcak of ynur intenihin In pulilitti a "Work" nn Ibc UvU Knrk 
LichthoQM, In whli:h you will " do jutltce to Ml. Stcvenaon, and all <»'ii> 
"enocd." What nm«tity can iionihly eiial for inch ■ work froin the 
baidi of ono who never taw llie LiglaUnnne, after llie public ha'c Iwen for 
(wcaiyfour yean in roatttaiuu of an "Account" of it, pr<{<arod, »i Ihe 



eemmand of the Lichlhom* Itoard. by Ihe Arebileet Mnaelf in hiaafiMal 
•'■(vaeliy, and in which the urvicpa of ever^ one employed, fram tb« i>a<n 
to the " CHU/ Sufiiieer " are an itadioaaty art fori)), aad Ml oi»> atatenwit 
of wbieb hu errt liteo imiiuf ncd, Ihc public arc betl alike to )ail(e. lit*- 
ii>[ laid Ihut much, I sbixiid iir unwilling, on fireunda laerei; infereaM.M 
■Muni<; that I know what ynii intend by duin| "jualice to my PMhtrdal 
all cuoccincdi'* and I iherrfuis aWain fmn exprmiog any opioieoaiU 
your motitaa is imiuag your propowd work. — 1 lai, Ac 

Aliuc S»vunaa. 



I'll. Sir Juux RiiXME to Mr. Ai.an STxrcKsax. 

(£MIAvc«L'!rA/toMe.} 

Uodoii, imh r**e««T. IM>> 

SiK^ har«i thii day rereived youn of ihe 9lh tnit.. anil hare o»ly la mf, 
thai il orfnifa Mr fholt ttuf ; and i) il witi lie nn.n<ceaia>r lu caali*H> <*i'> 
cnrrcapuuTtencv, ynn will hare an optM'lunity of aeelog mj itateiii' ' 
print, and Ihr world will judge lor j'tolf. 

Yiin tcno, hnwet«r, to haveforgnllen twnnrthiwt pntottf — Your PailMT « 
hit brink dona n«t claim (he menl of even IhtfirH mtfftttlm, bol ftiH* M la 
^ir Aletlnder Cochrane— w' ho pra^Kiteil it lo the Ltghihuuia Bovid in 1193: 
nriiher dim ynur Father elaimerenibeipcand plaee.foT be fifes it taCaptaii 
Bmdie and Mr. Cooper; and t> for yotir *ayin( tbU the Ulc Ur. Itnnie 
gave y<mr Father the credit uf il. thii cenainly il cOMrarr lo wbu I haw 
alwayi hrnrd him lay myaclf; and I hive nnnia copiea of Lit leilcra, nrn^ 
mmiinj rn tfry tlranj tcraia upon your Hatbe* alttmplfj Ut claim tht 
uierii, Mr. D^vii) L->(an, Mr. Francii Wait*, and all who weie npon the 
work, havo given iieaily iheaamoOTidence. I mf-an ihc |irtacip«l p«i 

1 an. &c. 

JOHS RBMitS. 
Ta Alan S^rrrninn, Rn). 



VIII. Ur. David ^nwvxmv tu Sir Jimik Reknie. 

Edliik«r(t>, l»tti Vthruarf, lUV. 

Sir — In rny Brother*) ihtcBce I ackaow!edg« receipt oi yoar ItUcr of Ibt 
Kltb, rocciicil ll'lt ninrninf;. 

la order to (vreveni niiiiikH, I think it right to tay, that m; BnitkM^ 
elaini U to fDf Fathrr'i baring nrlginall; pra|Ki(ed the crMlion ol the M 
Knrk Ligbthouie, refera not lo Ibe mere eitahllt!iin«RI of a lighl or beacon, 
whirh, from the ilayt of the Abbot of Abeibruibick bat hceo he(«i iki 
public, at fully detailed in my Paihrr'a trflnk, but Ui ibc propotal lu erect * 
tuUding ft^ ilune, nbicli wsi flr'i iiigite«tcd bj him in 1*00. 

It tec ma aliange, if the lalo Mr. Hoouic did not give oiy Father tb« ctmUi 
of tbe work, iliat he tbould have wrttleo hit letter of 7ih Sepienibe* IMI 
(fnr it i* not a nmall ilrgrce of credit that can be laid to " imnoruilia* a man 
in the annal) ol fame' ), and furihr^r, that be ihouht oerer. etlber ^irvtilf er 
iaJirecli^, hare intirnato.! lo my Fxtber a contrary upiniu-n. I cunfeia I da 
noi uudeniand. alter lO (real alapteof limn, the grnundi of a claim of llnl 
kind, aupporled liy an aiipeal to tbe aialcmeniaof two forrmrD cioploycdtf 
the woiki, and ante dfad. whote inLirnuuy can never auicty owtum Ifaaktrf 
luy Father anil of Mr, ReiinLc hiiiiicll', u abure alluded lo. But if luch 
Evidence be to he fuundiMl on, vc Iiil<c ample rcfe<ence to prraooa nvw ebe 
wba veic employed al the voika in tiiuiUf capadlica, and who pre a t«ty 
dulerent account of the mailer. 1 am^ tct, 

DAFin Stitkxiok. 
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IX. iiir Jmty ResvtK to Mr. David SrmtxMx. 

(fletf Jluci Lu/hsAtiue.) 

uiiiOuu, Ii^lb FdiniBry, 1 
Sir— I htt to a'-knowledgc ihe rewiiii of yoiira of the 13th, and I 
only III oliieric, that yiiiir auppoiilinn thai the Ule Mr. fUnnic gave jour 
Fattier the credtl of ihc Uell R»- k Lighihoute ii a miiiake, for I ban wai- 
[ormly heaid hiit> lay <•> ibe contrary. I ^iew Ihe cilract of Ihe leiirr y«a 
allude (o wholly in a dilT'cent light. The limple fact of ;oar Father hatta| 
been appointed Juiilaitl Stfimttt nnder Ihe Ule Mr. Rrnnie. and at Ui. 
Mr. lleonin'i, rrf|iiMl. initepenilenl of any other point, teitlea tbe qoMtioa. 
Il Buulil be jiitt at teatonable to itive any of Die (lallaeit grticnl* who eon- 
nianilril al Wateiino nndrr tbe Duke nf Wrllinginn ihe uccdit of tbo h«ul> 
of Walrrluo. aa to gi¥c an aiiiilBnt en^hieri acting uni/eT a cAk/". and (*• 
pie*ily appointitd on ihat condition, Ibe credit of Ibe w»rk of the tUrf 
rafrrnerr-. I aw tare thai you will tec iliat il it oonac«a»rj to continue tUt 
correipondtoca. My tiaieuiegi ia beiiiic printed, and Iha pablie will jadft 
foriuclf. 1 «i", &c. 

To Dtibl Btannaoo, Ciii> 



. i^a,^^ I 



(I did not think It ne«MBiiry lo rt-ph- to tlibi I^ter of Sir Jafcit 
Itcniiitf; but tiier« i« obvionaly no niiiilu);}' lirtween Ibe i^a«a h» 
ci>iiii»irt--i, for tbo Make of U'ellin^on w.ie iir^wnt at tlie battle: 
but jlr lUuuic wu not pr«scnl nt thi* work.) 
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THE pnrLo&opnv of NATrnp, and art.' 

fConelvM jyarn faf/r \MJ 

Mr. FVrgDKiton'i Fourth (hnpter in nri RtnirU, hi* viewii with 
rrjranl to uhich liuie aln-iiily re^eiveil uiiii« iiutic« at our bandit, 
lie (rat, be Miys, arluiBally opiiutu^il to tiie L}'di«u urigiji of the 
EtruBCMis. bevaotv umiwt rvrry iitoilvm writfr tfzrvrn iu lejrrtiit^ 
il. On tluf uthfr hand, be foiitid tliAt almu»t all the uM hixturiaiu 
lirar wiiitru KiTretlier for tli« Lvdiaa oricin. For it, >*« have 
Herodotus 9(rub<>, rilDy. S«ii4^rji^ I'lutHrcb. ralvrciilui, Tscitua, 
Appian, aad ilustiit ; and Miniinit It unljr [}iuiiy«iuji of Halii'^aiiitu- 
iii<i,aud lltftUniciiH uf I.Mbiw. Tbeii, tuu. it iit to be nAid, Ibnt 
hardly »nv BMMlern writfrs a^iee aa ta nlial the utlg'ta i». The 
Ikory af "Mr. Ferpvacon in ibp only unu wliirh i« ciintii«t«nt «iib 
tk« old mritfrK aiid thr aitiatic evident!-, while there i» every 
appvaraniw of likrlihond in it. 

Ilavin;r laid U dnwti that the KtniKatic vcr« a Imnch of ihe 
^reat T»rl:ir race, mid of tlip tutav h\<n»\ ju t)i« Pvlaagianti, be ta 
■bhr III fiiltuw tliU out ))>' a tamparJMin nith the artiatic remain*, 
vbirli >|i]HMrlij aiiiipnrt il. The IV'ln>|{iaD!i in (trfinre so mixed 
Willi Ike Helleiifi, ttiHt the di&liiictioD ao* Minn Imt viflhl of, — but 
D»( until a ^rcat inAiirnrr liiul bren broligbt to l>r«r on Gicrk art. 
The iiitluence cf Ftruriu on Rume nna no biei — [irrha|m inure, for 
the latter took ItuU ber nrt^ and L'iviltutiuR fruiu Etruria; but the 
latter, uutil her fnll, barruwed nothing frorn Rome. 

Some Mho rvfii»e the Lydinn onj^io, amigs aa oripo from 
F-^O'P' '• ^"* ^'''- FtrKiiwton truly mi>>, ibat, great aa i* tbc likrnr>>>f 
Itetweea EtruMraii mid E^ptlnu worktii, they are not ou« and the 
■ame ; and llierp liaa not Men found in all Etruria. one aiiule 
uhjcct of purely Etcj-ptian dianrter. or nbirh oould not riuae 
Wflnderanu perulcxity on the tiatikii of the Nile. A iew umiabwi 
of the ajie of toe La^ida* must, of course, have been Imjiiirted. 
That thrre i« anything nf the K^ptinn foirit in Etruria our 
*rit«r thinka the Irm witoiterriil, lui the E^-rptiaiia Wld Akib 
MiiM>r fur Ave centurlL>a before the prenunied nitjcmtiun of the 

Etrukirau*. 

The diDtinct nhiipc uf Mr. Forpimon'* pniponilion !% that Uie 
ElrutOHiis *rTf- n people of Lydia, or lit lon.tt of .\niii Minor, who. 
•bnut a century after the time of the exude uf the Jetrti from 
t, or ahont aa long liefnre Die I'mjiui wnr, in about tlM age 

rUB the A«*vri.»n, mid the ycJir PMiH of the Di-cimal Era. 

ited by n4'i\ fniri) Sitiyriiii, the only porl of Lyillit, ami Innik-d 
iftlly settled in ttiily in the Intid uf the I'mbriiinn, Iii-lween 
the valleys of the Arno and tliir Tiber, where tliey buitl or luuk 
tv«lrc towns, in which thev direlt until the ^mth of people niitde 
Ifcem send off twelve bmiiltt uf ttettler* to the nurthwuril, where 
Uiej gcated tbeniaelrea in towoH uf the valley uf the I'u, subjeet 
lu tiic old LfViigue. Aftctwarda, other twelve l>Bnd§ of setliera 
were nent off to lli« Noulbwanl, who .leuted thcia»elvc« in what was 
«fi«rwar(Ifl knovu aa Ma^iiu (irtecia. 

Aa Mr. FereuMon »ay«, this view boIvch at onee one of tlie mom 
diiBi:uli problems of ani-tent hintury, iiuimiurh a>t it rtnteit that 
both tirrerv and Itnly received their civiliMtion from the mime 
Miiirce; anil acetruiits fur the ifreat Ukiiien-i between the arts und 
ci«iliuitiun of the two couiitriiif in the earlier a|;ea of (lieir Iwin^. 
;Tlua, to-.s nrt'oiioU for the ,»lphul>etic charnctcr* of e*cb, beiiiic of 
itbt wnie cLiM, and nut, an commonly uhMiiiied, W tW»e uf Etrurin 

l>orr«wed from Greece. Both ret;eited tliein in Lydia from 




Etmaoo-Felaaieic fellowship in w ntnin^ in the earlier 
tliul it in bonlly puuiiblo to iMHif.ii a dinliiiet eh'iraeter to 
-*u fnr from it, the works of either derive nn illu^tnitiun 
^finm tie other; and no better coninK-ntury on the words of Homer 
Bcviod can be found than the piiintio^ from Ciere ur Vnlei. 
' tmK wunti to nee a eoiilcni|iiiriirv illuHtriition of the funeml 
bdil by Achilles on the death >jf Futrocluri, nowhere nill bo 
belter than in the Etru^ti'uii ruuin of the firili»h Museum, 
have we the cli-iriotc«r«, the riden>, runners, wre»llers 
and fvnceni; the ImrlcrH of the i]iioit, and the dnrters uf 
IT. There bnve we the booth*, with tbv luokert^n, and all 
lioiti' of the hiKb fefl^t, 

Fer){iiH>M>ii Ttrmiirkri in I'elnNKie Itjily and in I'clnHcie (>r«ece 
the aamu want of temple^; n* too it (o be nuted in the iii"thcrland 
«f Alia Minor. There iriu a wonhip Fur the >>aino oraelea, nnd the 
•Mine lore of Kootliaaying. In all these countries the chief nrehi- 
tecturitl remainaare tomlta; nnd thoeo m like in make, k* In ho 
ftlnioat tho aanu*. The people worshipped the aamo gi^ds, under 




iDqalrrlXot'H Tni* Prudtilnot BMUfTIa Ar(,Bio>«n|»cUllT*iltb 
■rtmare ta ARMwdurr." Vr JAUtla FKBOUmON, Kaii„ Antilun, ■uiluxafAa 
SMaroa lh« Anrlanl TnroanpliT uf JtriiMltiii ." " PlrluMii)iii tUiuinClont et Aodtal 
AnUMMur* In BliMlMtcu," Put ttu Fii*(, Lttodiiii LungaiDBi, 1SW. 



almost the aame naniM, and with th» aatn^ rilM; h»A the hum 
eddax or ntylbnli^ryi and th» Nun* half-^odK and beroeii, uf whom 
Hi*reiile<, the yrenio<t, beIoaf.r4 idmoMl a^ niueb to Lydis and Italy 
as lo Gro<-ee. 

Our uriter harinf; rjik^n up the Lvdian orifrin of the Etiuaean'S 
i« willinft to brlieve in the viaitu of Evander ami EiiBaa to Italy. 
Thi« tale ba< likelilioud, but no pwd n'itue«s fur it. 

W't think Mr. Fer|fii»on decidedly wroiie in the importance be 
attache* to the politicnl fonn of the federation of the twelves 
tuwnn. RepablicuniMn i* no mure the cJiara<tcrirtie of the lberi>- 
Fclnafflc race, than kiuKHbip of the Indo-European*. The puire* 
of Tacitus and Uic early hirtory of the Eiifcliih. will ahow tliat 
the Gcrmaui were ewfentially republican in llieir >o»titotiimi'; and 
whatever iinportanee oor writer m»y nttiwh ti> tbo«« of the Iberi* 
Felnsei. n» influctKinit the freedom of tireece and Rome, the free- 
dom «f the world in lhi« d»y •^■rinipi fn..m nu §ueh birtli, — but frwn 
the ]a*» of our forefathem in the marries of Jutland. 

Some lime it given in the work before oa to rNtorinff what 
Vitruviiia cbLs no Etruncaii temple, but whieh 1* rather to b» tet 
down as Rotnati work. The iMi|;f;r«t4oii( of the writer are in- 
Keniou*. 

Of the loinb«, we ar« told that they itmhraee a very wide period 
of time, nnd arc well de<^^ri-inf[ of further iuve«ti|!alion than 
they have rKeiTCd. The tumuli or barrowi; are a chAmcteriAtie 
of the Etruwcans, a« of I'le whoU r««-e; and Mr. Feripiaaon pve« 
many inlerei^iiiff illuMrntioiiu of the Resolini-tiHlaMl and other 
tomb*, with un inlereatiiijc reatoration of the tomb of Fopmnna, 
from ike leal of Fliny, Tl.ii* w<wk wa* 4<iO, perbann tio, feet 
hi^h, M> that it wna one of the mo^t remarkable holliliii^ in the 
ancient world. In this r^riorMiim .Mr. FeriPt**on baa introduee«l 
a roof, hat, or uinhre'lla, to repreoent the peiamt* of Fliny. 

Mr. Frr§:iinoii aaya thnt we iJinll never rxtrnct any new Ideas of 
gntui or monnineutal art from the rem>iiii>> uf the Etruscans. In 
trrrece, iIia temple and the thentrc. with their accrNsoriea, nupplied 
the focus lu which the Grecian mind bent all it* atrentftli; in 
Kfrypt, the pnhiMr-teniple aerved the same end: but in £lruri>i 
there were ncitlier templeu nor public buildinKs, other than tambn. 
ftir tke devetuptnent of art; and uur writer thinks thnt tombi 
never are nor can be truly national monuments; He objectis Ibat 
they were nnd muot be the ofTujrrioic of indirtduul vanity or of in- 
dividual Hujienititioa ; mid no nation eeer was remarkable for 
lomba, wlien it wu* the custom to leave them cither to «iiic«eworH 
or to natiumd ^'ratilude. That in Egyf^, Etruria, and Indiaj all 
the mniiiiolea were raiited by the ((real lheln^elveB in their lifetime, 
aa their laiit resting- ploec. MV cauitot, nevcrthcU>», "Kree that 
we, or the other lodit-Eiiroppan rnre». have a peculiar fear of 
death, hut the contrary. The faith of \Viiik'ti, even more stronitly 
than that of (.'briM, held forth to the Eiixli>b greater joyN to l>t< 
had aAcr death; and the fear of death is rather a charaeleriiitic of 
the Jew>^ than of Indo-Kuropeaii'i. Still, it ia the fact that iho 
liido-Europeun^ are not a tomb-hnildini: race: but thnt perhaps 
the nilber bci'JuiM* Uiey have iJwnvfl attoehed more importance to 
the life hereaner than lo the lif^e of thii world, and havie not 
thought the bitter wnnteil any remembrancer. 

The chief development of the KtritMHux wa* in the more itacful 
artti, which the (ireekK alnictit let idnni.'. The road* nnd bridgea of 
tlio KtPuscaa* lire «tiU moimmentu of industry and const rurtive 
skill; their newer* and tiiniu'l-, after t«enty-five hundred year*' 
wear, ure Btill iin>«iirp:is-^<t by the f^r^at work* of the Komutiii; an-l 
their town Willi* and eJi»tlet'aie yet in bein^. They drained lak*"* 
and mMMben, .ijid tilled plAim tilmust barren; so thai they mu«t 
have done much t-> bring Italy into a hifch 6tal« of civilixntion, — 
from which Mr. Fi^rgM-ton thinks tlio Komnnt nroGted; and that 
they toi.ti the eivilization of the Ktruncan* as tneir uvn, qiiiilin^ 
>'.V>u.< i-on non v^u~: but if the Romans were in a utiitu of narha- 
riem on the fall of Klmrin, the Utter would he hrouiiht to the 
stnndnrd of barharii'm— not the former to the ^taiidard of eiviltis- 
tioti. 

En theirenpneerinirworka, the EtruMane n»ed aeeerit] nodiftes- 
tionn of the iireh, ini-ludin)( the true' areli, i>f whieh illuattatiooa 
ar* Kii-en amoiiff the en^mtinf^. 

If the Etruscans did not sticveed in hijrh art, in many of the 
lower nrtu they werv luont neooiiiptislied. Their jewellery, chniRX, 
braeeteiK, rlnjr*, earringn, &e., tJuiw im elejfiiiiee « liich is even nuw 
unioirpnased. Their candelabra were sold in Athen* in the proud 
dnya of Ureeic art. Their r^hinel work of broii/c and ivory 
reached a high degr09 of pfrlWtion. 

From a rvvi&w of the n hole. Mr. FerjniMon thinks we ought to 
BMifrn a higher rank to the cunimercinl people of Ktriirta than is 
cominuuly awarded lu tbetn. Their character e«wnii;iUy differ* 
from that uf the E^ptiiins in all lU leading features, while Air. 



t 



Fnfawon ttUeoVvn a ttriklnir likenM* tA thitt of Awyrfa; 
udne nrgMth« stndvof tti»n)ttii|uitieH vf Aiiijrtti ami Ktmriit, 
M n iriMins of muliial f'liinriktion. On ftvtrj ftmund of nrt nnd 
arrtiiit>I(ifQ-, however, the itudy of £truM«n atitiiiiiitici u valual>I« 

Thi; Fifth, and Uat Chapter <if ihc volume nn yet piililiihrd, 
rtUr* to Itvmr; aad we tliiiik it ntfetlfiil tn pintit iml that Mr. Fer- 
tni*Arbn breatliVH as bitter a hntrod of ihe Koamn^ and all tielonK'- 
■ OX to thcni. Hii he ion a rtrunj; Iflvc far Grcucc luid all that i« 
Crvek. Tlic latter iie kmkM upno as esainplm i>f uliat in to he M- 
Idwnt; the former, of what ia to be ahuimeil. Of courw, he limt 
tu d4.'pr»ctit« the utrvnir prejudices in favour of Rorne; hut wc 
Ihinic hit |ir«judi<:«B k" os fai the other way. He dm**, there- 
fare, a must unfair uicturtf wf education in Entfhind and alirvatli 
and hy too great tiuIcqcc niitiaea the ojiiwrt unity of liiviat; uhcTuI 
advieff. 

Ai aoon m a boy can »|teU short words in bit own ttnunie, »ayi« 
mir writer, h« i« w-at tu -lehool to learn Latin; aiul from that hour 
till he leaves the university, nuthltu; a dinnM into his ears but 
Komnn worth, Itr>mati ^reatiieBii, nnd K'tmnn nlory. Their lenrn- 
injt, 8 Ion- *vopy of tlmt of (Jrecec, i. htld up before hia e)'e» a» the 
richoit and noklr>4 the world hae l'rouK''t forth: llie wril<r» of hi-i 
awn people ar* itiyl froni him; and the (.'hri-'tian fii^lh still moPt 
pjirefullylcopt in the buck ground, left it should hinder hi* rJafKiciI 
atudiM, — though these are avowedly an usfles* a» th«y would be 
hurtful w«rB it tried to carry them out They are, ho*ev«r, only 
learned tn he fori^lteii, and iho wor*t «IF««t with us is Io<t tim« 
and miMdirerted ingenuity. 

Ths above picturo »h«ws how pa»ioii may bewilder even (he 
tharneat-RiKbted men, for hnrdly a word of it is true, and it will 
not nt RnffUnd. Kranfe, or tierniBny, LrUh in, it In true, tniijaht — 
but «! i* (Jreeh ; the later writern ore not unread, and no one c»n 
Hiink but that thcoln^CA] teiichinu l»e=<r* by ftr tiK> great a ahare 
ill the Ipnrtiiii^ of the Knjj!i»h srhool- at aoy rate. The church 
■'stoi^hium U n pari of the .■xaminatlon for i^raduatei, and men of 
briKbt niiiido hnve heiin plucked for ifivine imitwerd in it, though 
with the ri^fhl meiiniiijr, not in the very «"rd«. 

We ilw nut understand Mr. Forjimm'on to ntk. for the ouTlawrv 
nf <.Ireek from (Ji* sehooU, hut that It «h.mld be upheld; tM ail 
that he say« atfiiinrt Latin will tell ao stronirly a^inat it— nay, 
it will tell nf^aitirt llrhrcw nnd the lllble. "Neither an horeiditAry 
manardiy nor ehriillanity formed any part of the tnrtitiitioii* of 
Home" — fornxith, neither did they ftf the Jewsk, (Jreek^ nor of 
«mr forefathers: indeed, sueh a ban would outlaw the lenrnJn;; 
of the world, and brin^ orthndoK hoobi witliin n nnrrnwer li>4 
than the /odw E.rfnirgal'>riiiii of the ^'ntienn. The Itihle, Ho- 
Oier, nnd Shakvp'Cnni all fait before aueh a aweepinff law. 

Soaroely I«m wild i, the attempt to put to the account of the 
Latin claw i(«. the vuriu'is e'venti of thf Fretiih revotiilioii; the 
flood of which Mr, FcrjfU'Son soIh aside, aad the cvU ho exaKK"^- 
r.iten. Wc «hould !Kiy nothiiie iihotil this, hut in fsiirncss to our 
reader* wo nre hound to do av; for when a writer •hw*-« hii" weak- 
new in iuch net ihupe, it i" a wiin)iii;; ajptirnt lru-i(i»i; hirii too fur 
on other Kronndn. Aliiny, too. will take the hint from his histori- 
cal wandering to witlist«nd hi* te-K-hioc* on nrt. 

Had Mr. 1'erurtii.iiiti recommeridi-d the preference of Greek 
writers over thoiio of Kume, lie would hnve been coiiHiTlent with 
himaelf, and dyne some jrood, for surely it is better to bejtin wjlh 
the Iliad inetend of the Eneid, n» much a* it ii; better to be^n 
drawing from the round uiitend of copyin(f from nn eu^rravin^. 
A«, too, the jjreat purpniic of clsusleal fetiidic! in education is not 
torive immedinte inHtruction^ but to trttin the mind in huhit!! of 
amtliention and hard work, — and for whi^ih rlnxsic^iil rtiidios have 
.idvjinta^t. nci-ulinr to themselves iw compared with mat lie ma tic* 
anil natural hiitorj-, — the ■uhrtitutiun of IJ reek for Latin, as the 
preliminary and preferential cuurxc, would he free from ohjec- 
titiDii. 

It i3 hccnticc Mr. Fcrjrupwon has not understood tlie rialote of 
•ducation. that he hat fii]]en,inlA a further miutnhe. Me •»uys, if 
thora is one thin;f in which the c<>mmoii-«euKe of the KnKli''h rncit 
hsB ahown itaf^lf more Ihnn usimlly pre-eniiueiit, it i« the c»tilempl 
with which the F^iii;)iKh treat their edoention, and their ohliviou of 
it. It 19 because (ireek, Lntin, luid tniithematit^ii only eonstitute 
thn triiinitii; mnehinery, and not the ultimate end of education, 
that they are n-t aiiide when the mind is trained, nnd the man is 
able to apply hi* poweri! tn thf. business of the world around him. 
It in not that the h:ti;-]i>.hm!iii eontemns hi« education, but thiit ho 
derivtfK the be-t fruit from it, — that he di»e* not want to carry his 
aehuol-boDkit about with him. 

The mistake uf the Frenrh and GerraaTit leaila to other reaiilt*. 
They think that the great ead of icfaool eriuention is to give imme- 



diate, apcctal, and MJf-DulRcinK instruelion: but the end t*, ll 
their men, frcidi from lehoid with Ihc whole circle of the »rl» 
n^ieneen crammed into them, are uaable tu cope wiiti our KakIIjA- 
men, wh«4c niindii have been traine<d by hard work in their mJimI^ 
and by the practice afterwnrdu of that (tre;ile*l of aohook— tht 
world. S-tme may think the Frenchman or Hich Dutchman lieller 
taught and more nrconiplished thin (he KT>|(li>«hmna, but the eii- 
(leni« of facti i* in favour of the superiority of the litttflr. M'hat 
reiiult the Liniver»ity of London, and the L'*efiil-Knowle<i){e- 
rramminf system of the present day, may have in brinirinfr down 
uiir superiority, remning to he neen. 

If Mr. FcrKUMKon in ri{[ht a« to hi> finiahins rtroke, the wiuiin| 
influence of lUman example, he misht better have spared his ob- 
xlniiirhl; he would iiot have waated his atrength, nor weahsd hit 
nllioji. 

The c-omment on the political hictory of Rome, tastea of the 
bitterness of the r»it; hut we can only ^rrieve tliat a le^a partial 
unalytis had not been aivplJed, for the writer «howH that he liaa the 
power, if he had the will, to mahe n fairer t^ttimnte of RjimB than 
i« rommoiily dune. It wanted nut virulent abuse and ml!ireprt>- 
MxitHtiun to teach u<i that It-.inie wa<4 neither i^^nter nor bMttr 
than ourvtven: it wunted only n truthful invevti^ttion. He ha* 
broiiglit to li||(bt many vnlualil« reJIeitiiina, on which we hbould 
like to comment, — but we cannot an well leave our beaten track ai 
hi' can. Hy hrlni^nt; the liyht of art to bear uDun the |Hilil>nal 
and Hociat cyntem, Mr. F«r|riiiu<ini hnx given a hi|{ner value tu art- 
istic studii-.' mil iiiis ilhiirtnited their iinportanee. The fault now 
is that tbi.' I'h'Lir [' nothing of au artidt, and the artial nothing 
of a tchtdnr; nnd we thtrt^fure miss the eiitirety of aiicicnt Imrm- 
ini; and art. Mr. Ferftuniuin, therefore, le^titim'niely disetiuea hit* 
toricid and political (jueiitinnii, — for, as he treats them, they belODf 
to the domain uf art; mid any oliieetiorii we may make applyi* 
the duetrinet, they diuiiur to thij nllegntioui luid nut ta tht Jurt*- 
diction. 

Were even Roman literature studied hy the ll^ht of art, and !-a 
it" entirely, Mr. Ferifiowun's diatribe* woiild utterly mi™. 

U'e CHrinot refrain from iilneniiiB. thnt if KiiitliiOt literalute 
were mnde to take the pnrt of the cInK>ti('>i in education, are ithoNlc, 
it in true, tfet rid of tlie fondnCM for Komnn worth, Koman (p«al- 
neta, and Itomun t^lory; but we should be more ffiven In aelf- 
sliirification than we are — wor-e thnn the French, Ili)fh Duteh, or 
Vnnkeri:. "Lafiloirc de la France" would be outdone; the ooi^ 
free, wi»e, ami tfreal Dutch folk would he out-talked; and "oor 
niottt remarkable eontitry" of the stripes and titam would swaO 
itnelf up still m^ore, in Iho dtritin to outnonst the Britiaher*. It if 
ht^tier aomctimeii to think of Roman grealoeM and Komsn glory, 
for they are no lonjfer — they are with the dead; of the niastervuf 
the world we have noujjhl but the auhp^ and in tlie midiA of ihr 
greali-->it empin' thai hrm vel heiui «i<en, lordx of a fifth of mankind, 
we too may bethink ua of the end of all thin;.'^. 

The rcmnrks of o'lr writer on Itoman iiutitutiuna are the Ley to 
tho<.c on Roman tirchiteeturt:; but they apply with more justice. 
Rome '"tm certainly behindhiuid iii Hrt,^her srcbitcctB, like oiii't, 
were Cf^pyiala, ami bad ones; originality »Ue had none, and die 
couid nut derive in*pirotioii from (>revk art, fur the breath uf 
Greek nrt hud Qed; and of Ktruna, she took mtber the ocremeutt 
of the dead thiiu the fanhion* of the livinjr. 

Before the time when the Roman)! begun to build, the Doric «nler 
had fiilleii fr-jm wliiit .\lr. ForgUMHU cuuBidem its early purity af 
6ly]e and de»i:>i. nnd the Hoi ii hub hud neither carving nor puintin; 
with which to bedeck it. TJi-ey look up the Doric order, but made 
it worse hy thinning th« column*, like the wooden po^ts of their 
EtrtiscJin frJ^-ndf, On tlie Corinthiiiu order Mr. Ferguk»on i*- 
ni.-irk.H at length. From its ornate ohnrnctcr it well united the 
purposes uf t'lc ItnninoH, while it coiild li^ adapted ns they pleated; 
nnd if the plan of the building needed little thought, the execu- 
tion of the order needed still less, »•* theie were no intricate 
Rpirnls, no carving, And no pninting, and all wan purely mechanical 
— unv •torieninMiu could work it nut. (*ur writer ia wiUiue', thert- 
fore,'to cotixider it ftlmo*t a Roman order, and the exiunple in the 
temple of Jupiter Stiitor ns tlie mo*! perfect thing in architecture 
thiit Rome brought forlh. lie approves likewlaa of the Robuui 
adftntation of n sculptured baae. 

The f.irms of the Roman temples are objected to as duimf 
ad.'vptations from the tireek. There is not a singtif inatanec vf a 
perfect peri-tylar temple, and the buildinfr* w-ere sniaU. The 
temple of \'euits and Rome, eommimly reitored as a perfect 
nerisliylnr exnmple, M'i feet by 17;, we ttiink the writirr Juictili^d 
in trRHiing a* two temple cellii, placed buek tu bnek, mhI su juiued 
together a* to try to look like one temple. 

The best Bpeclmens of lemplei of the Komuo time ue tksM 
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huilt in 111* proi'inres. manr of whicb, n* tJiwe of nNalVrr, nust 
)i«ve been onmnti'hiM t>r nnvlhinft lit Kom^. and the two tcmjilc* 
■I Baalbec unmatched ity tkiivthin^ in tb« Romnn worid. 

Of the Puilhpon we bcliere our writer «ppiikii Tiiirl^. He ob- 
jects In tJie [K>rti(i> ftui-k on to the drum nf tin" Ituitrliiiic, »• n 
rlumsr and iiiisiiiuilile picf nf pnU-liMurk, the Itiie^ iif nhii^h <1ii 
not range with the reit. The interior for ctinceplion is iinmHtHied 
in the (tldcn world. The simpticily uf it« prupurtiuni' is ilwrlt 

rn «* wortbf of nhticrviitinn, though the ilctniU iirc Romiin aiiJ 
nsY. The profiortiiin itf iht^ hi-ixhl lieiii^ exactly ecjunl to the 
width. Mr, Perguaann JKlmiri's; and he thinks mmlorn attempts 
fmil frwm trying to combine the Gothic Btei-pk- with the Kirum'An 
Tsult, and tneterorc the intrnml viintt !>• cnirieJ hii;h itp itito the 
external arnKment, — iJiux rriJQinir hnih il# i<M<iHjrtii>ii and its Mie. 
H'reti secnt to have felt ihiR, for his iniior dome of tft. I'sdI's is 
built tip •epu«tel]r from his outer nnc, nnil hrpt dunn miir.h h'wrr. 
Mr. Ferfrummn, howpt-er, think* it wmilil hnve been infinitetv more 
ftet^ttg in piojMrttiin. and troth it &nd the rhurch imve looked 
nnch Mr^r, if, iiiclcad of being twi<re its width in height, it hud 
xpninir f[<nn the whiicpering ^llrnr, or the iitrinitrimmi^ nbiive that. 
Indeed, the dixne nf the I'nntheoii he would hnve hrouKht ten or 
fifteen feet lower. bc4:au»e It now crushes the drum or iier(iendieu- 
lor |inrt. and make* its dccorntions kiak mvrc insi|;nilicnnl thivn 
tlier should do. 

M'e rannot complain of prejutlice l>einx shown BfjiKlnst the civic 
bvildiDgv of the llomana, for thef nre treated ih beintt as munifi- 
cent in their kind a* am- the world hiw yet ween. The ColLneum 
he selects as the type of Roman art, as he did the Hypuatile Mull 
of Knrniie for E)fYp1, and the I'luihenon for Urccce. 

The cwlutnn*, nml r'nrticiilnrly the sculptured fidiimnti, r-f Rome, 
I^rja, and London, Mr, Ker^sson trcata with *e>'erity; thoni.'h, ns 
h« sajs, the K^iniJiDs were the leM to blsnie, as they pliiceil the 
eolaniD of Trajan within the eourt of a basilica, bftvinjf galleiies 
frvn which its ■^iilptures ooiild be seen. Still, it would hnve been 
h«t1«r had tlie same length of sculpture been mode the friexe of a 
hnildiftg. 

The end to which he oomM is, that th* he«t and only *nttHfnctory 
werfca of the Ri>man« nn th^se belonoiog to the engitie<.T^-l he 
raari*, bridf^es, a/piedurt*, hsrWirs, and fortiAcntion-i, the model 
6f which was got from Ktriiriu, Bmi nol from (irccce. The di»- 
tinetive merits of Ronwn worha are th<- tna^s unit the eniiBtriiotivo 
na^ificenc^, — m.-ured aometlnioa, tn architectural work*, by eliim- 
siams in th^ nrti<htie details, for whicli engineering works offered 
little or no templntion. 

If, WITS our writer, we hnve jrone fceyond the Romans in the two 
arts in'whieh they were really onpiinl and siircessful — namely, 
hiw.malcins and enpHifering — why idiniild we uti-ribe to them a 
superioritT in lilenitiire an<l the fine arts, in whieh thsy were 
avowedly oelnw the nations of antiijuity f 

We have thtiB foMowdd Mr. KertTnsaon nt some length throuffh 
hiM elaborate work ; we hnvf^ foUntrod him into ererv hronch of 
raearch, and hnve not «iinred our pnicttt or the time of our rt^sd- 
tn. We do not know it any n^h that we should make an npoloey 
tOTM duinff, but v« fewl that wo hnve diurhnrifiid a duty. Mr. 
Fergiuwa aerotM talent, yeiirM, toil, and luonev to tlm vx»ctiti»ii 
of a work much wanted; and so far from treatinff his task a« if it 
were to be blurred oi'cr, or «a if it were unworthy, he hnx broii)rht 
to bear ii|ion it alt the rcstnircrs of u must cultivatcil mind, and all 
the illastmtions of the nio«t ndvunc^d stiile of knnu'led^^. To da 
this is to uphold tho nobility of art; nnd we should be sorry to 
Mnod idly by when mrh n service khm (lone, — tn neglect n work 
whieh has Justly exeited the greoteftt uttentlnii from Ute prixn and 
lh« pubIic,^-or to treat with coolness wh.it has been wrought with 
such gum) will. 

If we had wanted one reuMm nhovn nil olhvnt for noticing Mr. 
Fcfviuson's bonk, it is to uphold him under the aceunition of in- 
iTodurins irrelevnnt matter; whcrens we consider he ha* rendered 
a cxmnuin service t» the line artK :ind th<> other hrnncho of li^:irn- 
ittf. hyshowinif (heir iulim.ite cnrmectiun. — iiml the wiirc purticn- 
larly, by the reference of the fine nU topbiln^ojiliy. He in only 
blamed fur the idlenuM! ami ignorniice of otherv; .ind instead of 
joining with them, we recommend to ihein his eaampte. 

The fine arts are either unworthy studies, w they belonp to the 
f^encntl eirele of learning, nnd admit of illiistriition from it, If 
the latter, our artists niij*l beeome scholspi, which no few of them 
ar«,^.and our •eholan must become nrtiflti. Whoever bringa hark 
MM an or ■eicnce to th« common fold of learninp. rendem an 
naemial service to nil arts and teiences; nnd we think thi* merit 
is dne to Mr. Fer^neson, for treatin|r syMemuticnllv what tho 
(treat men who have' gone before him have given authority for by 
tmting with pnrttnlily. 



This wnck will be esteemed a useful and ralunhle one ncording 
to the a>e the reader makes of it. If he slurs over it, am miiuirin| 
too much thouirht ond care, — if h« niatc it aaidw as op|MHied to hi 
prejudices, — or even if he blindly ndupti its GODelnsions, he «il 
not ateertain it* valne: but If he truly seizes the indeptfidti 
«pirit of the author, — if lie let* himself free from the shaclclea 
eatiL,— and p-ts the power of thinking for himxcif in matters of 
art, he wilt hai-e rendersd n aorviee to the fine arts, by giving 
them one true votary the more. 



CAN'DIDUS'S NOTE-BOOK, 
FASCICULUS XCIII. 

•■ I inntl hart lllmtr 
To bloo oil irbmn I vtMM.'' 

I. It is equally matter for surprise and regret, that, inirtend 
conlining Iiis rtudy, as ho appears to have done, t» PjilUdto's 
buildinir^ lni|P> ilones did not, while he was at Venlee, direct hit 
Httrntion to (he examples of the earlier Venetian ttyle. — from 
which he could bare enllcd munh that wsjq capnbU nf hciag en- 
grafted on the Elliabethan he had left at home, and by the aid of 
whirl) he might have sdx-ance<l the Istter to a finished English 
»tyl<>, — at Unuit, have put it in the way of beeoming such in time: 
fur heliieeo both th^ »tyie» jiiit m'onlioni-il thiire ure, with of 
course many dilferencet, not a few points of contact also ; and an 
infiiMion of the former might greatly have improved the latter. 
Intteud of Ml (hiing, Inign contented himself with importing tha 
style of rnUiulio miite •■unit" Therohy he ha* oUlaiiieil iimunv us 
the name of the J^nglish I'alladtn; — the plain Knuflish of wliion is, 
that its far uii he was I'.illadiu nt alE. he wm ho only at seeond-band 
— a pri^fessed imitator and copyiKt. 

II. It moy very fairly he i|iicstioned whether professional men 
are the bi.*«t judges of ir^thetit' <{tiiility in design, and capable of 
Appreciating it import iaily. Eduouted n» they *tt nt present — 
H'hieh is pretty niiivh like Wing uneduciited av regiinlv the essen- 
tial prini'ipW uf their Art — nrcbitectB are iijit to cnntrnct pro- 
jtidiref which in turn contract both their jnd^ont and toito: 
blinding them equally to errors and defects in productitUM of 
estnhtished repute, and (o merits in those which happen to deviate 
more or leas from odd vent in nal rnlet. The opinion whieh is un- 
supported, either way, by valid reasons for it, and reals only on an 
nppual to preccdoiil. cuatom, and ordinary rulet, is -iiixeiv no better 
than prciudiee; and even if it be one on the rigbt sij«, it is no 
better than prejudice still. Vor are prejudioes and eontraeti^d 
notionn confined tn profe^ional men, lince the ^'enerality of crilioi 
nre ei|uallj chiirgcnhic with them, owing to their having imbibed 
them from the same Hources as the others, nnd to their enenking 
by rote — "by heart, " as it in called, nnd that i* a very different 
mattor from a|>HBking£y Amif, and with thoughtful consideration. 
For my own part, I should be inclined to trii<:t rather to tho ver- 
dict of a jury of ortists, than to that of one composed entirely of 
arcbitecix; of conrw 1 mean only as far as compoi^ition nnd design 
are cuncerned. What utrikes the eye «f an artixt as g^iod, ns har- 
monious and consittent in its proparticmu and nun^nlilf, and othor- 
wiM> etfi^ctful, may pretty snfrly be assumed, to possess the merit of 
*ouud artiiitiu quality, It no »ther. It U trui', the followers of the 
other Fine Arts caunot he competent judj^ns of the techniuiilitioii 
and processes of Architecture; but then if such ignorance ought 
tu diupinlify tht>in Ironi pasKing iiny opinion upon productions of 
Arelti lecture, the snme i|jriior«nci', or perhaps a greater degrep of 
it. would dis(|ualify the whole laf the rest of the public; »» tliut 
nrc^hitec-tc would hnve none but themselves to ndiitire them, or to 

I'slronist* Uirir Art. As to the opinion entirrtnined of nrchitecta 
ly luliitis, I fancy it to be the* reverse of jiatti-ring, for uruong the 
latter 1 have heard more than one accuse the former of abtiiseners, 
and want of WHlhrtic perception and feeling — nt any rote, of the 
nou>exerrise uf Lhein ; thcreliire. alihnugli Archilrcturtt it«elf inny 
be a Fine Arc. it is now rarely excri^ised ns such, — so that ihosK 
who practise it merely arcurd in^c to precedent and routine, have 
little or uo claim to the title of nitist*; fur even although the 
structnret^ em'ted by tliem may bo latis factory, scarcely t'ver do 
they put into them au^ht of desijen which emanates directly from 
Ifaeir own minda. 

III. The raliie of an artist'i opinion ia retard tA Are>hit«cture is 
snffioiently npparrnt from whni thnt of Reynolds has done f»r 
Vaabni^. Hut for the honourublo lestimuny bontc to hia peculiar 
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nwritii hj Sir Jochuit. th« niune of that Sir Jnlm mitrht itill hnvt 
hail Bttidivtl la it l)i« ridicule endMv4)ur«iI (o be nAxod to it by 
UlP puny wit* of Ilia ilnj" — iir rJithcr, by llit" liudy uittidinia u-h!ch, 
in tu«ir utter i^orance iif art, thev levi'llt^il kK^inil liim; fetiinic. 
■a tlier (till, tm '>th(<r quality in hi» liiiihiiiitn Itiit that of lii-aviiit-Ha. 
T}i«t Vanbruifli wiu vxert'iliiiuly ciirclrui uml fnully ■» hin tlvtiiiiri 
^Htumrlimes conrke ev»a tu iiliivoiilintw^ in not t« lie denied ; hIiII, 
he fthowMi himm^lf tii be a masler in ptcliireiM|ue cnrnpontiun, «■- 
pcciillv if ciim|i«n^1 in tliHt mpe>ct with hi* «inl«ni]>cjr»rie». T« 
unqunlilicd jiraii«he in miiiuri'illy nut eutitW, but uiureilly nlHo 
it iti not difficult to diMriminiite Wt<ie«ii hit d^feeta and his 
merita,— not ililliailt to aruid th« farrorr, although nut bo eiujr, 
perhapR, to rit-al tlie lattir. 

IV. It would t«em, hnwever. thill critical dintrimiiintiitn is not 
at all the /ortf of eithn- arf.hitecturnl utiidpntc ur thrir tcjif^hns. 
It is not at alt uncominun to find buililinipt that ure e!c*e*ditif{ly 
uneuunt tti point of denipi, |^K>d porhapii in some r^xpect^ yi-t 
equally faulty in nthitm, n-ctinifnpnili^! — at l«uutt, m> it wiiulil lU'vm 
— aa sludiex, without one «ylinlilc of cjiutinn an to tlioir fnults. 
or eiime of tliem, indeed, the f:itilti are nu Ktnking ihut they 
hardly ««<><] hn p'linted niit; Atill tlitre in danfrer in paHxing over 
them. H«ori' iniirh iniKrhicf in lik<-It- tn piimic fnim <aiioli wirrliH im 
L»tarouilly's ■■Edlfte«« de Rome Alm^i-riie," ffum whidi *ime are 
nuw frpely biirrowin(f lubjecta, which they exhibit at if they were 
niokt un(|ii(*i(liiinnblc< iiindelK uf dp^i^in nnd pmA Uute-^mitliinfr 
beinf; aaia to thf! oiintrary. Fur mu'li mirpinu', nni; |>iil>l ioiilioii him 
rscvntl)' selected the facade of the Palazui Ciwtii, whiL-h, eitlier In 
Itfiumtici) or u [i w arrant JiMe audiidly, it &Me>rt« to be "diHriKv 
terixed hv elefcariiM-. moiiting rniin n otudy uf prnportioti, fitiiL>SK, 
and ret(ulrcment»;" uthvi'UuM, the fuel i», it nhiiwa itnelf to li« cliii- 
racti-riiied by llie reverse of elepmu'e. and bv what, ns far an the 
principal ftimr in i.'iinci>riii>d. miiy truly l>e cnlltnl very duinpv prii- 
purtioni^ tliti wiiiduHK ihi-tv bi-in^ tMitMiIi>r:ibly Wtat tlian h iltnililu 
si|UAre ill )iel|;hl, and nut even tHii;e »> hlf;lj hk tin) jiedeiitjU or 
daclu litniinth them; nur is that the only defect in tlie design, 
Anuther itubjrri irlvi-lril hv tin' wimr piih]icnii<H] fnitii hvtiiriniilly, 
U lh« elevaiiuii uf a little jialuKzo, by Vifiiiola, in tlitj Pim/u 
Nnrniia. AJthouKh Vi);iio!a in a ^reat name, the merit of Ihut 
deaiKi of hi* ia ekc^wdin^Iy siniill: ninDe(|nently it oii^ht not to 
be put furtli HH if it were mn^h u* tii reaitinniend itwtf tii e>ji«ciii] 
notice at the preaeitt day. 

V. That nil tlin vit-ut cf tbe fiirndc of the llritinh MiiK(>iiin 
which have hitherto appwirfd should t^mifiiie thi'm»t-'lve» to tlic 
evtitral pile, nnd jlldi('il>u^Iy omit >hi>»'tn|f the uin^ ts ao far from 
beiR^ t^rimphmciilnry to Kir Robert Sn<iri<e, ns to he Ai)iiiv-alent to 
adedurntKin th.-tt tlic hitter do ncjt at kU hi>lon(r to the other, nnil 
that vj far from eoiitrihutiiitf iit idl tu iurm a i^riiud extended tvim- 
panitioQ, they are to be looked upvn Hi^ Bomethiii^ altiift<-tli<<r ex- 
traneoud, — in other wiirdx, will nut bcMr loitkiiiff mion n» ;iiljnn<-t« 
to the main pile. I'ity, therefore, that those otfiL'inE re^idenci-* 
were nut, &s they eiinily niif>]il ha^'e been, put quit? in the 
backtfrouiiil, anrl the siteii now nrcupied hr thciii li-lt for tlie 
erection of uildi tionul giillcrie^ af will, no iruubt, be required at 
no very distant period. The tiicit cutideinnutioii wciild be eritical 
ilnmnnli(,ir eiioufrh of the fH^ade r^ ii (tuni position, Pien were it 
nut acaimpitni^ by n tiiHtnmity on the part of i'ritiiH]rtn with 
reffard lu the ml, whK-h fiWQ* u% pliiihlv tu underntniid tliat not 
even a single syllable of praise can be plausibly uttered in favour 
of it. Setting aside the coliimns thtnuiclvvB, whiib an- no more 
deKl[!ned by Kir Rr<lii-rt ihim by ihi'KtihiieniUtHiiiH ulmeiei^utodlhein 
—there is nuthiuK Khiitever that aniount^ tu design pniperly so 
called. iieside» uliich, as here iipnlied^ the Tuimher of columns la 
made to on id lice fur nmre of diiLi muniitony tliiin of rirhneiui niid 
scenic effect; which, houmer, i» tiol vcrv stirjiriiiiip, since Sinirke 
and Effect are the verv nntipodek uf etich other. As 1 have more 
than once before. I helieve, eKorenwd my oniiiimi uf the Muxruni, 
mauy-^that is. what niudom I have, will {irohnhly think I eiitt'rialn 
downright tpile atfaiQHt it. Well, I i'oijfe<a to the impeach inent; 
fur I do hold the Duildiog tube a miserable abortion in piiinl of 
deMi|ro. coiiKidvrin^ the jiiiqiiiHe of tht> hnilcliiiti, and the o|i|)iirtii- 
iillv which it uJinrded. At any rule, if the |iLib!ic can he M.itistied 
witli the Klniieum, they have vtrrr little H^lit tu find fault with the 
Naliunal tiallery an they do. i'h« latter, however, in miidc thi> 
■capt'ttoHt of our arrhitri^tntal Kinninirtt, or the conductor tu carry 
off the li).'litiiios uf our criticism fruni many thini^ that are inti- 
nit*iy worse, It may be freely admitted that the (iallery- ia iieitlier 
what it ought to have been, nonto f[ootl as it in iitill<ui]inblcof bciii)t: 
made, both in iti interior and exlerii>r, by auiiie partia] aUerations; 
yet, na rcfrarda the interiur, no altcrat Jona can be planned for it pro- 
perly until it be (Jtially determinrd whrtlier the Academy are lu 
retain the portion now occupied by tliem, or the whole he appro- 



prlatcd tn the national collection of pIcturM. At all evt 
c-annot he wid even nuw ilial Witkini'i utrueture dit.grac4>x Tr 
ear Si]uare. the latter and the buildinga on it* ulber aide* I 
t|niti- grareJew in iheniMdve*. Th««e, too, who can >ihut their eyei 
tu the uncouth taate and vile defurmitiea of St. .M.irtin'* Chnrrii, 
and open them onlv to admire the portico, or rather the ooliunia, 
miiiht surely do tfie anirie with refianl tu the Gallery. Slill it ii 
not ver^ difSruIt Ui ^itun why they do not do au, the true rcMua 
heinii unnpty thin: the one has been ((reatly cried-up, and tho other 
Cried-down. 

VI. St. Stephen'*, Walhronk, i« anotkM greatly cri^d-iip affur; 
and as in matters of architectural taste ftirmer judgment! ar« 
never revise^!, but seem to be regarded na irrevucsble verdicta,— it 
continiii'ii to he Mill K|ioken of luc a inaiiter]>ie<!*i — tliat is, whd> 
ever it is now ■pokcn of at alt. In my oplniim, the defect* in it* 
deiup-n w) frreatly esoeed its beauties as completely to neutrali** 
them. There is much in the in^■^io^ that it positively mean aiwl 
ordinary; nnd with mure than li^ht rmiu^h, there ix no effect of 
light,— on the contnri', a moirt di^iiirreeHMe kind of ajtnttine** ia 
that reupect is occiuioned by the uf;ly little oval holes in the wall* 
for winihiwg; whL>re»H, had the whole Ihwo li|[hlvri hgpfrtSfMy 
throu)rh the dome, — with perhapa one or twn unaller aecnndary 
openinirs for lifcht in other parta of the roof, the effect hoth at 
tu lifrht and otherwiHe would have lieeti jrrenlly superior. 1 hare 
teen a dmwiiig by Allnm, of an interior — a dtiri|{n, 1 Iwlieve. for a 
chitpel — ^whicb wan so undiM^uiHe<lly borrowed ffum St. Stephen'*, 
Wal brook, that it mi^ht be considered a rifacciammlo of It; and the 
outline of the idea — so to «peak, wiih there tilled up gracefully and 
artiHtically, and the original akcleton IranafurmMl iatv life aad 
beauty. 

VII. At the riih of shocking t\nt itraitlnced prejiidic^^ of many. 
I venture to quedivn the (iropriely of invariadlj- puttiu); churdioi. 
as .we have done for some lime pmil, into m^iteval cotitume, to 
the exclusion of any othi-r «tylc. In villngea, nnd other counlrr 
placoa, it !« in character nnd at honie, but aeem* quite out ot 
Leepinir in street* whete every other object wear* «]uite a modem 
air, and denotes the reverse of mediievnl tinn;* and habits. I 
admit that one tolerably cutHcicnt, iir 1 might eoll it cOireet, 
reason there may be for having; recourae to a style at rariiuKr 
with that of all lurroundinfi huildingB — namely, the very fact of 
iti; heinp; ao much at vnriHni^e, that the mere adoption of such 
ciKtume etntid* in lieu of other character — of that diiitinclive 
character which an architect would else have to work out of 
de»i^. l>o t then wish that for ohiirchea in ihp metro|>uli>> we 
thould turn to ^t'rcn for ntodelc, or return to that Mn-tlimnt- 
cin!;sicfil rtyle *hlcb was in vojrue amon^ u« siime twenty or 
thirty years a|^? iyiiist assuredly not: for while the old churrhcii 
in tlio City are nhuoul without exce|itiun harburoualy unci(>uth, the 
modern oncii ;iri', wtih tin.' e.vceijl ion of thni of St, Pniienu and 
Hanover Chapel, desperately dull and mean; and even St, Piincnt* 
and the uthei miifht he irreatly better in many respecta than they 
now arc. — If iiucii he thi' cuue, why iihnnld 1 udvncate thv return to 
a style in which sU' littla that is lallsractory hav been (lerfume^ 
for church architecture? Vt'hy, it is precisely for the verv renana 
that no little hnn beiui done in U prnpcrly, nnd an>{wer»bfy to the 
nipnljilitiiii of tueh style, that 1 t'onlil vimh to M>e it rvKiimed, — 
but treated in a very different spirit, and so converted, u* it ciuily 
loiirht he, into something very aiiperior to what tins hitherto been 
niiide of it. Hit're I ouffhl, perliMiis, to exulaiii that " Kanli" 
ri'lic* rather to the phwtio cap;ibililie!i of ihf style itwil", thi-i 
to llie «'!ii':icily of the prer^eTil race of arcljilect* for properly 
nvnilintr tlifmselves nf thoMi capahiliticv. (In? (biii^ th.-it wuuM 
be iLii jjitpniveniont in itoi'lf, and tikii loml tu other inipiwve> 
nieiiiiv, uiiiild be the adoption of hi/iuitlintl Utjhiinff, eiilivr ar- 
cording to the mode which ^Ir. Ker^UKMin shuuK to have beea 
pnii'livi'd by the lireekn, mtmelv, by uprijiht openijign in a cle- 
riMiiry in llie riHtf, — or elM* bv fiioteru* or »kylti[til«, after which 
lii^t manner the German H'alfuilla in lighted, hor artinic vflnt 
nothing' can equal such mode of ndmittine li^tht; whereaa, even 
iciiiinu rtTcct out of tlie iiuc-lion, the winilouii now employed fr 
chiiti'het are little better liiiin arch i tec tural blentiNhen both' Inter* 
nalty and eiternally. (If course I menn In those churches ufaieh 
are nut in the (lothic style, becauio then- windows ar? among the 
liriiicijia! chnracteriKtii'a and bciinties <if the *tj]e, and the aourue 
of great variety of dciign; while fur m-ralled Grecian or modern 
church nrclii lecture, they are juM the reverse. So far from heiii^ 
miide uniiirrrntat in any way Mithin the huitdinjr*. they are there 
left nieretnikeil apertures, without any sort of drei>i<iiig>i»ratt«m|il 
al Kiich cnibrlli»rimvnt b« niijcht br conferred upon them; and 
tbi're bt>iii|f noihiiiti corrvipondiiig to mullions and tnicery to All 
up the apertures theni»elve« or give uccasiun to design, their >|i ' 




IttW-I 



IK CIVIL EVOINEEI 



lODBNAlT 



penrance i* tbnt »f oxkednew, bUnknem, nnd poverty: tlic ean- 
H<iuvtic« wf whtdi in, l!»»l thp mor« tlirre i« ol' "riiiimcnl t-cstowed 
oD Other pwta of well «& interior, nil the mnaer do the winiiov* 
■how themeivM, ««p«da]l)- ah the KlHzins itnelf i* invnnAhly of n 
rtry mmh dMcnptWn, and liAHtxiiMnnddintiy look. Yet, »ure[y It 
would fiot be difficult to rnnrdv the InKt-oieiitii-ned defect tiv etn- 
jitoyiog Di«t»l<*«rk inxtead nf lead, nnd mtikin^ it of variuii* 
oroamental |iatt«rn* that blioulit he in (■■informity with the ntjrle itf 
th* nn'hite^'ture. liitemAlly, them(*lnl-wi>rk miiitit be either en- 
tirely gilded, i>r jjnrtty sill iittd j>nrtly broiued, aei-ordinplv »« » 
l^rMter dwre? (" enricnment mi^lit be found niiitabtv. llMnlly 
BCcMMan' 1* it to obanve, ttinl both titaiiieil nnil dinpi^ri'd f\asi 
mifrht bIm bo omploycd with exi^i-Ili-nt effort ; althuufrh. uf course, 
it vrauld rei^uire to lie trented in quite a different niniirier friim the 
painted wind»w4 in f :<-<thio i-hnrchuH, so that thi> n-nrtnlilniii'*^ ohnuld 
I* only that of mati-rial, Ktiil nut of Ktylv aiid ideniu And wliy 
■hould thciiM) uf irnloared ^laii be ennfinedto ooe ptirticuUr etylt*. 
anj more tbaa other mBtertala are? — "(tentio SlH<i>)iprd, toll mo 



ON THE OBLIQUE DRIDGE. 
By F. BatBroaTH, Gaq. 

S/iiral Oiiirinv. 

.Mr. Buck, in h'n "Eiisar r>n Oblirjiie Brid^ps," direct* (lie 
■•tiristiiig mlM" used iii wiirkiri^t ibe b"^* "i the Hn-b-«tiiw». 
to be plncrd ul a ^rviitii-r ilinbiiice apart at tbe eitradus thati hL 
tho intradiiN. There could be no objection to such <in Arr(tni;e- 
M*ni, provided the dimcDsioiu of the "twistiiiK ml*^" Here iSe- 
terminMi accoritinKlv: but it )inM Imig aji|ieariHl ti> me thnt the 
nethod b)r wliich Mr. Burk hsH arrlvrd Ht the diiTerencf of the 
vidtha of the two eitdH of one rule (^Mnn 6), My\y(nt'» thai ihey 
are to be anplied in pan^M directiiiiiii on the bed uf tbe itiiiir, at 
a dutance (apart. 
Let K, r, be lUe radii of tb»«xtrndo« niiil tntrailoH roKjii^irtively; 

*, *, tho anfclw of the (>xtnultiii and iittriulos; 

/, f, Iht dtHtaneeM upnrt of tlie inlrndohal and extrudocij eiidi 
ofthe twisting rules: 

• -•=:■; and R — p=c=thtf thickn«M uf tho aroli. 

n.nf = ^^. 

ifiEaa»ni.le3, pa«e9i, B=90-3aft.; r=I7'S«ft.; e = R-f= 
Sft.; l = Viin. = H'sn. 

« = Zof tbe eitrAd^io (Mr. Buck'« f] = Afi" 23" T"; 
*= zof the intrndn. (Mr. Buck's^,) =JiM3'W"; 
I = ♦-•^ *- 9' !»"; 
/ tut • =^ « tan *" »' IS" = 3-04 inchw; 

r = t — 47-03 = 47 inches nearly. 

\\i. Buck direi-lH two atripfl of wood to be provided (AB, CD, 
fir I), each in Ipnfi^tli R- r=:ifi. 
l*hc o|iMMite sidi-H of line, A B, 
Br« tu be panillel, and of tho 
Olbrr the end U i^ to bo greater 
Uwii the end C by i tan S, «r SOJ 
Incbea in thiH cnn'. A, (.', are to Fir- 1. 

be applied at tlie intrutio* Ht a distance I, or 19 incbe«, tipart; 
B, I>, arc to be at the cxtrados, nnd at a distaaue =. if incites 
apart. 

Xht twisted beilii of the arch-stones may be aupooaed to be 

ftorrntcd in the rvlli>>«i iijr mnnncr: — Let the etraigJit Hue .^ C 
if. 8] have an ann UUL rigidly attachud at right uoglca tu iti 



and l«t D, B, be two point*, auch that BD = r, BG=R. SupiMwe 
AC to cuincide nith the nxis of the intrndos of the oblinue arcb. 
and bare a unif-irm motion in the dircrlitin uf its Icneth \i.'- ; nnd 
alao let the arm BE revolve uni/urniltf. Su|i|iiiHe tbene tiniform 
relvcitiva to be »o adjusted chat BE may revolve tbri'U||;h 180° 



whilst any point B in A(; de^ribea a tpiice L = the .«ia] ten^b. 
Then 1> h will detcribe the twisted lurface proper for the bed* of 
the urdi-«ton»it, and the equations lo the path of D wtU b« 



j-rcoi0, f— TkinO. y 
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the horixontal nxia of the cylinder being the nxt* of jr, and a vcrtl- 
cjil line with which BD coinddes when 6 -=.0 Xtiuif the aai« of 7. 

Alio, the c<)uatioii» to the path of E will be 

2-K*'o.«. I.Kiina. r=fi« (3) 

And if, in equations {!) and (81 we give 9lhe tame value a, the 
rorro^poniliitg valuen »f j-y », X V Z, will bo the co-ordiriiitea uf 
the ptnnta I), E, roajiactivtity, fur one poaltion of the ami UK; and 
lhei*e pointf) maybe eoiuidered to be wiincidenl with two corners uf ] 
tho bed uf an aroh-atone. .Mi>o, by fivin^ to 6 another vnliie, £, we 
may itet«nnina tho OH-ordiiiulen of the reniiuiiin^ two cortivra of 
the «ame bed. 

SiippoM that P, A Q^fi >rc the four eurnen of the bed of an 
arch-^-tone, pn boin^r llie intradovaf, and l'(j the citriulohal cmr*- 
iof; juinl*. Let X'V'Z,j-y»; X' V"Z", j^Vs*, Ive the co-ordl- 
natea of P, p, lj,f, re<peetively. C ±^ ■ fur 1' and fi; S^ftfoT C^ J 



and 1. 

t.., p. 
X'-K.i»a1 
£ -llduta W3) 
1" - «a I 



fui p. 



■(0 



PurQ. 

y,"<.uc...a 
1"= j^ . 



ti) 



Fi<r J. 
S,'- »fl J 



Let a =: Ar+Bj-f 4'(I) be the e(|UBtiuii to a pltine passing through 
the three puiiita ^,p,q. 

'I'licn, ttinee (3) and(4J are pointa in (7), lubttituting, we get 

Z'=AX'+UY'+fi i=Aj'i-By'+ei ,, 

or, (Rcoaa) = A(ElUaaj-<-B»«+c (B} 

r coin = Ar una -t-Bfia-fC (9) 

S'lbtriictinff, 

Iteiaa— peois = A (Kiina— rtina) i 
or, {H — r)eotu s A(R — rjtoa; or. eiii a = A. 

And thfrofuro equation (U) becomet 

ro'io = rijui BMi. u-r'i/^r«" — reo* a+Bjia-^** 
nr. — UM+ti or, e = — ItMa- 
Equati(tn (7) iiuw bcetimeK 

« = iTCUlBi-Dy— t)»ta = f tut a+D^jF-twij (10) 

And the point (S) it. iiiluated in tbi« plane; hence, 

or. T ciuB— rcol uktiiS = iitjtS—iia) = aii(S— a]; 

(•tiriCo-ff) B la ^ r, rtino(-BJ 



<"■ -..„,— = Ba(«-o)j 



tiaa 



or. 



n , 

"* ii(,B—a) lin a' 



Suhctitiiting in O^), ^^ got the equation to the re<)uired pUnfttl 
poMing through P, p, and j, 

r linaf— 0) 

'-■^'■"'' + ^( g-„),i„„ ty->^) t'O 

Suppose now that the dintance pg (fig. 3), meaaurpd along thtj 
intradoaal arris of the arch-atone, = / ; and that 
the angle g;iin = f. Let fall the perpendii^iilar 
pm on qm. Then mfiq may be <'»nsiitereil to be n 
ponton uf the development of the ftulfit, pm being 
parallel to the top of the abutment- 
,™ = y"-/sV''-V,iB(3),{«),(AJ.4(6). = ^(fl-a) 

= /ff eoip = f co« 9 (IKJ 

Alto. /«iri^ = mj = r(5-B)...... (13) 

Now, the leuj^h of a [wrpendicular let fall from 
a point X" Vr, on a plane » = Ajr + By+p, ia Fig,*, 

Z"-A.V-BV-e 

And Hiil>«tituting from equation (11) the vutocfl of A, R, atid f, 
«e get length ofth* perpendicular lot fall from X", Y", 2*, ou ttie 
plane (11), 

(Inn -J) 



«» = ± 



Z'-X"Mto + 



(Y'-^a) 



V 



1 + COV' a + 



\ti*iua\a—e)} 



= + 



it (lin a eoifl— eaia lin J) 
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THE CIVIL EXGIKEEK AND ARCHITECrS JOURNAL. 



{Mxi. 



- + 



RtlB(«-«) — riln(tf-fl) (|l-r)Un(^.t»«J 



L itMf J I' «•♦ J 

t =: 42\o. = iit%tt: (R-r)=3fMli and • = M' 13' 4tr. 

->(li9 =: -IGOl), tihich Ulhf drculir in«*«ijr(9r9°3i>'4(r: 



(U) 



1 + 



J: KN"*) r 



SOUSi 



I. = "^'""( i'"^) , 



8103 in, = S4in. nM)lj, 



.r.PQ = !•!?♦ = 



4S 



= ^I'DS = i;ie.nearl]r..a&) 



If ttic "wiiiilini; i^ri[M" l>c applied iu tbn manner dirertei) by 
Mr. Bttrk, the difcietire in thr n iJlli* of itir two I'ltiln of tin* mie 
that hus not pMraUet ikide* (Hif{>il lo t>« 3-4 in., iiiMi«-ii(l of 3 itxtiit* 
W (Kerv xivt'ii. 

If, oil the coiiinry, tlie wiiiiliiif( strlnt lie ho npplird thttt tlic 
diaUnor of llic icttmduaal tad» A, 4T, mtil nImi iIi«* ilinuiirc n( the 
extndnwU ctiiU B. I), bp *3{n. aptn, llie i«rtst (/uiiS") - SuJiii. 
H <)uitt? c»rrert. If AC = Kin., and DL> ^ IT in,, tiien wr eet 
for Uie twist 3-05 X M=;3-4I in.,wbic.li iliffcrt only by ■rtnlli ofiin 
inch from the vmluc or Qn foiitiil iti (IJ). 

It U <|iiitv tnif, «)icn an arcli-tiEuiie for kh oltllqup lirHft^ 
(uut « miotii) }i»n Wrii prupcily furmpd. tlint the SmgtU of tlic ex- 
tr*dowu Arri» I'(^ will In- icrcntrr tlian llic iiitrndiu.nl ikrrin/if of tlic 
mmc bed, in llic pruptininui of sei!* : nei:*. But, on llie ullicr 
liAud, (be mle une vf tlic nindinK sti-lpH is to ahtnin two Rtraiglit 
Itaca H cei'tAili diotmivtr niinrt, mun that if twii otlier etrajght 
linn be dra"n parnllfl tn tlii-in tliruiii[)i a siveii piiiiit, tlieae tvo 
•traigbt liiie> iiiiiy ctiiituii nfjivca aitgle. 



P-, 




If MnieeDlfi he drawn tn the e)ttra<lMikI an4 tiitraaliMul hi-lici'ii nt 
the |M>lnts K, l>. ciirrp*]H>niliTig (u one position of the &riii UD, 
tUeM ta»{|cmtH will be inL-liii^iT iit an aittcW 4-9. Hphcf, if the 
winding fftrip« are to be applied pamiirt at n dirtnnri' (K - r), and 
in the UrttHmi 4^ th* inmlh of the stone, make Ibe an^le bitn _ 
♦— ♦^ (; l«k« oti =: the IciiKlh of the nilw. and draw ab at ri^ht 
»lgln to Dd. Tlien dA = otJ Un S i« tlin re<|iiirrd twint. Afuin. if 
tli« ttripN are to be applied acnm,! tAe Moiic, they inii»t bucJi 1k- in 
leiif^h j= R - r Stippuar tht^y arc t« be applied parallel, and al 11 
disiann* t^ttc' ; draw a'6' at ri^hl nngleN to o<i' ineeting ob' in b' ; 
tfaMta'6' will be tho exM-ss in breadth uf one end of the rule over 
tiif! brradlh of the other end uf the same rule. 

In Mr. Rark'n K-tsjiy, pitfceii IS, 22, and «r, the difference of f^tha 
of an iiidi ill 3 implies appeiLr* to he worthy of ninici-; hut it may 
he roDiarkcd tlmt the oliliijutty of the bridge in thtx eiiunplr is :)ir. 
In tbr iirnemJity uf cn«s *be difference of the tviim would mil be 
nettrl)' mi frnil aii in ihe abuve mi am pie ; hiil iw it i* both mure 
Accurate and more conveniDut to apply tbe wiitdinft atripo in i>n- 
rnllel directions, there nppeart to be nu reason why any trouolo 
Nhmild be taken lo cnlnilate the dimrsmcf of them. 

The viUua of (jn at (li) inny be put under tbe farm 



'.in{^ 



*in(>} 



f imp 



Q« = 



v; 



+ Ull» t 




» = *'l + wii''f nearly 



= — iti* coi^ = — tin 2^ = S'lM iadtca 

(rinee^ ia never much greater than 4i% and r ia always much 
l^eater than I). 

St. John* Coit^, Klarch, tH40. 
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Hy WaltcS Bbbkax. l*>rt I. ismo. London: WtUtams aaf 
Co.. I8MI. 

We have here a novelty, — ■ novelty, at Ircat, in it« abMW, far 
although we have hnd more thnu niic dictionary of tbe kjod mmt^ 
tbi« in. aa far aa we are aware, the very first that bM appeand b 
to convenient and popular a form. It gota^ pcrhafia, tu th« «p|MH 
aite extreme from some of it* tircdeccaaor*; and tre tbink tlot a 
tiwt larser— one adapted to tbe iHiok-slielf, rather titan the podicl 
-~^ould have been preferable, and if Bimitarlv printed in doubla 
enlumns, qniteaa MoaomicaJ, Judging fr«in tlii* Finl I'art, which 
tboiieh It contain* sixty-four pajn^ ffoea no further than the term 
^'.ArcbithidtiK,'' the vojume iniiNt when cuninloted bo aji iuortlioateiy 
bulky one, — iinle«t it be iiiteitde<l that iJie work ^liall cvctituoU^ 
fiirm mitre than one volume, of uhich howeier no intimatioa u 
ffiven: neither i* it atoteJ in boiv niaiiy parts it wiU be couplettd. 
tV'hnt ill rhiefly certain is, tliBt It is detigned to be a popular maaual 
for the ii^e uf artifieera and waritmen, aa well a> architecta, co- 
gineer<% nnd ftndcntti of architecture; wbich Unnfr the caae, we 
ciinnot heln bring of npiiiinn that tbe editttr boa overdone it, and 
In his ntnbilion to introduce ''many hundred wtird*^ that have not 
been inserted in any prertoua architcctumi di<lioanrt',~ baa craa- 
mcd into it a great many which are quite out of place except in a 
profewinlly archwoloipciil Kh"<»«ry. To ffive those terms belonguv 
to inediieral architecture which arc now in uae, if prvper en«^h; 
but to thruft in thoso which hnve lonr been altofrether ••hwolete, 
whi<:h ninnot be now revived, and whidi are not at all needed, the 
»ame tkiii|r> bein^' now denCribeil hy more (amiliar woirdii, ia not 
only injudicious m far aa the work ia concvrned, but iajudidov* in 
it« principle, inaomueh a« iuKtead of onlarjfinfi an4 ennckiik^ it 
only eucumbem the v<icabuUrir of the art with antiquatMl and 
uaeleea lumber. Whether, at it certainly ought to du, tbia dic- 
tifliur]' will ^«^ Its fuch really convenient and uaeAU larma at 
"AatyUr," and neveml others that hnve been etaployed br recant 
writers, reniiuns to be wen when it ehajl have b*e« more aJvanewL 
Wtt find the term "^ntheticM,' but tlw definition— xuch aa it i*— 
ia only a hormwed ijuatatton; from whom ia not said, but appa- 
rently front Mr. JoiM'jth Cu-ilt, fur if lb<i worda be not preeiaelj 
Ibe «nrne, they «ertainly eipreaa hi« aneerin^ opinion of a tarn 
which, in the glossary appended to hiR Irentme on "Tbe Ordaia,' 
Mr. Lecd< haa aliown to be itingularly expressive and useful. 

The explanation of tbe term "Ant>-\'itToviBn"iiiBliu>piirtIy bo^ 
rowed, and apparently frini thr name couree, the remark printed 
aaa nuotntion heli»]j'aii follown: "Erruneous opinitiii advefue t« 
the clA'Mit^al nutbority of Vjtruvius on nrchitectural topics, «• 
preMed by some modem prufeswora tu attnwrt natoriitty Tliii 
aeerna to lll^ puintt^d aftninKt l'rofi>s«or lloikiii);; but otliera, aniong 
whom are both Fitr^us^on and our own (.iindidus, liave becii 
e4]uall^ strong, therefore e(|<ially errotieoiiB, anil no doubt from tba 
naraf unliii'ky ambition of "'Jittrnrting nntoriety." Yet, aft«r all, 
it niav l<<r (iiientioned whether error diten nut lie rather tat tb« nda 
of Vjttuviun'n admirer*, — bia defentCera tve cannot possibly eaB 
them, since they eny nothing whatever to rebut the ene«ra of 
hia nalnriefjf-ti^king oiipii«er«. Nntr, if any one he Quixotic 
cnoufrh to tokft iin bia cudgel fairly in behalf of Vilruriua, and In 
ffood earnest belabour with it liii depreeiatoTE, let him du so; but 
thp merely eHiling their opinioiiK errimeoun in iKit very far fnm 
iidniitting'lbein to be correct; imr hiu .Mr. Heriiuii attempted to 
wtlle the dispute. H'e rather faney thiil aome of the retnaiki 
which lie hiniHelf has ueenuionuLly indulged in, will, if they do Hut 
uctiinlly iiivulve him in dinpuCe, pmte not a little offvneivs t» 
many. The fuUowing, for iiiMlucice, which occun under the t«m 
"Architect," is tolerably strung and pungent; "In itpite of tba 
opinion of tlm ignoriint piLbllL', re-eehuod by the dull and costire- 
brnineil (!) of the profesKiun, vhii'.li eiuifoundu the mvana aitb Iha 
end, tbe merit and fume of an aTchitc«t mun rest on hia talent f«t 
tmvtitum ;" — the italieaare not miK — "without it all the cun^tme- 
live knowledge uf bis age will nut raise him nbovo the rank of a 
builtler'rni>chiknic: and W alone in to be iiccounted hiippv io hit 
an to «hi>m the podii have granted the creative tioirit. 'I'b* to- 

fireniaey of the gift is apparent from it* rarity." — Hravo! Bernu: 
or that mati'heK FerguKitoii'iL "monkey Mylex of modern Kiirope;' 
ur the piquant eacaiuule in Leeds's treatise on "I'bu Orden^'* via., 
vJi ere copy Inn ll defined to be the prucea> for converting daalgl 
iate manufaclurs, and an arrbitei-t into a tnacliine. Verily, •!• 
chilecturul hemy Menia to btt koreadinv^^tina aill my, mMt 
alamitngly.^or as others will reply in rliynie, mo«t chanrviodljr. 
**Amateur-Archit«ct»" are treated by Mr.Ueruan more nuidly tbao 
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"OMIlveJiraiiiml" jirnft^ainnHlK. He wlmiU th»m t(i tH# "n»eful 
pHHHien in dtfufliuK a imtte fur thwart lunoti^ th« imblic:" oar will 
wtf quiirrvl with bim for speaking of "tliclr actual ig'norsDCC iii 
gram] uf tliv mdimrntH nf lh« •»." Th? i^norniiCK (if maOi 
peraoDs hi, iiiiduiitiLeilly, lu be iVfcrrttvil. Ixit ih iid m»rti the necei- 
•»ry effi-cl of their being ninntourii, tliau il in the cause of their 
Wciiminit Mich. But in ii^ornncc Loth thi:y unit tht- rest of the 
public kre likely to remnin a loiitf time, 1irf'>ri> the |ir(ifeujniiji]i«tii 
endeavour to enligliten tltetn by itii)]|ilyiri|C tliom witli tlie M>rt uf 
•lei»eiit«r]r iostniction needed fur |ir(>iii'[ly pur^uin^ the study of 
vcliit«clure in its chnriKter of n Vine Art. Confrwicd il nrnut 
be, that tltoM wht) Ht |ire>eiil iiiisn for nitintrurH — ln^i^uae lliey 
kkppen to tic tlic oae-eyed aiiioiiK the litind — are, for the greciter 

Kriimercdabbleris. — penwus wilhiiut any real nrti»tic kiionicdee or 
Jioic; n|il, an is litre siiiil, tw lir ■'iiimtMritd Uilkcrti," but tnlker* 
of mere iiothin4.'B. rttuilem nf dnfn mid mudi jiiatters, very mudi 
in UiB style of "In the name ot the Pra|)hec! I'l^^" Astu tnlkinf;, 
however, iJicy »cein tn have rival* in thono nhiim .Mr. BcroitJi 
rtylea '^I'iLAVEBi.vo AKcwiTKiyrs'! Even mi; Air lie hiut aiXutdty 
*e(itored to in1ri>duce, or rsUier ttirust into his Dicti&nHry, & term 
whicb we KUKUcct h« hns invented fur the noHire,— viit. "A'acHiTDcr 
Vrxbckciii. a pulnveriiitt iirchilect; one "Itu i» IviguitcivuM cvcr- 
nioei*, ftnil pnulucvs tritl^n; one who supidie* the Imrk of «rti»ti<: 
IfiTcntion bv verbal knitckcry, tko.. &c." Hoally our friend Ctiiidi- 
dus is tncMc a* a «ucki:i^ dgve in cvmpiamvn with Beriiitn. 
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lonfcai Svii^U and Comuiititioju itrairu Jhuu NatUTt. 
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A work t»r ihia kifid is a protit nf the healthy growth of uuhlic 

aiMoa in tnntlerM of nrt. The author hnii Leen iinpreHBeu with 
« w*u( of uriici unlit V in the uruiiineutjit detnilR of our archltec- 
turml (rorkit. the »ervi]e copying of da.iMi: itiudeln, imd the dcmnnil 
tint avvT exifitu foe a better application of our artiatic reoourees. 
It t« not that the claiviv mi'deU arc biid.^for niiiny are iticihI 
beatitiful; it U Dot «o much that they arc huohui^ycd— because 
Wauty can never pal), — but Ibit tbi> rnonoptiUlan odherentJe to 
fonn«r ty]ji.>« involve* thf neglect of nil else that is beauUful in 
naiarc. 

W« hare all those plants vhicli llie Greek* %o junlly odmired 
and studied; but we hiiv* ueeeu, mt they hud, to niuay othern, — 
and still more:, we have acc«>d lo tlit.' \it*t Jiidd of nature wlu'vh 
wia beyond their refich, and which daily yields to ua new furmii, 
ttota the name Mirhty Iland, and endowed with the same admira- 
Me attributen. ft ix thin ne^leet, thin abne^ntlon of the grent 
domain of th^ beautiful in nature, whicli hn» constituted one of 
th« |iT*nte«t reproftehea on our modem »ch<H>l of art. VVith ma- 
terial r*«otiree» jrrenter than the Gruekt. wi> n-mnin their cufying 
■laveM, — as much enthralled u» if we eouid he «old by an Atticu«, n 
Camilla, or ■ Seoeca, who buu^lit nnd iiuld leuriied and artiklic 
•bres. 

Mr. '^'hltaker has, without nny prcKumiiiion, undertnken Id 
ajtjil)- swme of the malerial* uithin his reaeh, and hiis, fniin jilniitt 
iiDKiiiiun 111 the ancit'uti^ elnhiirnted fiilinffe well worthy to be 
eomjiared nilli luiv dnifrnx of thv bMt hi Imolii of old. He ho.i not 
attempted to lay c!own Uie law an ik iffachiT: he only ithiiwti the way 
In wliicli uthers C'lii direct their studies: ond he (tivei) miMt useful 
cxamplea. Thin manual will be tin mi>ri> valuable, nut for the 
it^ga* it CDQtaitib, for they are iie<;einarily Simitrd in number nnd 
MOfML^bnt for the practical direotivns and cxei»i>lLltciLtioUB it 
aforui for llur ipiidaace of the architect and student. 

TVilh the jiKiirreui of public taatti the architect hai; nsiiumed 
mm extended fuoclioni; mid inittesdof ropyiu^'a pUte from the 
asUwritio, and leaving Ihc details to the ^luccn tticrchiitit. he is 
GlOed upon to eicerriiw his inventive faculties on the »rehitecturiil 
ittantioax external and inleriia], the furiiitiirc. littiugH. p.iper, 
mtA cttTpeta; and where he does not desivn, he hiiH to check the 
lof theinferiornrtintit, mro now well trained in the SchiioU of 
w He hatt likeiriM! to ohev the re<ni isilions of palront more 
flMtioiuuM. beoaoae pomenlns a oelter knuwled^ce nf art; &iid the 
■rcbilecl haa tkercTore onlyone meami of luaJiiiiK liin way, and 
UmI [a by working hord. TEic day of copying: ih duomcd, and 
tho — wbe will Dot give in to the new movement, will he tbcmselves 
^ven up. Already we perceive in our public witrkd u hitppicr i]i«- 
poattiptif and strvng iinlicutioUK uf the profeseional ardour, thuugli 
nthcx in tLc way of pruniiw tiian of perform nniM-. 



HYDRAtTLIC ENGINEKRINO. 

1. RrPtork* im ih« Improvrtarnl oT Tidal Hum, illtiiitrated hy ft^r- 
erirr tii u'lirk* tJCffutnt <m Ihr if'ojf, HilMe. Forth, Ltine, unit olhtT 
rns-r*. By David SrKriLVHaN, C.E. Second EdilJon. Loudon: 
^^'ealc, 1S49. 

2, Rrporl itf" tkt C<immiUtx at>po'mtt4 lis the River Dee Commienkm- 
cr». (;be»l«r, IStS. 

There \* no branch of encJneennjr Mt obscure as that which 
relates tu the Improvement of Hvcn^ and liarbouru, and jierhRp* it 
i« fu from the want of fpnid cdleettini* of ubKervatiuo* and facts. 
If snytliint; \» puhlinlied, it ia commonly a report cii^eMtive of 
works., or a treati&e in behalf of «ome pnrticular theory. t.itp|>orlt^ 
by local t'ljierience. A»i the diflioultiVH of formiii|r ajiv general 
thcorv lire tho greater from the diversity of geo^Ta)mtcal feJiturers 
«o It \t not to be expected that any work cjin ever urovide a spe- 
cific mode of constnictiun in individuiJ dutee; but herein citiuiKtx 
the luiixMal chiim to (Ii>ttinctioii of hjrdiaulie enginearlnff, as one nf 
the lii^Leal braache« of the prufeflalnn. A railway or canal cjin. 
with very few modilicationa, be laid down frum one general model 
ill any particulur diHtrict; but n» ultempt mu be morn nnprupitiuiii 
than tu apply a KucceWul harbour pbn to unother locality. Each 
plan roust nave a «peciul and severe study, in which the engineer 
miiNt set his brains to work, and noi rely upon Wing ublc to copy 
tbv labnun uf any oue eUe, — allhoujfh he nbould be fully ubie tu 
avail himself of the eiperiencc of othcrik 

Cohttppily, hydmulic entnneering is tontmonly looked upon as 
a mi^re i|iir:(li«u of conxtructinn; and our great eiiicineera think 
they have iiatlunK to do but to run out a pier, or build h se^-uall, 
of the best moftonry, and that the work is dniic. That the strong 
fl-allrf should \w thrown down, or the cricl<j»ed hiirlwitir be thohrd 
uo, they do mit dream uf; and the mure particularly, if they h»ve 
wnnt they call a scouring power. 

A oinal or r-illway cutting, or rmbankmunt, hius only to de«l 
with the preoenl; but a pii^r or Kea-wnU, wbeu uuce put up, prv- 
duces a cIiauKe In the local opcrutionx ; so that it is necessary nut 
to provide lor the present, but to cjilculatc what will be the future 
renult of tlie workv. Thin, ngiiin, U a proof of the power* of miud 
needful for the proper exercise of this brajich of euKineeriug. 

It ban likeviiH: this pceulitiritv — that it has bnlllcd many of the 
greatest engineem; and what tuvc been received ox c«tabli>hed 
itiudee of practice have. In the prugre» of time, been proved to l>e 
gr*.>.s nbi^urditicti. Thus, for inbtJi.Dce, in J"5S, Smwiton uropoisecL 
on the Clyde the erection of a dnm with Iuckn nt Marlingfitrd, 
below Clasgow, Had this been done, the fate of Giangow m « 
harbour would have be«n HealMl, and the lower part of the river 
mined. (lolburno projected to narrow the stream by a •ucc.«»ion 
of Jetties and gruyncii, which result in making a river a course of 
ponds or pools and bars, as in the caees of the CIvde, Tay, i)«e, 
and Kibble; from all of which, except tho IJue, tliu groynes have 
been r«mov*>d. 

It dooft no credit to English engineers that there ia no good hook 
on hydraulic engineering, — nut even a compilstiun of the many 
tit^attered iiuldicntiorii^; tiud Uio renult in, there nro moru blundera 
conimttteil m hydraulic uorkii than in the »hoIe range of civil 
engineering, nntl liir tbix sufficient rensim — that tim blunders of 
the past are citnttiiiitly repealed. Tliis ulnitt of alTuira 18 the moro 
to be regretted, for our river* ajid harbour* are of thi* verv greai- 
vNt importance to ns in a commercial point of view, ana in tnir 
unreclaimed »liorm we have a xoiirce of agricullural wealth whidi 
no wise nation should neglect. Sir John itennie is now engngeil in 
recovering a surface on the coast of Linculat.hire worlh eighty 
pininds an acre, and wortli nearly three hundred ihouMnd poundw 
ni the whole. Wti are ipiito within compMs in Kiylng thut lundx 
worth ten millions can easily he r*cuverwl on the »hure» of these 
islnndit, nnd which would yield food for nhote half a miilli o u uf 
pea pie, 

Wr. Dftvid Stevenson, who in the auUior of the work "On the 
Civil Engineering of North AmcrlcA," and engineer tu the Cuii- 
vcntiun of Kif^-af Burghs of Scotland, hns been enipluyed on four 
con.siflerable tiUfd rivers, in ihe impmveinniL of which he has been 
very succewful, and he has done tlie further good nervice of iiul». 
lishing hi« ohnerv.-ititinis. The lirst edition of these has been 
dlrraily niiiticed, but they acquire tin tnurh more Impoiiancc from 
the additionnl obscrvationti, and the subject itself is of »u much 
interest, that we feci it cnlls fur some nttontiou at i>ur lianda. 

Mr. SteveiiMin eetablishes tho cluMifeatiua uf thte« tectlons ur 
coiuparluicntb uf river euKineenng, which are uitcfuJ lo be burns 
in mind, of) tending to avoid confuhiou of ideas. Thene three aeo*i 
tioni: ore — lir^t, the n«n-tidal part of the river; second, the tidal 
portion of the river; and third, the sea portion, ox '"scb pn^ifer." 
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re4|uim ■ touUy JiHerent class of works fur pfl'erliiig itiipnue. 
nmitc 

III thill short buolt, Afr. Sleven«nn lUnHi hlmwlf to the eon- 
Nidvntiun of the works be litis executed within the tidnl cnrnpHrt- 
ment. Tho volume of tl>p fpMh-wnlrf ntri'iim in, h» iu»v», « con- 
stint (iimntity, and eaniinl l>r atii;iiii>iitoil hy work* ui art; mid, 
therpfurf, the euftiocer ntu>t direct hit enileiivoun to produce "Kti 
iiior«M« in the duntinn of tid«l inRuenco,' a* the turMt infait* of 
effeetinff imprurement. 

ThiH his conni'loni miiy, to a certain eitent, be attnined in all 
lost-incM by luweriiiK the bed of the river, nnil removing nil ob- 
MructionB to the freefl"wof the tide. «i tTint the pnijiajpilion "f 
the tidiil wavv may lie hiwtimed. Tht«, Mr. Steveruon. frum his 
own experience, tliuwa very Mtiwractorily miiy be accompli »hed. 

The ffrent vnlue of weh worlin is tht'ir tendeBey to inereade the 
backwater, by whidi tlii.' >>ea fhimoela are kept open, fi>r no w«rk« 
can )>e of any a*o whkh disreifard thU pwrpoce; tieithor nr«> they 
any better, whiirh opcrnte on the Msward eompartjnent vithout 
directly uperatin^ on the tidal CAmpnrtmcnt. 

The enuiMrt of retardation commoDly fi>und in operation nre^ 
the winditiff of the rivers, the tlopVH of their bt^lii. the ilowiiwnrd 
flow of the frea-h water, mid the projpctinn of ob^tncln into the 
•trftam,— the liitter often the producti»n of enj^'lneera. The ei«n- 
biued efletl of the-te iTttutes is *o powerful, that the water ia emne- 
timeH heaped iip in the riviini in nn evlriuiritinnry way, m thnl in 
the r>i'i', Mr. Sleruniuin fount! that nft*r the tide find risen IS feet 
tinehea &t Kllut, it had not be^n t') Hov at C'he»ter. IS mileu up 
the river. Now, the fall of the bed nf the Dee beiiiij 11 fimt fnim 
CbeNtiT to Flint, there wan tlu'refori^ n full ut thix time of tide of 
nil Inai than 1 feet W iticbea frum Flint to Cheater, or a fall up the 
nver. 

Applying hi* prin(*iplea to pmi'tire, Mr. Stevenciin waa able, in 
the liiy, lu ^-t lit IVnh iiUund n depth uf 5 feet at low, mid IS 
feet at high water of ordinary spring tide's; instead uf, m fur- 
meilf. I foot 9 inches at low, and It) t»ot at hifrh water. He bus, 
therviurv, etiahleil HteaiiierK of tmall draught of water to ply re^fu- 
larly at low watrr from Pi^^Ih t(i Donilee, and vesaela drawing It 
feet can now cume up to Perth in one tide i*ith ni«e and nafttty, 
iiutead of (^unditigur bein^ otheririae obvtnicted, and hwidi^ the 
tide for Perth, — a mtifurtune, oa ha aaym, which at ihuse timen 
when the tide* were fullinif from aprinj^ to neaps, often led to the 
necessity of Ijfhteninjt the vessel, or keeping her waiting till the 
iieit wiirinjpi. The work* cust A3,(>00f., and t(tl,t80 loiu of niate- 
rlal were excavated. 

On the Itihble, our engineer got an inrreaaml tidal nngm of 
between three and four feet, and an arcelf mtion of tlie tidal wave 
uf about forty niiimtea, — ko aa to make I'reotun a port, and qund- 
runle the tonnagie due*. The cost was 4(i,0U0f. 

On the Korth, Mr. Stevenson i* still Ht work, with the view irf 
^ttiii^ xhipa np to Mirlinir, anil haa been succuaaful in hia upeia* 
tiun* *) far as he haa pMiiceeded, 

Another river on which he is engaged is the l.iinc. and althouKb 
the worka were ontv begun in Noventbrr IA4T, he haa already ue> 
preMned the level of ^uw water at L«otii»ler 1 fool 4 inches, accele- 
rating the npring tides about tS minutes, and the nenp tide* about 
4(1 minutes, the timn! of high water remaining the imnie. There Is 
■ icain of an increjiait of depth of not WtDt thaii 4 fret in the narl- 
l,'»iiun up Ici the <|uaya at Lnncaiiter. 

The |iiimiililet u'hich w» have named in the heading to tliiii 
article, diiiotove* a ease of great tteg;lect and n)iiiTnaniiitem.ent an 
the part of the River Dee Company, »hi> have not c«m|ileted their 
coventuitK for iniprtiving the river Uee — but nithur iinpaired it. ao 
that the trade or Cliovter in most seriously impeded. The Dee 
Cnmniinfiioneri, who puMisb this slutenient of their cane against 
the t'ompany, an- powerless fur want of fniulu, ami it ia imt nur- 
priiiing that they advocate handing over the niaiiagenient of the 
river to the Tidal (larljour Comiiii^iii]iers,^-un the principle, we 

tretiiime. tlint they cannot be wur^e uif; though, frum what wv 
ave seen of gnvernment oimnuHiviis, there la little ^oud to be 
hoped fnini them. 

From the Dee many thousand acres of land might be reclaimed, 
and the nnvifation improved, without its cutiting the country any- 
thing more than the temporary advance of the fiindii fur the pro- 
■ecutiun of the works: but that river renmiua in a atale which is 
ruinous to the citv of Chester, and, to our minds, disgraceful t« 
the engineering acieiu'e of the country. 

If hydraulic enciiieeriJ4( were projierly prosecuted as a profea- 
slona] study, we should not tind our rcsoiircc* an shamefully ne- 
glerted. nor aiich a Hiutefnt outlay uf the public money in mis- 
(iiinied narbourt uf refuge, irhile the country would be aile<|uulely 



pnivided with harhimr airommodatinn. With n proper adminit- 
trnlion, neither Kleetwood nor Great (irimsbr would be pritate 
work*, hut would Iw national •nternriam. carried oui to afur^ 
aecommodation In nopulcius and thnvinK diairtcts. While. ho>- 
erer, hydraulic eitgineeriiiK savours of quackery, the govemireat 
will be able to carry on theii misersble syntetn ul alternate neglect 
and jobbery. 




nSOISTSR OF HE^V FATCHT8. 

GAS IMPRUVEiMENTS. 

Aldiamieu AmnK ('imi.i., of the Oaa-worka, Tottetlbm^ 
dleiex, for "impr'imumU tn thf mam^f'aelurt qf gtu, anilm 
rufua it bt ujrtri in tranmnifting jror."— Granted Au^st 48, IftiW; 
Knndled Kebrunry «, 1K49. 

The improvements consist, first, in sotting retorta and appustH 
for milking gas from coal. Secondly, for a mode of fmploytiv 
Hteam paurd through highly-heated carbon, and then mixing witS 
carburettrd bydroj^n as it is distilled firom coal. Thirdly, for so 
employing snlphurouH arid ana hk t» iTomhine with sulphuretted 
hyilri.igen gaa and to caune the aiilphur of the gosea to be thnxrn 
down or pn'dpitaled. Fourthly, fur apparatuB to be uaed in 
trnnamilling gax. 

It has heretofore hopn iirripr)«u.>d ti) eniploy long retort* eapakle 
of being feil nt each end, urirl in KUih nninjier ihiit the nroducU 
of gna fram the lait charge BliaLI piuH over the charge wtiich has 
been for a length of tim^ in the retort, for which purpnae nch 
BUL-h retort wua provided with a riain^-pipe at each end, to carry 
off thi- gftii evolved lir»t flrom one end of the retort, and then it 
the other, the different ends of each retort bi-ing fed at distant in- 
tervals, au that the tno c^hurgeK therein will iil all time* betaa 
different irtate of proeeta, one charge being comparatively freah 
whiUt the other char"e will be ciimpHrntively npent. 

The firrt part of Vlr. (roll's invention conaiau uf using Ktmilir 
retiirlH, which mn he fed iit eafh end, hut in place nf having two 
riHing-pipev, one at each end, m heretofore, for ciirrj'ingoff tlie pN 
due.v^ gaa, be has only one riiing-pipe whiih be applies nt one end 
of a retort, and then, in phu-e of feetling the two ends alternately, 
and at distant periods one from the otber, lie cbiirgea butli end* it 
the same time, by which nr range merit cnnaiderable advantage 
reautta in the manufacture of gn*. 

The second part of the invention has for it« object the use uf 
steam puiwed tlirough carbon at a bright red heat, and then caualpK 
it to paaw over or amongst the charge of c-oal which is being 4ia- 
tilled in a retort. For tlii« piirjioae be prefer* to uae ret4iTta u 
above described, and at the end mont diataut from the riaing-pipc 
is chargwl tlie retorts with coke, and there is a steam-pipe to con- 
nj steam into the retort at thai rnd, and at the other end of t^ 
retort a charge of coal i* aitpplieil at every five houm, and vtMii 
is allowed to now in for about the drst three hours of each Aarff. 
About filleeii uallunaof wnter cnLpnrnlol and canat-d to pus iMo 
nilortu for earn ton i>f coul* (ihiil in, when NVwc«»tle coal ia used, 
hut when Kennel coal i> ii>ed the qiiamiiy should be Increasvd), 

Iirudureo the moat advantageous working, but he doc* not conAne 
limxelf to the use of that quantitv. The ohjert Wing to obt«iii ■ 
larger qunntity uf gas of a fair UlnininatLug power and a leas pnn 
duce of tar. 

The third [lart of the invention is for the uw of mlphuroua adJ 
in Huch manner as to deprive carbnretted hydroKen gaa of ibe 
aolpliuretted hydrouen gH» with which it in contaminated, and that 
to obtain the ■atpbur of both compounds in the form of Hour of 
Hiiluhur. 

lie lirstninkeaa Holutinn of aulplinmo!* acid in water by ronn. 
ing a vewel or ve-ineln of caat-imn (arranged ah a Woulfe'a ap[ 
ratui nxed fur iinpTCf,'nating liquids with ga»rn) with an oven 
other suitable appuratuN fur rjirrying on the riimbiMion of iialphi 
and by meant of nn nlr-ponip or other a rriiii cement fur pniducji 
a draught connected with the veaiel containing the water or lifi 
to be inijiregnated, a current of sulphurous arid giw from the mm 
ing ■ulpfiur is nmdc to prnw through the water or lii|uid. and by 
which It is Iwgcly abwirhcd. Tliia ia done till the tiquid ui 
nearly satnmted with kulpburous acid, and to effect thia about 
six ounce* of aulphur wili rci|nire to be burned forever; gmllos 
of water. 

The sulphiiroH* acid thua made is transferred to the Artt of a 
series of tbrepvefctel^fr, it maybe, other number of rnae1a),Mll- 
structed and arranged exactly in the annie manner m the w^-lfaw 
purifiers in lommon tide at icaa-worlm; the other two vmmU 
charged with a weaker eolutiuu, derived alter the prwceM 
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nnne put in OMration fmm the wa*hemli>l>eHftFrwnrd«nien(ioiir{l, 
ud t^ a portluii of th« *iilti'huroui« mc'id whith is cliiiriiinijre<l fruni 
th« fint vmel. Each of thet* vmucU \» rhnruril ^-imtly hi lb iluiie 
with ihe liqoiil in the wrt-linif {iiirifi<-rH, mi tliHt the y^oa may [i«i»« 
tbtiKiiih oflil ciwne into i-stMiBi *•« ninlait with the itolution "f »ii)- 
pburoui Kcid; llie en* i* niHde to unit lint into thr vi^Mfl »'illi tlir 
tfronK tolution. mid thenc« int» the mtddiI, and tli»ii« a^aiu iriiu 
the third. Ill thtm pwuiiiK thr»ii)fh thi-»e lUx^ccMive purilivrs the 
•uluhurctt«d hydruiteit in the ciml-fcn)) nrid the lul^ihumuii ncid nre 
batD decompowil, aitd sulphur i% ftbundiiiitly d)^|i<iaited. Wlirii the 
•oIphurDU* and In the firwt veMrl hnit hi*«n all deconiDoiteil, or 
acsrly no, the nnnl«ntii mu-l be diwhnrKed Into h siiitiilile reM.T- 
Tflir, where the liquor niay settle or be iiltcTird. and llic nulphur 
nfabiinrd aiMi dried. The rmel mutt then W rhnrtceil with ii lu-w 
nltttton, and the pn>rirt« (inirred tu hefore. In jirnctice, iiiiiteftd 
irf Ukitiii a keiMirate veii»el, uh alreiidy dc^c.rihed. fur prepnrinji the 
nlutioD uf »idphurnii4 arid, two set* of niirifiH.'rH nre ii^ed allrr- 
nateljr, »n<l llirrein to chnriie the titpiid with aiilphiirouii nod in 
the iHie mA when tlu- niH)>;k'"s ■>• l>eii>K piirHed tiiroii^Ii the uthvr; 
aitd iiisteiu) of uainif fresli water for thi» purpose the liquid m 
tranvferred, alreodv parlinlly chargicd. fniin the nrcond lo the firm, 
and the cn'itrntn uf the third triinnfi-Trtd lif tlie se«uiid, aa in like 
Vftaner the third hita been t-hnri;ed fruin the waaben now to be 
4eM-ribed. 

On account of the rolntilitir of the eulphiirntm arJd, a portinii of 
it in cxrrted over with the iiu.*, and, iimreUite, to frt'e it rnim thin 
iinpuritf it U iiinde tu \im* through other three veMel«, called 
raahen; and linnlly.that every triti'c of impuritr tnnj' he removrfl. 
It U mum^i tlirmi^'h a rommdii dry-limtt [inrini'r. 'I']i<! frredum 
from UBuuritjr may he aHcerliineil nt any «ta(ce uf the process hy 
tbs DBOlu tett of ai'etiile iif lend f'>r sul|ihiiretted liydni^oi, ond 
by th« amcll. if there be ewn a mutt tniiiutv purtiun of mlphuroua 
acid pre»M;nt. 

TbiMC «u.Hheni are arraiiired mi am to bo put in connectlun with 
eitlier arrics of purifiera nL pleasure, and any coustruvtiun may bo 
adopted by whicn there i> ii IVcc pna*a|{erurthcfta«atid a thvruuKh 
<s|M>«ar« of it to the >Tater, and fur thi« purpuxe tJie ordintiry limi* 
puriSerfl already referred to antwer very «ell. In the wnsiiirn 
thee« are chamed with water only, and »s it beei>rne* iinpuro it i* 
tranpferrcil thr<>ui{b the aerie* unward, and then into the purilieriL, 
the Lut »'e™el of Ibe Eierien Wiiiu «l«iiy» lupplied wjlli fre*h water, 
and care heinf; tukcn that it never gclH so cliarftvd with sulphurous 
acid B* U> allvw vf itx beinfc disenK"Ked with the ^>. Such i>> the 
Bcral m(^de uf pruce<Iurc, that in pructiee it in not neee^ary lu 
ebarite or tmnsfer the vviitelits cf the puriiiers every time Ihey 
limpre^atcd with sulphurous ncid, hut tinly when the avcumu- 
Um of fulphnr, tnr, id,:, render* it nei'.cmnry, and alao if mure 
Water be reiptired in the waaben than it u tiere>««(ry to Iratiitfer to 
Ibe purifiers, then it may be run out, ami, after depWiting itn suU 
phur, may ^a to wnate. 

It ha> heretofore been pmpoted tn havefraa-holder* fixed at a 
diatanee from the worku, in oriler that tlicy muy ho nenr where the 
tupply i> to he )[i\en, and it hnH been pm^i««cd tu aid tbc truni>- 
miuiiaii of |:aa from the works hy meann of exheiuiitin^ iippnr.it n*. 
N»», the fourth part of the iiiventinn conHstfi of bo wordmir thiit 
the KW ■<> the main between the ftHA-wnrkonnti the cxhauKter, in the 
ncinilv nf the ii;nt)>holiler, at n diHtanee mny he niniiitiiicied at n 

Erup«r'defp-e« of preuure for aupplving the interaiediate didtriet. 
or this purponie Mr. Cmll cauwa tn« exkaurtinf; aminrntnn to he 
rapable of t^tcinf; the k"" to such an extent aa to ethnutt tixt ga'- 
main, *o that if no provi«inn were mnile fur Tnaiiilnliiinir the gun Ht 
a proper de^TM i>f prenoure in the main, no iiippl^ of iras to the 
intermediate district could lake plare from the mmn. When the 
exiMuAtinfC ajipHmtiin in nt w4>rk, he caiiHes there to he a branch- 



pip«'from the main ti> the gna-holder, cuch braiich-pipe bv'mg con- 
nMt«d at a point from lh» ftiia-halder beyond the ejiluniKtinir nnpa- 
ratna, and on nurb branch-pipe it nppli(>il ■ |i:overnor, wliicli be 



prafm to b4i meh an nre now ut«ti at f;a»-vark« tu regulate Ilie 
piiraiiirf of gna in lht< main*. By this arranf^ment, although the 
edbansUnit appiiratu« will at all time« when at work he propelling 
n« iotn the frwuholdcr from thp ^rnS'Tnfiin, with a teiidi'iicy to ex- 
baiiirt the main, a >|uanlity uf |ri>>i will piiHs from the ^Hi-hoIder hy 
the bratMfh-pipe inm the mntn, which ijiiiuitity will he regulated by 
the governor, which will thiia keep the gns in the fraa-maiii at the 
irtnr»i wiirking preiuiurr, mid thu itH>-hidik>r or |riis-boMer« at n 
dlatanre from the worku will only be «uppbed 1>y the exbiiiii>liii)f 
anparatui with the quantity of fi'n^ wliiih winild olhvrui>-e niiitc 
the fc;ia in thu moui to rJW ill exvesa uf the detiired wuriting 
prf«ar«. 



MANUFACTURE OP IRON. 

John Datir. MoaaiKa SntiuKs, of Blaek GrmUffC, N. B.. een- 
tlrmtvn, fur " improvrmentt in the mORtt/Wure «f iron aud meioHic 
rt,m;i«™»K/*."—ti ranted Ortohcr !«, IB*S; Eorolled April 19, 164*. 
[Kejiorted in tlic Mtf^anK*' 3/a^-wie.] 

Tbix invention rebiten to the manufacture of malleahlo iron, and 
to t'l'rtain romhliiatiou* of alloyi of matleahle iron and eoat-iron, 
and of malleable Iruu or nat-iniHt or malleable &nd coat-iron with 
other niel;il>i. 

The itnpnivemeut in the manufacture of malleable iron ronaiMa 
in mixing n iquaiitity uf aerap'iron with raat-iron in the prtiportliHi 
of ^ib to ][th or even ^ih part, by weiRbl, of the former to tha 
latter, whereby the refiniuK protena may he wholly or partially 
dinpensetl with. The iimlleahle si:rnp-iron mny hn inlnrd uceil into 
liollowi in the bed of the piB-furnai« coTitainioK the ca»t-tnin, and 
melted with it; after which it i* boiled and puddled, or puddlnl 
only, ill the ordinnry mnuner. Or, the malleMblr, wrup, ajid rast- 
iroii may be melted in a suitable furnace, and then run into pi^ur 
slaba. or into a puddlinic fornHi-e. Or, Uie acrap may be heated in 
a furnace, but not mffidenlly hi^th for tbc pieces to slitli togtihct. 
and the melted unrt^irori then run into it, and the funioii nf llie 
Iwci rompleted. These proportiona will, of course, have to be 
varied atcorrtinif to the nature of the cnsl-injn. The <)unlitv of 
the malleable iron will be much improved by mixing with it refined 
iriin or irteel wrap, when either of thcae materiala caii be eanily 
and cheaply obtained. 

The patentee then apeniRes neveral combinations of malleable, 
scrap, and caat iron with differeui metals, whiidi are na followH: — 

1. A (civen ijuantity of the prcci-iliiig conihiiintioii in tniaed with 
from TilHth to ^th part of it* weiiihl uf block or «raiti tin ; or. 

■i. AVith T*«th part of its weinht of xlnc, or any one of ita 
oxide* (ralaniiite Wing preferred;) or. 

3. With from T*»th to ^th part of its wrfjrht of copper mixed 
with one per cent, of ike black lucide of maogaocac vf com- 
merce. 

In order to mix the ainc with the irnn, the molten metal is run 
out of the cupola or other fiiriiaa". and the blaat-pipe closed. Tlie 
ximc is then plntvil niion the cuke, and, when naellcd, runs throuuh 
it and onmhines with the irou which adherer to the xiden of the 
furnace. The proportion of xino to iron should be between 4 "ud 
7 of the former to I of the latter, and may be employed, when 
mixed with a fmiill iinanlity uf lead t« prevent its heating, for 
bearing, Sn\ .\m\ 

Lastly. The piitentct^ prnpi'iies to manufacture a aubstitute for 
gold, wfctL-h he tenn» " liritinh tiold," bv milking I part of the zinc 
alloy of iron with 4 parts of copper nlKl manganese; and a subrti- 
luLe fill nilver, hy mixing 6 parta vf the >inc alloy of iron with B 
of nickel and 10 vf copper. 

The combinntion of copper and ninngniiet* is effected hy placing 
ihem ill a crucible covered with a suitable llox, and applying hirMt 
until they fuse. The pri'portion of uiaii^ne«o to copper shuuld 
bo from one to l-ro per cent. 

pThe patentee makes no clftini to any of the varioufl proceaac* 
and cumtiinutioiis described in bia «p«cili'oation.J 



BORIN*; MACHINE. 

Pasiel Wat>ky, of Wandsworth, Sunwy, diirtiller, and Jawfb 
Joiix W»!>Twi.urn, of the name pUce, for'"im//rowme7irt in ma- 
rhhirrs far firillhig tnrtaU and olkfr .uiiKonc**."— -tJranted llctiibcr 
12, itilH; Rnnillcd April Vi, IHtO. 

The appHrntuq consist* of n rectangulnr mrtaJ frame, mpported 
liKMely cm a foul by a Ncrew and nut, wliii:b ulhiwi it to turn freely 
in any direction, and is furniabed nt top with a screw, carrying a 
circiiUr disc, which U also free to rev<-lvo thereon. Thin frmnf \v 
maintained in a vertical or horizon tnl position by having the f"ot 
and disc ncrewed into contact with the floor and ceiling, or t" the 
two aides of a chnmhct or mine. A block of metal slides up and 
down the apace of the frame, and i>> fitted with damp piecec wnd n 
■rrew, cnrryiiig at one end « socket-head, and at llic other n i"it, 
whereby il'iony be maintained rtatiouary at luiy reiiuired dixance 
from the foot-piece. This !«M:ket carries « wre.v, having m hole 
bori^d in its lit-nil. to cervB as a beating to tbc drill, so th»t it may 
be made to work i» a lioriiontal or vertical line, or in a direction 
Bl any desired angle to either of them. Motion is communicated 
tu the drill from a prime mover in thie ordinary manner. 
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VENEEiWOIN'ING MACHINE. 

PiRBBE Abnaxii Lk I'ourr. ne Fa-STAiKKHuuKAtr, of |, fWtiitli* 
iHrert. Kin>Liury. Middloscv, for "(vr(<i(fi nn^rovintienfa in the ma- 
dri)i«r,v ^or eut'ting nW, ai^ in lafittg and vidtiag numn' (A 
will mu 111 cattun.) — UrunUil May 3J, IrtiT, 

HiriBiciii mirlMt niimhrr(p. II J)ilrHrrihcd the mncliincry pm- 
ptoy«d bj the pnMiitee in rii(tin((i>ui)il inUi Ti-ni'vnt. vi' mic ^Te 
thw remHiniitit [KMlion of the specificHlitm — nxmely, Tnr "iijiim)ve- 
iiirnU in n[>|iarBlua for paaling and doubling veiireni, nnu Uieir 
KppUtMtion to aMfol purpuaM, •uoli m for hangiiigv uf np&rt- 

The iqiplieatian at diMte of reneera to ee^'oral useful ixiqiiMc*, 



«xhibiUa lofunl'idinal welinn drawn ttitniich the centre of tlw 
a|i(inratu«. Similar lett«rs of reftTence «ppiy to Ibr »«fiie parti. 
ItueMyto wndimlBiHl, by exwniniiig ihrm, the ^rieriil ilif^itt- 
tion of llid miirhiiio wid it« tnuiner of vorkinv;. Die linen cwlt 
o, which i« to serre na n linfntf lo the venwr, i« previMi^ly nlM 
over 11 cylinder or drum A, the Bxe» of whirb btb so Bdjuxint tU 
they movp fieolv in the ffTOOvw «f the upper pint nf tbe ewt-troa 
Kiitipitrtew B. Vbe <limt of veneer niBde by the cutting iiMiAiM 
wliicli, as before tilHted. u of » rrent ieneth. i* also rolled «v«r « 
w.^onil ryliiifier C. Ihe mcM «f wliith alito move freely In thw 
fiirkwl ni'inmrtem I). The wheel und the doth lire both it wiw 
and tniieiiier unrolled from the »«rf»cc of the cylinders. Mid »oo*i 
meel beyond the glueing appBrntui, which is placed at a sbort di^ 
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ntid especially to mhtn«t-mnking, ts well Itnowii, hut until now- on 
Jii'iHHiiit of the ptoi-eMii.li for culling wood iiiln veneL'M having only 
produced sheets of amall ilimeiHions the manufacturer hiia been 
very limited in their uie ami applirjitioii, ii" he could dot lay on or 
cover \uTge Hurriuex by a nin^le And uune ohet't. 

This 16 nbvialeil hy nmiinn of the wood-eutltnf; machine, de- 
scribed in liwt month's ymirnif/, fur ciittinfc lo^ into extremely thin 
vhceliL. of an nlinoKt indelinlte liremLlh, m> thut Mich iieM' mode of 
jiroducine veueem iiiitiirnliy offers MtTral easy and useful npplica- 
liuns of those sheein, not only for veneerini; in ir'-ni'tal, but ftl*o 
for haii^ngx, floorings, carpelingr &c., which they can replacu 
with tlic KreuteHt kiifcoih. 

Tlie uaiial veneer sht-ntH, iia ohtnineil hy llie tirdinary procrwiw 
of Kawina, are diroctly ^lued when, ihov are to bo applied on the 
n-nodn whirh tli«y niv. to cover. InKtentl of oixratin^r m that man- 
ner with the largfe nheetn cut hy the uroccs* before deecribeU, and 
to rvndvr them lit for the new nppltcalioni" tu be made by thi« 
pr<KeM, it is intended by tlie nevr proceas to piiatc them on all 
their width on canvas, thin ctoth, or nay oilier similnr ti««n« 
whntever; bv that meuns those thin shei-tn idilniri n, vi'ry ffreat «in- 
bilitv, whicli permitn aJterwarda to use them with the olranat 
fneiiily for veneerinfr or coveeing avery kind of nurface, whatever 
may be iU width ana surfacH. 

In orAvr lo put snch improvemenU inio execntioii, that iato 
mj^ t« ky glue perfectly well, all the surface of those laree and 
thlB rilon or sliwto ol woird upon the Uaaue or olittli la nuib a 
manner that their luperpiMilion «iid adhesion ahould he cnm|uetCt 
lirai, and pcrniH./ienI. the henunftftcr doacribod apparntua ha* been 
fuund to an»wer in everv re»peet. 

Fig. 8 la a general plan of the machino short alltidod to; fig. » 



tAnre iTom the cylinder C. That glueing appatotwa eonrirti 
cylindijror brush K. which divea in ^ pan F, filled with p«at« [ 
vi(iti»ly heated in ii hulticiim manr, or nand bnth, by atcmm, 
means of n sccunil pan 0, wlwcb eudovee it, or by any other »<i>t- 
able mean*. 

The cylinder E. recelvinjc n continuous rotntivc movement, it 
constantly imprcKoaicd ™illi « certain iiuanlity of paste or cluf, 
which it spreads in nbuudool ((imnlitie* o^or Uio surftxre of t)i« 
cloth or ntnff, u» thi- Imt pi.snen orer ita circumference', and uii 
which it it forced bare by tne prewure of a sort of riifbt im^hf 
ruler II, aet directly above it, and whi^-.h (tt both ita e»tre«nitie* i» 
kept ond lc*l in (froo»«« OO, Thut ruler H, eoiild h« replaced u 
ciuK! of need either by a weight or ^rings. or any other miitaUr 
cuntriviince. Tlia v^neoring sheet paxMii only imder the paatiiif 
cylinder £, or tnlliw, under the bahietim vuirtr, utul in directed br 
a rod i>r lon^ moveable roller 1, pnrpixdy placed on thft fnun«\, 
toward* the two iHrge atid stroutf cyliruliTM J and J', b«lwe«a 
which it munt |iii«i at the HNm« time as the cloth, mi thnt they tnaf 
he both Buflicieiitly prtwi-il totti-ther, iinrt »ilhere t«i each other 
uniformly in all tlii^ir len^'tli ond breadth. The cylinders arc h> 
dbipiMed tbut the neceawiry dcitrcc of pressure to enmire the com- 
plete adhesion of the cloth and ahectn in K^iven at uitoA. 

^tTien t^resainK from ilifrnc cylijiilcrs, the cloth and the vMieer- 
ing aecm to to form hut one aini;lo hiidv like a very thin pa^tehaard. 
but they an too wet to have II uo»d solidity, whcrcfuir* it is neri?«- 
•anr to dry them with tin- mihc rnpitUty as the pactuie Ritd unitiii:^ 
action baa bei-n affected hy lliv prcusinpiT cylinders. For that pui- 
poae. It has hcnn conniclnred thnt the mvit convcnieal and rational 
meana coDslned in uMnff uteiim. which in mmle to enter into mme 
hollow eyiindort like tho-e long used in pnpcr-making machine*. 
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llow«r«r, M it is mott euential tkat llie dryinir vkvuld not be too 
ouicklf abtainMl, for fe*r ettbcr of uti|>iiHtin^ or prvvonllng a 
Uwroiifb C4)(ud putinti, citre must !>« takea tlint Iho (tmnt whi<h 
MTtre* from Uie boiler in the two fimt oyliiM«rii K, K', which are 
plM*d eluMtotlie prpssinEtylJnden J, J', b« not too hot, tiatl thkt 
the •Uoin which rtnic)i<t* tlio Wt raii)^ of cylinileT* M, M', be the 
bottMt. It would be very ewy, id cm* of iiecd, to cauw tlie tMiino 
■Uun to rua (ticeeutvely in lilce rouiiier in a |ir«iiter number of 
ajJiadars, in orrlnr to nbUin more surelv in th« mnntuae. bjr that 
«ud operation, m perfect, unooth, own unkm, and a rcguuir piwt< 
iu and drj-in^; irithout any trouble or ilifRciiltjr. 

It U iinderataod that tlie ohv^H of v«n»er 1>eing iinUcd to the 
finfh, pairing thna &om ona to the othpr pnir of ^ryliii'derK, an<l 
Teetinng mttetmlriiy mora and mor« hcnt, arii dried ^rnduully 
vitbont anf«kaiiee of bciitjr over-hoAt^d hrthat pruoets; when 
thcj aniva at the last pnir of ht>iitpd rriin<k>r», they are aiilirel; 
dry, and form one tinirle and only nhoct^ which i> niUod or«r the 
dram P, to which a vonveiiieiit rutary mutton \t i^ven accordinif 
to th« diiwction deocribed by the arrow, ns shovn in the eneriivin^^ 

Aa that cylinder in receiving tho imiteil ventn'r iinil cloth hii- 
aonea pr^gr w ively Urfcer, it i« neenuary to leiuien thn velocity uf 
its rotation in order to keep aa much na pouikte reotilineal moCion 
of Iha united ventvr and cloth. 

For that purvoae;, that vyiimler P, ie |iiit in mntion by meanii of 
■ palley. and of a diatonder, «hich bearing: more or lou heavily, 
aad to the required deirreea, on the atrap of the pulley, rauum this 
la«t to be drait'ti wiili mor* or 1to« velocity, and in order that the 
nnited veneer and duth should remain irell AjM^ndM over Uio eir- 
(■mfarance of the rylirider P, without heinj; uri|)a!<ted, a iireavln); 
tyiiadgt, (he wei|{ht of vhirli i» evidently proportioned^ to the 
•«locily, 1« coaveiiieully pUciyl ahuvo it. 

Tn taice away from the xurrnce nf the preiuininr and heating 

Xlindtmi the KUpitriihn iidtiiit nacle, nhich, by the presiiure, efrressM 
rouitli the wde« of the unilfd i-loth mid Veneer, some moveabie 
•cri^ieni or knlrea have been ad^ipttsl; ilu-y are Het mi Uic tuten of 
tfaua* cylindera, and so they bear on tliem, eare mui«t be token to 
■laintaiii tbem conKtaotty at their pnigier position by mean* of 
wei^ltta flUKpended to levem wliidi are adjusted to tboso lutv", mid 
00 the outaide of the machine*- 

Ta vary al]«o, in caxe of necKl, the dliitiui'Ce between theae preaainf; 
and heaiitiK (ylindert, their cafrt-inm frameti have been ho diiipot«d 
aa to allow them to roll upon two iinrnllH hiiniU or rniU. ThuK, 
St the feet of ench of those fraimcit are lutjunted acitiie caiit-iron 
xmall wlifd* or niUern, by mean* of irhir.h the potitinn of the 
cylindem can be eaaily rJiaiitferl, nnd rofi<cc>iiurntly tbvy can bo 
made tu adirance or recede aa it in judged convenient. 



ON SIR BALTHAZAR CKRIJIKR'S "COUNSEL AND 

ADVICE TO ALL HLILDERS." 

On tkt ContenU^fa work by Sir Bntthnxar Gtrliier, written •'» tht 
nth tmnt'iTji, and fatitJnt "Otuitwi anil Aiii^ice to ali Buildert." By 
Stiixrv SumKK, Eaij.^ReiuI at the Itiiyal luKtiliite of l)riti«ii 
Aixbitect*. Alarcfa I!*.) 

Tfca nnaU volume of <rhieh I nm now about to (rive you aome 
aaaooni, po w aa o a very (lender iliums to liternrv merit — nor li«ir it 
macb intrinsic profeamonal value; yet it has, 1 think, itill, frei>t 
rlaiau on our attention, aa beitiK among the verr enrlie«t of our 
Badve Uterar}' pnxluetinna emcliKiiTcly on the «ubJeot of our art. 

Tlie earliest edition of 8ir Ualthasiir'B Counael and Advice U 
lacs. The early date, therefurv, of tbio book f^vea it a value,— 
an4 a ■tron^er mterejct attachen to it in our cyea, a« ^vinfi aome 
inri^t into the pmctiee of archkeeture at the period of our ftront 
Biaat«r, Sir ChriHtopher Wren, bir Baithaxar waa bora at Ant- 
warp, in 1 J!K, and wu brouKht up in n miniuturo painter. He va^ 
kninted by Charlea I., and wna entjilDycd lly hiin, in mnjumrtion 
■ritS Rubens, to ne^lnte n treaty with Spain; he rilao resided at 
Bnuaals in h diplomntir ehariiclfr. He wna Bub»e4|tiently em- 
plund aa ait ariiliilet.'t by Lord Onvon. 

Tha treatlae eonunanoea by adverting to the author'it pritiioitu 
wark, which he deBoribes aa a little "manual^ conrerniiiK tbc 3 
diief prinripleii of mii^ulicent huildine — vii. culidity, conveniency, 
and urnama-iit;'' wberein be '*natiM the iiin>n)fTuitiei: ciimmitled 
by many undertakers of bui]ding:«." He poinU to the t^redan« 
and Romans hk the beet buildi>rf, and iirfies that men should not 
he auhjact to fandei; nor "inxlMved by wi>nther-c<ick-like spiriti, 
to Make Uietr baildiu|pi iicoordioK unto thiii^ h la modf." He fur- 
ther condeDina iheinconfTruity comniitted hy curveyori, "vho were 
minded to show that liiey wers skilled In deKribin^ columns 



oomiihes and frontispieces, sithouch, for the motit pari, placed M 
the (vllde AmericunH are wont to put their |i«no«nt« at their 
noHtriU.' 

The author then proceeds to treat more piuiivuUrly of his ad* 
vice to all buildcrK. "Whoever,' ha saya, ^'ts disuoaed to build, 
ought, in the liist jilnce, to make choice of « skilful surveyor, from 
whose directions tbe leveral ma«t«r workmen may receive iostrao* 
tiotu by way of draufrht% modela, and frainea." 1 sliuuld here say 
that the author thrutifiboat a%tt tho terms surveyor and archltae> 
an perfect (Vnonym^; there it no indication whatovor of tbatdla* 
tidction which is now. ia England at l6a<t, univenally received. 
He then advertn to Bnme of the requirements of orciiteclii, and 
especially dwells on the knowlcdfre of psncpeetive aa esaftatial; 
be tvaches that the architect should coi\iid<>r the mnind vhereOB 
the building is to be erected, and then govern ntmaelf aa the 
ground wilt giva bim leave; or, as I'u|ie hoK since more aldgantlv 
cxpreeaadtt, "consult the genius of the place." He must place 
tlie front of a country kousa towards the eaat, "by which meana 
he may aheltar his double lodginit roomn from tbe north-west.* 
1 cannot say that this piece of instruction in very intelligible- We 
ran hardly regard the north-west as the lupect most to he wbunned. 
Tbe author here iidds, what he quaintly oalls a nota bene to builders 
via., "he mimt cause all the back of fits stonmnirk (which xtnnds 
trilhin the briekuurk ), to bo cut with a rebate a incheii broader 
than the breadth of hiH jambs and comish, wfaieb will hinder the 
niin from pierdng into the inside of the wall, and through the 
meeting or tha lirirk and stone.' Uv deems it necenary to make 
u sort of apology for this advice, as implyiiw Uiat ■'surveyurs and 
muster workmen in this rolined a^'e uhicn abounds In books, with 
the portriKturw of the out and inside of the best buildings, are to 
seek the first |iuintK of their a]iprvnliKhip; of wtium I ask the 
renaoD why modem buildiii|^ are *o exceedingly defective; and 
whether it is not becHuse many of them have been but apprentices 
lately, and loo soon become jouriiuyiiH'n; and that surv^nnt (who 
either aAwt mnrv tbe building to tbemsdves a (trout; parre, or are 
blind to tho faults which their workmen commit), like c^relssa 
poslilliona, hasten with the packet mnile to the pott-oSice:, be it 
never so ill-girted, whereby it oft falls in the midwny.* 

The uiitbor then ndvjim how to try the capacity of a siirveTor. 
"The readiest woy to irv him,' he says, "is to put him to draw ■ 
^und plot in the bujMcrV prf^t^ncc; to mukc him describe the 
litt<^>t place for n seal ; tbc ordering of the room* for sumnier iw 
wjiil*r; I" cuntriv* well the xtjiircases, doors, windows, and ehim- 
n4>vii,— floors and windows so placed that they mny nut be incon- 
venient to the uhiiniiey*, — the bodttead place from the doors and 
windows, and of a fit distance from chimneys.'' 

He then adverts to the "sedtngv of moms,' adapting tlieir 
height tn tbe sise, charjurtcr, nnd use nf the room. A bedcJiainher 
of state may be St) feet wide, *o feet in lenglli, and'Ifi or Ifl feet 
high; whereiis a closet, 10 feet square, adjacent thereto, if inuilc of 
the same heieht, would be "prcjiostcrons. and like a barber's ciimb- 
caMe." The aimcnsiuns here set down for a stiite bedi:hamber seeni 
somewhat exlravagant; but it must be remembered that oiir au- 
thor's advicD is apparently nddrcmcd to royal or nublo builders; 
and in tbe ITth oentury business was trannartnd, and morning vini- 
tors were received, imually in the bedrhumber, a iiracticc whidi, nt 
the prcfcnt day, hiui not lulten BltoifclLcr into amtietudc uu tl)6 
ctHittuenl. 

The ituthiir then proceeds to the subject of exterior architecture. 
He points out Uie neceosity of voruice^ over doors and windows, to 
prevent rain from falling on them, which he illu>triitc» in his ii*iial 
<]uuint way, by compuringn "comish" to "the broad brim of tbe 
good hut of a trav«IIer in a rainv day." 

"The good surveyor," he adds, "will order ornamcnta to the 
front of a palnca according unto its situntioo: shun too much 
curved ornameut* on the upright, wliereat the southerly wjudea 
rnii^e much dust;" also '"shun those spectncle-like cnnt windows 
which are of glass en all sides, for it may be supposed that tbe in- 
hshitants of such houses and rooms with emit windows (exposed to 
the nortb-weet) may well iniitstc a merry Italian libber, who in a 
winter, windy, rsiiiy day, had been stript lo bis skin, and ha%-iog 
nothing left to cover him eavc his bare net, wherein he was wm.t, 
put liiti linger through one of the boles aiking of passengera wtiiit 
weather it was out of door*." It is here to be observed, that at 
the period when our author wrote, dsuicitl architecture, on its 
revival, was still struggling with the Gothic forms that had pr»- 
vnill^d for so many centuries previously. Iliese cant or bow win- 
dows wore peculinrly characteristic of the Tudor and Elicnbethnn 
ageii, and ■<■ firmly rooted were they in tho d<»mestie habits and 
ni%Hges of the time, that the reviver* of classical architecture were 
driven to make raiiny attempt* to retain the old favourite form 

v. 



wilh B new (ir*» ; ttni iloim to the P'e*« it day we Bwm to have 
rcmiuncU true t9 Clie ulU ipectarle-like l-oqI vrinilvw nf mir for»- 
fitlien, which, «hil*t it i» olinott univcrMi in Ei'njand, can 
wnrcelr b« m«t uith iu modvni «rchit«cturv vn the etiiitintnl.* 

&ir tialthnsar tbeQ [iracceda U» Rive «• advic* of not a verj im- 
portant iiiiturc on tli« feuhjtct of Imlcontca, tMluitrudea, and rmr- 
ntab«ft. U« ujrH that thv Grecian bikI IUimAn«arv«rorK^«rinailr 
Xh» eorniahn Md ontiun«itt« nbout the windoiwi of th* u|>per 
fttAiiftt to be bigger thnn tbo»o mi ibo lower; und illa«tnt«B hi« 
remark br > *om«trhat podnntic refvreni'c to Michiu>Un^lA, 
H^hMl aUrbin, and Albert llurer. lie thnit teaehc« u« ui to 
tb» pTOpOTtioaK of d«on> and vinduws. Th« obninWri of a [wiEncP, 
be Myi, ihould have tbe iloom wide enough for twa to pass nt i>nc<-, 
Mid tiie hei^t tu be double the width; all other chsmbcrdiMirM 
(hoatd be ei>nveni«nt f«r a mnn of comuLete etnturv U> paa* with 
hi* hat on. Windutni mnA Ipc hij^rhcr tflun thejr are wide, WrAUse 
tight cornea from above, and the middle tranaome ahotild be above 
6 feat from the Hoor, othervice the transome woulil bo oji^jtHilte a 
man '■ eye; " hinrferwHne," an be «Br>s "to the free ditcuvery of 
theoountiy. The leanin^-hei^ht of a vindow abould heSifnol, 
md not 00 low that wanton penoni may alt on Ihem and bri.'ak 
tha gUta. or that they may ahnw themselvvn in mnTvitu pat»en- 
gen. ** A Mod nirveyor,' he aay*, " fttjutu the arderinff of doors 
with 3liUDlulli9<bleck tbrediolda, thmi^b our forefuthi^s nlTerted 
them, perdiaiio* to perpetuate the anricnt m^tom of ljnjli-(tT<><"«s 
wlm, wlmi formerly at th^r retiirn from ch«reh, did uvi" tu lift up 
their bride, and kiiuuli her head ;u(iiin«t that purt of the door, for 
a rtimenibmnre that Nhe waa not to ]iaiw the tbreehiild of their 
houmi without their leate." 

" Door«, be wyn, thoiild be on n row, tind eloae to the windows, 
that when the door& are Api!iit''d ibey may serve for ureens, and 
not to nmiov wind to the chirnney." 

The htuirLh of a rhimney oUjrht to he level with tlie floor ; and 
chimney niHntloKOiif-Iit to be of Ktont; ui niitrble. It is neccssnry 
to cover the top uf ehimnty* to keep out rain and nnau- ; the 
emohu holeii iiaiilie very pnnvenicntly made on the wiIi'b of their 
)iiuid«. Hud the kiiinht lived in thi-sv time* he would doultleM 
have been very wvere, in tiii quaint wny, ujiod the monstroui 
fashion nf modern chimney, pots, 

" Rooinen on 'moUt griiiiiid' d<i well to lie pnved with marhle," and 
*' a f^d Hurveyor idiiiiit; the noikiu^ of tiwher ^iirtitiini* on the 
iindermogt ctory." "Tlief^ood Kurveyor duth contrive tlie repar- 
titionnof hiKitruuiid plot *o hh mo^tof the nercsKnry servimts may 
he lodged ill tlie tir^t utmiind-ittory, ulK-reby there will be tfn dis- 
turbance, le*» danfter of fire, and all the fiiinily at liand on all oc- 
CHBionn." "^ Finitlly, he ou);hl from time tn time> to vi«it the work 
to tee whether the building he perfonned ncoordin^ unto hi* di- 
rMtioni and intiuldii." The Mutiior then nriMreetlx to a chapter on 
clerkt of wqrkc "A clarke of the werKea," he aays, "must he 
vent in tlie prices of materiaU and the rHte« of nil thing* hdune- 
in^ to a building; know nht-re the litiMtt are to he had ; provide 
them to the workmen'* hand*," aud *u on, adding that "though 
nail)) to some m^eni n<it very ciin^iderable, yet o'ight the clnrke of 
the werke to h-- di^cr-le in tho dixtribiiting of tliriii to mime air- 
pejitont wliOM' ]ii"-kr'i. jiiirtAke uiuvh of the aiirtructie'B nLomadi." 
" Hid ejeii niii>t mirnliT about eier}' worknian'ii hiuids. a* on those 
of tki^ uiwj'ers at thtir pit. to that they nai^te no inori? thiiii necdi 
in flabs : on the latMirer*' hamU in the digging of tht; foiindntiou 
fur the brick lay era, that all the Loose earth may be removed and 
HpriiiK* ohjierved." 

Some of the ordinary duties uf a clerk of the work* arc tlicn 
entimenitpd ; an, thtit he nliould prevent hricJiN biding tinnWed out 
of the cart ; thnt he ahiiuld HulTer mi xmiLmelt bricks to he made 
use of, and that lie *huuld not *uffer the hrLcklayorH to lay any 
foundfltiori cxcr]>t the ground be Ar>t rarnmcd, though It Mccni 
iivver Kii firm, "No grrut and Mniall xtulf," he nay a, "nhoulil be 
huddled together in the foutidatiun, hut alt laid down as even a* 
uoMibly can he, to rain it the bctler and the more equal, and must 
he (if nolid hard fluff with ini conr^ivilits ilaiibed over with store 
tit inorttr," and lie iiddn here in a raiirgiiial note that tlie«e pre* 
cautioa* were observed in building the finindatiou* of &4iluaiagi's 
Tempic. but hu docs not give us hm outhority for thin infomtivtion. 

The dcrk of work* i.i further to see that the line-nnd-pliimb 
rule be often uhcJ ; that the blic.klnyent iiiukenmall araflliiig holea, 
and never sulTer them to begin Kominga in the morning, but hefure 
lejtvingof their work ; "for if in the moniing,* he laya, ''most of 
them will make It u day for the guthering of nuU." 

* Tdi-i) It«r(tn, vlin iii~n>l( Htnf^bst btfor* Ih* diilf of thli tKkoW, hud nnite of out 
■iillinr'! pir)udlcr aninit thuc tmboin^ wliiiliim. "I Liold llicRi," fiiyt hi In hi* 
n#lfc Innwn ^•«A]r on fiulUku^, '* itt f->'>*i utr, fi>T Ibi^y W [•'■vKf rtllrLn^ nInrpB ^4' C4lli' 
(rtrnrti in'l Dniilrt. ihtf twp tinih ihp aliii *ru> mn sD, fai Ibil ■hlLD Houlil Hrlke 
«lin«il llkrokjgu the fosuk Jdlli ttucc psit ni« BtadM*." 



Th<n follow tone injunctiofia respecting mortaj, that I Mircrly 
need jiarttculariM— and the author proceeds to the nibject of m- 
aoDTy. The workmen must obni^rve exactly the surveyor* roaldi, 
and work ejoiiij and neat juiiitv, uiing but little mortar between 
them, nut unlv because much aiortar will be wnsbed away, hul that 
Mimidhes will also appear Uko a rank of open tevtb ; and lliey 
most not forget to lihore up the middle port of the head of tfar 
wtnddwa, an well at the *lde*, to prevent an uneigual eettliiwvf tl>B 
work, and. consequently, craek«. There here enwiB, fur tue ant 
thirteen pagii^ detniUd directions for the jirtipurlioniiig uf ihe 
xt'viTnl ordem. 

"It in the rule of the ancient mn«terfi, whone reliqne*. to he Mto 
throughout most places of Itnly, make mnny xtrangem thai cniM 
their gnpe «o wide an that they nee<l no gagi^' 

The author now eiiterw ojiou Ike eubjecl of carpentrr. Hi 
tcacht* "That the oarpenterM ahould b« good huaband* in the 
management of the builder hi* limber; on the cutting of the 
•caDtlin^; their sparing to mnkc double mortice*, whiL-n do but 
wmken tbeuimmera. To lay no gerdcnt which are needless and 
hinderanrae to the hording of a room; no lummers to be laid 
ex<!ept the enda of them are either pitcht, or laid in loam t« prc- 
aerve them from rotting," "and therefore in Italy, Pranee, and 
(jomianv, and among the moat prudent and lolid builders, the fm 
muutn*, put Mone enrtouehe^ tn the top of the toaidie valla whkk 
are bearers to the summery nn sock ciirtouche* nra »mm in dieen 
churchen, and Homv uf them are cjirved in oinamental llgures.' 
He ntludcd, no duubt, here to the «toiie cirbeU upon which «« 
•ometimea ««c the endj* of principal timbers resting; an excellent 
old pneticv wbicJi we in our own days follow, nlthougli in a much 
lew tiii;tare«pie wuv, by imerting tho etidx of our tlmWra ints 
cnat-Iroii nbocs profeeiing fnmi llie face of the wall. TheuliU- 
tarian tendenciefi of modern practice have been very Kubranave wl 
the old piiaoreaiiutt wnyu of our ancoalur*, whether ou costtnme, 
furniture, or arctiiterttire. An upltolvtorer now ascertains with 

Ereciflon the vize of the pieep of oak that will jutit carry his table; 
e Hpeks till he lind? the eufe minimum Kcantliirg, mid tliia sucews- 
fiil diteover}* i* tho triumph of lii» iirt, Whil*t our forefather! 
vcotild take a lo;^ of onk, uii regard I em of thi* ptditioo* economical 
search after the yrealest possible Nlrength willi the leiul |MMMblt 
Ktuff, and wonhl carve it into one of thiwe iKtndcniit* and fautailic 
legK which eliarni u> by their quaintne**, although they defy our 
etk>rts to lift them. 

In further illoKtration compare the hnnd, deep, capacinoa in- 
placen, whprehy oiir forefatherB would wmcio themselves, with the 
scicDtilicnlly-caastructed. «nug, rumfoidiKed ttove, with l>eveUed 
cheekK, no Ixibt, contracted openiogii, all coiitrivancea admir^ly 
adapted Co ineitt our miideni rcipitreiiieiits of convenieocft anil 
economy; hut how destructive to the poetry of our grandurn* 
ruder arrangements!— men of a rough, bold ntnmp, who, provided 
they secured to themnelves a warm chimney corner, Hppeured la 
regard wilb great indiOVrenre the iminur evil* of smoke and Macki. 
Then follow many other detnilH nf thi' manner the carpenter U 
to Jay his timber, niiri llie nnthor add* thnt the clerk of tne works 
muict he verv ciirefiil nut to culfer the carpenters to lay any timber* 
under the chimney*, "wherehv many housei- have been wt on fir^ 
and burnt to the gruiind." \fv hnve then a variety of *eantlingi 
for the tlmher>i of (loon: (ind roiif^, which scantlings he giv«a as it 
for substantial ctmcturoft, but which are "not usual in Iinie<nn4- 
hair hird-cAge-likobuildingH"— n remark that leads iia to tho eim- 
cliiaion thnt the flimsy structure of modern ipccidatori was not 
tthcdly uiiUnowii to our aniietitoni, Tho care of the clerk of the 
work* must al*o be on '^materials of weieht, nv muder, whvrvwith 
au unconscionable plutnmercan ingnwwhiti bill." In this rwnect 
wo Boe that 9iK) yeiim' exporietiwi has not advanced us — we have 
still "tineontcioniibte plmnmors." ''The clerk is to ««• sMid«r 
weighed nnd well managed, nnd in the atlexting of bills hare a 
fare not to pat* hi* eyes s/ijAl/^ over thein, lest when a pi u miner 
seta poiiiiils of cundliw oKed about hi!>: uiuder, that trick pruve as 
itii'iipportaUle aa that of oiu* who, having played away m round 
sum of his master's stock in a joiirni«y to tlie £a*t Indies, set down 
id his hill to have oaid a buitdred pound for □mstard." ^Ile nwt 
likewiae have ii clciir insigbt on the glass paines of the gUiier; 
suffer no green priLaes of glass to l>e mixed with the white. He 
must with his «yes follow the measurer of tlie work, hi* rod or 
pole; w> the line wlu>rewith the )oiner'i work is measured, that il 
he not let slide throui^^li the measurer's finger*, since the joiov'* 
work hath many poings in pind out, and a le^ier-^de-mayn^ may be 
prejudicial to tho payiua<ter's [lurse. It were likewise better to 
agree with painters to have their work riited on ninning meBMte 
and on the straight, as the cnn>cnter's work, who, f being of an 
honest JosepH's pri^feMinn), are as deserving to be well payil as ths 
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fMlntnv, •who do but nni Xht awMt of wall nuts (to wit, oyle), 
Uw carpvntcTs tliat of iheJr brown." 

"As fvr corvringa of baildlniTK. If4id ia best far churdiee, for 
who would ivMk«nilut Gi^tliaand Vuidals? Blue aUtca ore aiont 
roin«I]r for k noblontau'ii paUc^' " a roof c«v«red witli thein ii of an 
t^aul nilor, when yi re4 tiled roofs the leiut breaking of them 
Dukcs mat ^Ugefeble work for the tiirr, who ohtn irtntivc* ton 
tilM to wy two oewonM in their pl«c«, ami rcndcra tlieaobleiniin'* 
roof like » \M)ggw^9 eo«l.~ 

Our autbor then piocecda to como rvmnrkt on the making uf 

bhek«, And r«ootnii>eada the clerk of worka tu look weU to the 

workin* of the «Uy, which, if nut wrll "Tuujrhl, wtU ue*cr maku 

jM>d hncki. He *nv*, tbtt it i* imtal tri pay it. per thmionnd fur 

. aiakinfCUMlburnioKbrickk, the cUy-di^Kici^ therein comprehended. 

■AmImb (|M* intn «r>nie detaiU a* tv the r«1»tive ei}ien!H( of mak- 

^^^■Wicka, Bad ixmhoning them nnile; whereby it aj^ipean that 
^Bf S». Hd. b uved in S0,00 brick*, by making them. fic wye, 
tkat of «lam-bumt brick*, MO out of 90,ono we unfit for work. 

Various other di tails arc etilered intn respecting tbenaldag and 
lue of bricka. Men di|^ rlny. he any*, fur liri. the thousuMl; Uoio 
ii bamt at if. put load, aad coat iot. a li<ad. Tnucfclng the uw of 
dalk in bailding walli, he Mya, thnt '''lliiue that mend tlie makliiit 
aae af eJislk in their wijis must be coiilt'iiIo<) (if the p-ound batn 
lyrin^) uith the green mold whidi briiiak.i ttini' the whitened 
walls within doors. Walla about a parke or euurt nmy be fitM 
wttli cbalk. which may lie digp^d for \>^. per lend, and brouKht for 
it, 6if. Uie lo*d." ''((Ooil country brirkliiyem ilu wurk at 27 «. the 
nnl, the bricks not beini; rubbed. (iiHtd LonduQ brititUyers will 
wark the rod for 40*. with rubbed bricks; the insido for iiit., 

^■^^Wa conpTized," 

^^^BcD follow ttome remarks about limn burning, dtarribing tlie 
^mOc of burning it "in China and other part* of the Indies," 
wbollr with w<mk1 iutd not in kilns. 

Oiir authiT now prwceed> to n new division of liis work, which 
ie beads, "As forCliuiceuf .Muster Wurkmeii." "Kini; Henr^- the 
Eighth," he Mj-a, "showed a good precedent when the iKrjc«4kt 
plummer, calling his workmea to caste, in h'ln presence, a lenden 
n«da] which wm given him:" tJie king told hini, "he would have 
a* walking master- workiiicn.'' Those, therefore, which are 6t to 
be etnploj^ are working miisters&ad not those who walk from 
one bailding to aoolher; "nor will iiny mii»ter'W(irkninii deny to 
have had a* much more done and well, by bcflirriiii; theii hand* 
and touU in their wnrkmcn'n preitence tbun alherwi^e.' I cnnnot 
refrain here from calling your attention to the nirigulw social 
change that ha» tftken pluce •ince King Henry infiidetl hi» repri- 
naniT on the vaJIiing instead of tlie vvrkins master. Fertile n» he 
is Mid to have been in uitthn, i^crlainlv no urwil intt\i woiiM huve 
niliced to exprus the royn] iudignktion had hf lived in tliCM 
ItnMM, to have seen the master- wurkuien not w»lk, hut ilntt up to 
bis work« in as fair an cquipag* as that of any of hi* m<ii.t favoured 
vHirtiers. 

H> hav» next a divi«ion of the wi>rk entitled "As for the 
tuilder and IVoprietor." lie adiiHen the builder (by which term 
h> always means the eniplAyer) to buy his own materiaJn, nnd to 
b»e in re«erve such a ntuck of^hiii awn a« he can well rfpare, and 
alo, hs addii, '*against the mistake* of workmen, a alork of |i». 
tieice;" nor U> bngin building wnlls before .March, nor after the 
BuUe of S^tenber. 

Ihe iMxt twenty-eight pageii eontaln a \itt!ety of miacellaneoua 
aii4not very well ancorted notes respecting tlie prJcoa of mnterials 
•ad w orkiBanship. 

Ttucfaing the paving of eourti^ to prevent the overgrowing of 
piM aod die chsrae of too often weeding;, he say«, "It would nut 
M «iM to lay chalk or lime under the paiing, and to dd the Hame 
In mdens under gravel walks' — n piece of advice whldi ia well 
worts of notice. 

^Vih rVHwct to rtreet paring with ocbble itonc, he titliuk'K to a 
Mimii.Le Cavr having recently intnuluced great imiirovmn'ntt in 
paviogworks done undi^r tliC commiMionew. Thi* r'rench under- 
faker ajicnn to have ff^rmed a company for carrving out n new 
iatentid in JMving, "wheTeby they are not only a^le to make a 
OUMt suhtantial gtmil pavrnK'nl, but are likewiu' c^jialile by tlist 
■ainr nei inveuliun to maintiiin it duruble for twenty-one years." 
t)ur autltr (who, at muni have been ub'ierveO, in remarkflule for 
.jk« wantif (inler and method in his remsirlm). bringK hit. book to 
acJoaewili some, what he ciillii nMyjuury nulet.. "tVliat rontri- 
bntea nwit to the fatal end cf many a gotMl niother'ti tton i> ill- 
buiUliiig: ^per-like walls: robweb-like windows: door* nsda faat 
aa vlth iMCttiroail. puqiooely made to tempt men who, thrtMigh 
curcme wiit, are brcinne weary of a lanKuiKhiiig life, and tw 
wuoa* fatal nd ili-builderk are iu a manoec utxenvix:' ile aaya 



that the aearcity of thieves raunted ■>t br the HoUandera, Gumaji 
and other northern nationa, is to be attributed to the defence they 
are wont to make a^^nt thieves : he then d«w:ril>«« verr particu- 
larly the llollaaders' mode of making outaido window-shutter* so 
secure by fitting them rery closely to (be reveal^ "id by a careful 
arrangement ofthe bolls and hinge*, — precaution* which, however 
ner«8Ury, certainly do not lead ti* to entertain any exiUt«d idea of 
Dutfih honesty in the neventeenth century. 

Tho entmncu to a hall, he says, is not so proper in the middle M* 
at the end, or at all evontii, *H as much m ptMoibte near the end. 
Htf ur^-ti. Ihst the principal floor of n building should not he level 
with the gmund; he then inlrudtice< "hiii rtorr of one in iiuthority, 
who. paiiiiig by a Hiwn wherein the people generally did not outlive 
their thirtieth year, CJiuw-d all the backs of Iheir houses to be 
matle the front; and the windows which were forward to he madx 
up, to tnn them from thnt infectioui^ aire that did nhorttn their 
liies, which had itii effei-t nrcordingly, and it is therefore 1 do bi> 
much iniiiflt on the point of pLicing a building where g<Mid aire iu, 
and thai iiciUier chimnies nor duunt may be so i>lae«Ml as to «erve 
fw Che Attraction of infi»ctiaua aire which kllU mure than the 
sword, or (he sea vvertumea ship*. A truth, which, although 
uttBTvd in 1II5S, we aeem now, in 1^10, only Ju>it beginoing ta per- 
alv9 th« imporUnce of. The book cIimcs with coma unilCory 
remarks of »« greet importance as to the clioice of clerks of 
works and surveyors, fmm which I need onlytjuutu the riillowing 
portion:^ 

" Let all owners [of houoes, ha meaiia] he prepared to njrnit, 
whether they build or nnf, for it is tike tlie fate of many who 
marry, or marry not. Let hiith th^ one and the other lay, an in a 
icale, their wveral charifes, vexntiont, care*, labours, and plea- 
sures;, they will find this to be true — vii,, If they build ihey must 
he at gre.tt present diEtitirtMimpnts, veit with as many uveriughte. 
and tube over-rencti'd in hiirirninu i-onccrnjng their materials. If 
they build tint, they are tubjecl U> the iucunvenience of houoes 
built acixirding to the fancies of [other] ownera; and when they 
shall cast up the kutnms of motiev •^pent in the rent, beeidim many 
chargeable alterations, tliey shalf finde that thny might have bulU 
a lietter and iiiura fit habiiatiun for tlu-m ami (heir poituhly." 



LAMBERTS IIYURANT. 




This hydrant, on account of it* itimnlicity and economy. Is the 
best that we have seen ; it hu bc'eii ailopted by Mr. Laxton at the 
Falmouth Wnterworfc*. under a prexnure of ITO feel, with nucces*. 
It \* formed in three iwrf > : A, elliow-tiipn In be attached lo the 
main; D, one of LamVrt's ?.inrh diaphragm cocks, made of cast- 
iron, with a screw -ncizilc to receive the «wivel of the hose; and 
(', M cxxt-iron box, witli cover. I'he top is tVced flnsb with the 
jMivement. The coat of the hydrant i\ for a S-inc^ cock, a*.; 
box and c»ver, 6(; fliuige,cllMw, and bolt, 3r. M.: making in the 
whole R Ile. fi<£ 
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INSTITUTION OF CIVIL ENGINEERS. 

Marx* 27 and JprB 3.— Wiu-iam Cubitt. Siq.. VJ„ ia Ibe Cb4ir. 

Tha ptpar nti mt a " Dnerifliam if titt Onymtt ^trmtJ on /i4t &11/A 
JtotJt. the tUt <tf (kt ntw ioeti tl Amdtrimti:' bj Uf. W. Bkowmi, 

jLuoc iiut. as. 

TbvK pojnM ItiTC Iwen erected for tbi; purpcwe of leUining the dr- 
pMitcd BiieriaU civi'Sicd from tbc nco dock*, aod of ■rmting \hu ■km! 
•pd tbiBgk *l»cli iihIuiuMt travel *<>utli«*iil, in ord<r t» (oroi > b*rtier 
t»eM>h, tbai ibould fiT'ctitallj nclada th* tcft (ram bryaad ft ^nn tJof. 
Tbe tbme firti. wIidm lenjiihi twImI from 326 (eti ui US fni. acre er««tad 
■I ■ bei|bt above ordinur liigb-vaier a»rk of Z ft. 6 in. awl lOIceiaiibe 
Maiivd ind inner cnd> m|Kclivc1j. The uutrior wu eainpcMMl of aihilar 
«o(k : (be iDi«rtor pinlj of tlic ttcaiitcd magtinlan lirauuinc, end paril* 
a( lutibk Ml In niuriat ; tbe b*ll«r at ihe north lidea «u two and a half 
iochet lu a fcwt, ihal of tha kidiIi lides onclocne, andthc crttt «i* fumed 
loto ail arcb, with & radtui of Jfl. 6 in. The four olhci ||rojnn were con- 
Uj<i<t») of I diiTemil lotat, in fonLe<^t)en?e cf itiate Hot cieflid nnl retain- 
ing ihp drpn^itcd extcvaiinni, ind urumaUling other Riaianali at wa* dfl- 
airibtc, and Irom thair having tMfo injured by ibe ki dnrlnf a (leavj itann 
wblcb occoired at tbe unje ol iha equtnoctial [idea duiing tha apring of 
184B, wlitn a breach was niade iu the llnl and third gioyiica. and at Ibe 
aania lime tone of Ihe itone* in Ihe tecnnd (roTDC vrre lonacncd; ihcM 
electa were produced at about the »is« polut In each, naniclir, the tii(er*ec- 
IWO tfl the indiiiaUan of Ibe giojne with ibt line of orJinao' liijlb'walar 
matk i I'ld i( waa (iiunil, fr'iin obwtTalion, that the nioiacatuni «f Ihe 
warvi wti grtalMt at itiont ihe ttni« of hiRh walcf. The aidea of Ihoe 
gtMynn were tPini^i^clutdal. each being gentnUvl b^ a ctreie of 12 ft, 9 in. in 
dianieler, and oniiing at tbc apn ; the aiaward and inner «ndt ue retpec. 
tiitl; 7 Tcet and 10 feci ahois ordinary high-waier mark, and their leugthi 
tai-icd fram hlOfeci taaiVIeel. Tberuundationi of tbeMgrajroeaconaiated 
of a cdurM of fnaiuaa, laid al an average depth of 2 feet bckio ibc lut. 
face i the aidei were alao of councd freeilone, tct htadcr'and-ttritenct al- 
Mrnalrly. and Ihe heaiting of larjie aijed rulihlc. eloattj patkod, Ibe vtcaii- 
ciei hccw«en it and the aihUr wnrk hriiig fillr<l miih atuall ilunritMtin 
Koiuait oemcol, an aa to nniure a tolld bed ; at a depth of 6 feet below tbe 
crckt of Ibe groyne, and retting upon iba lubble hearting, eDiirtedaihlarwat 
blrodund, ud carried at near to the crctt aa poa(lht», the lacanc; being 
tilled with (mall rubble and Roman cement. The couilrucdon of Iheae 
gIVfuea comnenctd al the aeawaid pnlrt, and the; were pti«ed at diatant'ca 
of (ran '.i^'i to 'ISO feet ijiail ; tbc t\vaotilj tit matetial eiravaled and ile. 
poiited beLtiBiu thcni wet tlaud lo aiiiDuiit already to (}D,000 cubic jaida{ 
tt contiiled )urtl; of bard blue ela* and partly of cnarly rock or t»fl maK- 
netliQ limcalone, and the barrier beach formed by thetu hkii roroplDlely 
wiihitoud all the galea which oecutrtd during Cbewintenof IK47-8, aad 
1848-9. 

During the dijruiaion. Mr. BlnrTty «iplaln«d tee; clearly hi* riewe in Ihe 
deaign for the dorka. and (or Ihe direetian o( Ihe groynei, and the varloua 
work* in Ihn hiitoui for irtMling the wktm in Iheir prDgreat iip Ihe rieer. 
The iiiTetligiliuD uf tbii tubjecl eliciled lome very inlcretting reuiarki at 10 
the action of wa*ea itriklnic walla and ^ro^net at laiiuui anglei, when 
Inatcad of being rcDeeted Ihcy were In part reiainecl anil K«)'l<^d alonti the 
face. Thii wm » peculiarity which, it waa, iUtcd, ibould be Uhca idTBD- 
tage of in hydraulic waik*. 

April 17.— RoBEBT Srspfliifaov, Saq., M.P., T.P.. in the Chair. 

Tbe paper re«-t wai " On «n ap/iiitation ^f cerfafia Uq*id Hfdncartoru 
la Arlijleial Iltnminalian," Uy Mr. C. II. hUMKriBt.a>, B.A. 

The paper Grrt aoiiced, (bat liquid hy^lrocarbona bad been comparalitely 
Ltlle OMd for the praduclion of aj^llHoal lifjhli and Ihat ia tbe inataiice* in 
wbieb Ihey had been applied, their liquidity, and not Iheir evaporabihty, had 
been turned to account In Ihe tiae of the conmon rolatlle oila, the exc«aa 
of cirhon In their coiupoaiiiaa waa the great diflienlty ; bol nbea that wia 
larmounied, thai exceaa became an actiial henellt. 

There were two Dielhodi of rtndrring thji carbon efflcieni ai "light 
fuel," when idvarttage wai Uken of tbe ToUtltlty of the lubiitaneei: one 
wi* to caoac the TBpouT, ai it etrapeit frooi a jet. to mil rapidly with the 
air. The other, to mix the lapour. befurc conibuttian. with nihrr ga>eoua 
uatleraciiDUinint Icaa carhon. Tbe adoplinn gf the lint of Iheae wa* in- 
■Unced id llultiuay'a recently patented Naphtha Laiiijt. The aeoond, con- 
allied of Ihe n«w arrangeineiit dccribed in Ibe paper, 

Thia principle waa earned into practice in two iraya. Tlie tint (which waa 

llluttralcd bj a lamp Iben baroing on the table) waa efTecied by mlJing the 
Ltdiocarbnni with aome other infltoiinable tpirit containing very htllc car- 
bon. The Riiiturr wai deacrlheit at being made in <«r1aiD dr&nile propor- 
tloM, which enliDrod a perfectly white light, and fiom »hidi atiy deiialion 
wo-uld reaull in a flame of inferior ijualily, — pale, if the hydrocarbon were 
ileficiFiit,— imuky, if ibe miilure were poor tn apinl. Tbe iDgreitieali moat 
aroeHible in thia cnuniry were ttatcd lo be, wood, ipiril, and a ViOlatila oil 
from coal naphiba, In the proportioni of twu-thtrda of tbe former lo an»- 
Ihiid of the latter, AlcuM and oil of turpentine had hern almihtly uied 
00 Ibe coniieetil, tbuDjfb the (oiacc wai hw dcoi for uc ia Euglaad. 



The other ailaptalion of the aaiae principle, and that which (t tna tha 
HtM ohjoct of the paper to deacnbe, waa the dllBtloD of the hjdrwartiM 
vapouri with periuiticot gaaea of Inferior, or eren of do II luminal i Tig powerh 

That appitraiinn might he called the oapiballiailon af gaa, or tte gailt^ 
lion of oaphtba, according aa Ita mala objtct wia to enhance the terriaael 
Ibe gaa, or to utUiaa the Ti<]uid : tbe laiur waa the object of tbo new pr^ 
poaal detcribed in ibe peper. Tbe forniee bad been already aocoapUaliod by 
prcoriling inreatort. 

The Bnt ineention wai that of Mr. Denoraa in 1830, wtia pnfOMd ta 
wafer IHamlnating power on gatei that wara IntlaiBBible, but iMt loniai- 
fervn, by charging ihent with the Tipaur of byd roearbena ; bti! frov tb« 
want of a lullSclently vuluile fluid, be was cocnpelled lo have a m««aU 
cln*c t-o erery huroer. The oeit applicatloa waa that of Mr, Lowe.vhD La* 
creaaed the lighi obtained from coal gia by potaing It orer aurfacea of iiaph* 
iha. Mr, Beale'a air ligbt waa then netlcod ; It* object w«« to aie hy^o- 
cofboni for ilium iaalion, hv pauinga current of air through *e*Kla eontala- 
iiig thoae tiquidi. There eiiiled, hawerer, the aane aheUcIea lo Ibia pin 
aa tn that of &lr. Danovin, tIi.. the heat required to eeaporata tha oaly 
liquid hyitroctihcin* then aceeuilile. 

Tha paper repreientcil that at lengtli the ditDculty had ht«n tal«cd, by lit 
dbcoierj' uf a liquid bydrocarbDn, ae toUlile u apirila of wine, bat catOto- 
ing tuffideni carlion far the moat peife ri light, and ohiainablc la aoy qno> 
Uiy. Tbit bydrttctrbon wu procured from coal Ur, and waa coUod " Sc*> 
tolc," tia ToUliliiy wu lucb at to enable It to napbtbaliae alDam^HiiB aii 
U tfTeelDally a* ordinary naphtha did eoal gat. 

The ayaiem propotett by the auLhot (which wu illiuiraud In tbc rooa by 
a wotking apparatua) conaitted in oonduetiiig a (Iream of almott aoy |Mt«f 
c^eo of atroutpherlc air, through a reterroir charged with Beuole oroetta 
other equally «alaltle hydrocarbon ; the gat or air lA naphtbalited b«ief Ibn 
eondiicud like common coal gaa through plpea to ibe botneit. It ma 
atiled, that ihe lyatern wai applloable on any teale, rnni Uw dimeaiiaM of 
town goi-wcitki to tlie compsn of a table-lamp. In the apparatua nbltatttd, 
a imall gaahnlder, filled hy a pair uf bclbwa, tupplled commoni air Ihraofli 
pipci, Tbc gaaea formed by paiaing •team oier ted-hot cuke wo-jld atuwer 
well for thia piirpote, and it would dapeod on local ciminMlancei wbctkrr 
thit mode of generating the currrnl would be preferabLo l« tbo cxpeodiiwt 
of the meebanieal force netfattry for driving ecmotpbeKc ajr throagh tbt 
pipet. I'nre oxygen charged with Ihe vapour woold explode on ignilien; 
It wu ttiarefore auggeiled that thli might proee a tueful tonrw of mt^t 
force. Ii teat, however, itated to ba dlfltoult to form an eiplotire aiixtara 
of the rapour with common air. Uy decompoaing water wiih (he votlaic 
battery, oaplilliallsing the hydrogen with BentoEcand bumiag it with tbc 
aid of the equiralentJy- 11 berated oiygen, a ainipic li^bi of iBieoae para 
Qiijlit be ohiaiotd. Tbc iTticm wti thowii tu be a great aimpliftealioB af 
tbe grdintry tyttem of gat tiglilinc, m nu retorla, rcfrigcialora. fmitn, er 
meters were required, and the pro<lucti of combvation were aa pure at tltoM 
from Ihe Qntat wai. It wai eipecied that tbe cleganee of the niaterial an^ 
the ilmpliciiy of (lie apparatui would induce iti introduction into ~ - "" 
ind Bpattmcnta where coal gaa wu noi now conaidered aduiJtiiblc. 

The apparalui and condiliona neeeaaary tor Ihe tueoeu of Ihe aae 
vera. ■ flow of cheap gna, or of air, driven tbiough pipe* by any ka 
■DOtlee power, and a teiervoli of ibe voUiile ijiirit Ibr«ugh which tlw 1 
pipe luuil paai hi aome comenlent port of ita nounn; the** pipaaud 
tain being ptnlcctctl frnm tbe cold. It wai ilaicd. that though the I 
did not require to be healed aboTc tbeaTerage temperature of the air. it wil 
llalile (o become cooled by iit own evaporation, ao at la require an anltctl 
aiipply of warnnlb. Thit waa readily effected by cauitng a imaJI j« ^ 
Dime of Ihe gaa itaelf to pity upon the reterroir, and by a tiiuple co«i*<- 
anoe, called a ■* Thennoatat," by which the flaine wat abiii off when aeofc 
tary. the lem^ralunt could he mad-e i; If -regulating, to ii nreer to riae attm 
01 fall below a proper drgrrr. The cooling due tu the CTtporatiea, woidi 
of courte, be iniertely propoftlonaie to the quantity of liquid ia tba r>H> 
totr. If atoioapbctic air wai uaed ai tbe ■chicle for ibc vapour, tbet*" 
bolet in the burner, (rorn which it neaped for comhuttloa, oiutt bs ol^Wj 
larger Iban Ihoae for coal gaa. S'ime butneii, coutrived for ilia parpm of 
accurately adjuatiog Ihe aiXR of the ociAce to the quantity u( lumUifroM 
matter eacapmg, were nhihited aod deierlbed| they were made i« lU- ^ 
moving a part of lh« burner, any required qutlily of flame, from li^hlra 
blue 10 iiuoLj. could be ubtained, tbete being a nicdium point at whk't li^t 
moat perfect btillmney wai arrived tl. The buiueia would amwer '^ully 
n-cll for cdbI gu. thnugh tbat materia! could nut, eieti by Ibetu, t> made 
lo eiolre to white antt pure a light it 1 hit fram Beiitnic lapuur. 

In coDCluilon, aome daia were given on which a calcntiitoo of -riee wit 
founded. It wai atalcd, Ibat i gallon of llrnxote, of ihe drgreajf poruy 
requitite for the porpDie, would c«it about twn lULlingt and aixxocc; lo 
Ibii, tbe cxpcaio of the air current and the iutereat of the orig^aal ouiUj 
on appaiatua waa to be added, Tlti* tbe atitbur preiumed iival "01 ric 
Ihe c««t to mora than four ahllllnga for tbe eaniumption of Ibe B'na\t. li 
waa Mated , (bat one ounce of that liquid would give a light eqol to four 
wax candlei, of fuur to Lhe pound, far one hour ; or one gsllc for ahtqi 
one hundred and tweuiy hauii. It waa inferred, Ihat a giUon f thit biU' 
rial waa eqairaknl to about one thouiand cubic feel of coal gai 

fintlly, for companion iriih coal gaa at a dlitanee from thmioaa. It wu 
Itatfd. that while to produce one ihoutand cubic feel of ^ at leaat Imt 
hundred pouodi uf coal uiiat be traiiipoiied, one gallon of Uiuule did net 
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wtif li mere iImd w*eii poundi ; IhU, In Mni«g«, nonld |ti*« Beatttte an id- 
M«Uf« »{ MMtf-«tgbt to m« trtr cmi! u ■ tourw sf light. 

la tka 4hnHlM wUab niiK'l, hl^h «noninl<imi wrrf poiiMJ upon llif> 
tolwM ni fSdmC Moar «skitiited h; Mr. Miiiilirld la lli« lD«Mti|^tbn of 
tbb iBpofUBI Miti>(rt, which praniiird to lead to i»<ial renMtktlik raiUia. 
m W nWiilM ol (U Usbtiag to pMitio«i«lieic it had not bcloro beca cuo- 
■Ucrad qpUnUs. 

.^pril 24.— William Cvanr, Em|., V.P., in the Chair. 

Tb* MP" ratd *>■ " 0'* tin CvititrtKiUn nf Luenmolkt AijiinM, npt- 

Bj Ur. T. R. CKAMrrow, Anne. InM. C.B. 

It BM MKtuded, Ibal the durahilitj of lh« •Mhingt pirtt of lh« eDfcinc, 
Ik* •UbiUt)' of Iha p«finaiirnt itiij, t»d ibe (ri'oilAnt from ctcillalinn in 
MMaiul tar tki MBfcrt »f ira*«lling. all dFpf nrivd upon th«i tlfulintM of 
litt Mghtl «bn M high tpcnda. Tijit coRnnlerilion led lb« author to 
tnnoJace tetml modllkaUoi]* of the atimuj cuaiLructitia of lucomotifc*; 
tbm dnriBf-wlml* were reiaoicf) front the ccntig of ifae ea[ina to behind 
Ibt drs-box. placing all Ifac KtiRht oa and brtwesn Ilit aUtmt polnt« of 
■nppert. Tit ccoire of giavitf «t* id rtdaotd. that oa tba utto^-gwfe 
r*U"tr*i th< uig)« of >t«tiili(T njvalled ibat of tbe broad-figgo (Dgine*. 
Ail the MOtilig putt of lh« mchiaerj *er» iFiuoiFd from beneath the 
tailar aad pkerd on the mo lidc*. mtbin the ruy in«iirciinn of the work- 
at*, and eiuhlioi the rvpaira to h* rfTemrd "ith r»a arid itupatch. Ttina 
dlafoiiti'931 tad tli» efhrt of voaliling a largtr tmuuiit o( lieaiijig lurfiH to 
l« pitn in the boiler, vilhin a cciiain length of engine, Itinn erea in tbe 
larger cUm of euginei of mnth Hetrlet weigbl; tbui.in fact, simnluocouilf 
•Dnccntraiidf iho po^ctaod reducing the weight. 

L'^n lhi» ptiDCiple, loniD engine* of a inialltf dMa had brcn cOBltraclod, 
cooiaining lh« natrr and coIm tank williia lb* tacoa frama aad on Ibe tMM 
«bMta at tbt boiler \ tkli amnfen>4Bt b«nine practicable in eonie^ueaee uf 
■to Kaovil of Ibe niehinei; ffum tieii»[h (u the Iwu liilea. leaving a eon- 
•tnieat apaev for tbe tank, and the uliol* wrigbt naa plar^ niililn tbe 
ntrene «be<li, reducing, at the Mmc time, tiLC Mnlrc of gtavltjr of tbe 
nwB I for it wai argued, that ibc t«o fointa of importance weie lo place 
thawaight OB and bMPtco tbt eaticme *<beeli, and to bring the Uiae of 
traction idfntinl with th' ecnlie of grariij of tbe raoring naae. 

Thva poaltieai wer« IKuKrattd bf t let of diagram*, tbawinf th* Tarioo* 
nuUsettsM of eoguiei ifc^l had bee.n in<tufed bj the TequimDmtt of 
nOwBfi, and Iht ihnBanili. wheihrr for eronomy of fuel, or incmie of 
ipecd; iMd dsBoaUntlng that the claat of engtnea liaiiug ibe cltiiiiig. 
vheela imdti the centre of giaTti<r of ibe boiler, wa* Ihti wtiich naalliieil 
»o«t ai high rpeed ; but that the claai potacuiog the greatcil amount uf 
ateadioeM, waa that in which the dn?iag-T<bceli, aail tbo weight which muil 
BflewspABf then, werw ffitiovvd to llis biodrr etlrtmlly of the engioe. 

n» pajwr ga*e tbe detalli of the *Bhou» cbaagea, and the argumenU for 
nd ifriHt eaeb dau of canttnictiAD, and the author requeiled, that if bit 
NMOalBga «ee« pratnl lo be [alUdiui. lome nilci aboulil be laid down 
It* gaiding tbe grocttl practice of cDgmten in Ibe coattruciloa of tecooio- 
tina. 

!• Ibc dbeaaaion which entued, the argotoenb chiefly went to abow, that 
it wa« th* leaglh of (be bate, or tbe area of tbe tpa« cofered by the 
wlMalt, ratlin than tbeir ptxition. and that of the weight qpoa tbem, that 
MMSd tleadtnMk. On the other hand, it waa eftnt«nded, that aitlmu^h 
•MMoMl »eadin«u hid breii oMiintd in the olil engmel by thtit exiendl.ng 
tt* lenftb «( the bue, y«i (bit if. ai bad be«n ihuwn to be pnciieiblr. a 
frvMr iegrte of uradlnni could Im otiliined from an trijiint of leu Irnglh 
Drtwecn the Airemitica. when the driiing-wberli wrrA rrmorsd from tbe 
MUnM the alreoityi itwai manlfutly aduntagroui lo adopt luch a form 
¥ Wi t rt t ioa. Tbii waa practically laiiaimd hj a iiuall eogitie, of lew 
•U tint f«M bttwatn tbt centre of the wbeeli, runniog with perfect 
HiifaMH U high ipoedi whereai, with the old claai of engine*, it had 
atvija batB tonridered oeceaaaij for lafelj lo fciee at leMt eigbtaen feet 
bctwecB Umm ectitrca. 



SOCIETY OF ARTS, LONDOV. 
.<Mrif 11.— B. RoTCH, Baq.. V.P.. in Ibe Chair, 

"Om Ik* Oralit Cmo/a." By Baron Da SvabcS. Specimena were «• 
lObML 

The Oulii Crenau baa been known lo llir tcirntinc agricDlinritti nf 
toTBpa lor aiime jean ■ it ii i lubrrcle the rvltoie of which, liowfTer, upon 
a large mle bai been hitle praciiud. Tbit lubrrrle it itaicd by Uaron de 
taaiW (who haa cultiiaicd about two acrca and a half of it upon bia own 
tttaie la 1^ auulh of France) to poaaeu a larger degree of nuirltaent than 
•MM of lb* farinateout pUata which form ibcbaiiaef haisaB food in our 
rtw*l(. Tlie total weight of tbe crop produotd upon tba aba*e land by 
the fiaroe waa lea lan>, frnm which thre* inni of Sour wai obtained. f>om 
tit Meva of the plant, nhirli riit be cut twice i-year, and ein be eaten ai a 
Nlad or laisach, 90 gatlont of a Btmng at-id waa ubiiined, which, nlien 
Uird Nilfa three timei lit bulk of i>t<er, wai well ailiptrd for drink. Tbe 
add. If femealcd and brought \a in equal degree of aciillly with Tbrgar, ii 
Nprrtor to tbe latter when uicd forcuilug or proacrvbg meat, ta it doe> not 
tadti it hanit or commnDiciic t« il a bad Havonr, The Huui ebtuned fiant 



tbe Oxalia Creaata it laiiartor to that oUaiaad from the potato, nalie,ur 
buckwheat, ai it maket aB eiorlUnt light bread whan mixed ta the pro- 
fmrlioQ of one-funrth Mrn floar: thia la not the caie with potato, iniiir, 
or buidiwheat flour. Tbe Baron coDcluded hia paprr by rtpmuug hta wtU 
UagBcu to make any fuiibrr comrDUnicatiaB W ihe Sodelj on the lubjen, aa 
he wonld coDitdtt li a great happiocu to be enabled, wlib tbeir aid, to in* 
trodun ioio England the culture of a tubercle whicli aeev* deatioed to be- 
cone a rtaource of food for tbe lower dataei, more predont perhapa than 
eveit the potato. 

In reply tn a aariea of quettiona, tbe Baran ilaied that tho Oialii Crtaaia 
eanie oiigmatiy from Souih America ; ibat tl li hardy, and uailTMlfd by the 
cbauge of tMnperiiurc ; and gnxwi mdUy in any aoi), it b^ng diOcuU wtien 
oooe introduced lr> eradicate It. 

"On th* impttieite* Iff Iht JiMUtl tU/att nf T«ieia u a ilamir*, and fAe 
attthod ^ rti^trittff it aaoiidfrfe fo JjrieuUurel pHrfOU*," By Dr. ATUa. 

The author cuninrnMd Lia paper by calling atteotioB lo tbe neceaaily of 
preitning the animal refuie of lowna, and (be laipflrtance which la attachoi 
to it in China aed Flanden, in miny (lepirttDeati of Fraoee, Tuacany , &e. ; 
aiirl alio to tbe varioui fomia in wbicb it i* applied to the earih. Having 
alluded (o tlie Importance of thii iiibjcct in conneetion wilb (be iioprote- 
inen( of the sauiiai.v MiiditioD of (onni, and ihc itijuiiuui tlTecta upon ihe 
inhibitaata of tiondun in particular, by allowing (be putrid itiatler lo be c«r> 
ricd Into tbe Thaujci, tbert lo W lowed upuo (be wavci, and left cipofcd 
upOD the tliorei at each retrocetiion of tbe tide, — be proceeded (•> eoniider 
the eontenla of ibe ceupooU of Loudon alone, which be haa oaleulalcd e*a 
not yield l«ai than 4G,iOO («ni of perfeiily drr toatltr laouall}' — a qiiantiiy, 
according (n ibe lualiaii of Lieblg, luOlclent lo fertiliae at lent l.OOO.OUU 
acrr* of land, am! Ibe niuuclary iplue uf nhit'b cinnul be ilated at leat Ibin 
MVJHiOS. lUimg nut alluded to tbe plans wLich hive hitheilo been prn- 
poted foi dryitig and rendering ibii great outa of itattcr portable and a>aii> 
able for agricultural purpotei. Dr. ,^yr«t preceded to deacrit/e a plan which 
he haa recently paltnted for rlTeeliiig lO deiirable an object. Ilia proceaa, ht 
atated, etientially depeitdi on tbe fan (bat all (he gaieoo* and volatile pro- 
dueu of puirefaedon are eonhutlible, and ate reiolttd into Iha ordinate 
prodarta at comhuation when carried over any incandearrnt inrface. or oier 
uc through butniug fuel when, mixed with alnioai^herla air. Thui aninonia 
i* reuiheil into nitrogen and water ; aulpburetted bydnigcn into aulphuruu* 
acid and water ; carburelted hydrogen into csrboBio add and water ; and 
pboaplio retted b^drogcD. into pbttipboric acid and water. The mlalilc orga- 
■ ic mailer* atiociattd uilb Ibe gaae* are completely detlrayed; carbuiiic 
add alone paaio* through tbt fire uachangcd. All Iheie gaaei, with tbe 
eioeption of ammonia and carbonic acid, ealat only In very imaU proportlont 
in putreieeni animal mailer. It foUowa [rum what baa been atated. that ill 
the Tolalilo producU uf piilrefactiun are Ibu* tcaaheable into tbe ordinary 
^lodjcta of comb«HtioD| wtiich ire wfll known to he innocuoui. Il lulDcca 
lo cuuduci thcae iBtci and vapouii through a die to cdeci (Lcii cutirs 
decu'UipuaiLioD and doilructiun. The ipparatui by which tlut proceu may 
be worked i* aoicfjitible of many tnadifintiont, but those to which be plrii- 
culatty deiirrd lo direct the iitenttori of tbe Society, coniiit in drying tite 
animal refuie by the application of beat, either obtained from itearo-pipn or 
DtherwlM. and at Ibe aame lime destroying ibe rolatile produni o( puttelac- 
tion by burning tbem. 

A leDgtbened diieutaioa followed the reading of the paper, at the dote of 
which the ibaaka of Ibe meeting were prtaeuied to Dr. Aytca for Lit coin. 
tnunlcaiton. 

.^Iprll IB.— T. WtB*T*B. Eiq.. T.R.S.. V.F.. In the Chair, 

"On lit nppMtd Injiurni^ uf Ot^gjn oa f^e CoUmr or Tml %/ FtinI 
Ctan." By P. faia-Air. Cac). 

The lutbor in commencing bit paper iiatcd (hat the remarki contdoed in 
Ihe lame are entirely (h* rnull ol eiperienee in the nianulaclure of glua ii 
large iiuanlitiei,.!! being only under inch elrctimatanMa that raanj of the 
ehangei there notieed can be ohieried. beoaiue they are lo minute that in 
deallog wtth imall qiiantitte* their occurrence would not be prrcepiible. la 
ipeaking of wLite gUii the term i* coniparitiie, ii no glaa* n perfectly 
Goluurleu. and la the pradlted eye of tbe glaiiiuiker there eiiaii no two 
piece* of the lamc tint or abade: the wordcTj£mr therefore it used to dennie 
thai pamcular tint or abade. wbatcTer it be, which all while Iraaapareni 
glai* potaeaaei. Wilb Iheae remarka, Ihc author proceeded to oonildor tbe 
action of oxygen at affecting (be colour of flint glaa* in two dialitsH particD- 
lar> — Knt, it* action upoo (he glaia nlxlurv duriitg it» taehmg or founding, 
whilit in a atite of fuaiun ; and, lecondly, during iu annealing or gradual 
cooling. 

The coDitiluenti of (tint glaa* arc lUlca. lead, carbonate of polaih. and 
aitrale of potuh. The lilica ia found aufli^iently pure ai fine land which 
abonnda In loioe dittricti i thai from Alum Hay, lile of Wight, u much ci* 
«cni«d. The proloiidcof lead (litharge), or (be dculoxide^red lead), iitho 
ilate in wbicK the lead ii uiedi and (be potiab i* (be orditiary curl and 
nitrate of potaah of eommtro*. Tbric, whnn mixed in crtiin propoionna 
and tubjectad to a llrong heat for aiilyor lercnly bonrt, province Uml tc'aM. 
The purer ihe material, the noreiriiiiparenl the glua : but aldiuagb all tbe 
iDaieriali he ebemically rurr. a coiourlcta glaa il not (be product,- owing 
(« tome cheiuicil cliiiig« which tikea place dnriag the neiung, the glaie >• 
tinted wilb green. Tbii ia generally atated to arlae from ibc pitteuca o( 
elide of ttea, bat Ihc auiboi btlitvet ibat in luuil wtlanvta il ia unt*>g to 
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Ibe want of ■ nettmrj prnponion of osygai in iKa miiUiKi— mUcIi the 
lollowiog cipcricnCK fill (o fit to proTC. 
Tk* tint ol fTcen li ■Iwait mtDw when tbc tcftd b the glMt uixlur* it in 

lb* kig:Ii«<l *UU ol Ok^'gcnilinn — thai U, whau r«il-le«(l U uied | And l(twcU 
tih«a hlKtr^ It «in|>ln^ in th# mlilur*. Whtn an exeeu of cubonuc ol 
p«U*h ii uifd. the ;reen lint ii ilMp. t<at mtj be •nlirel; ortrcame hf the 
ute at tht niltate nf pouib, tad tujieneiJcil bf ■ purplt Uot nhon do tnsMl 
but Irid ii prrwnl. 

Oirscn hrin^ Die ttfnt f>y which ihr**- chtnfci in tbe colour of the gtiM 
ineAtud. lliF iliiMiiiikcc, ill urilcr til oterCOTM the irccn tint 4l«*yi 
pCIM Bt when ot^gen it mintii, uaa llie ai3il« of nta|tOMc, «tiieli hu the 
prapertj of giTins cff iti oxrg-ea rcrf >I«*It- ^n ese«*t of nungaiiete 
give* to gtu* t piti|>Ie tint, titti irliere illngfther kbunt the glut U ftlwtyi 
ywen. 

Hti-ing Itioi nlteil titfntioo tj> the pKoliar coni|KitiliaB and mode of 
■itflufutuiing Bint glut, lie proee>deil to deicrlbe ih« rhingri whinU tufcr 
plaoe In Ibe coIout or tint of gliu, and the meilio'li tmplayeJ bj thr rIiii 
niBnnfeclarer to CTMiTcrt lh« mwt from ■ |Tteo, purple, amber, tit oibrr tin I, 
to a pure or caburln* rocial ; arrt brooiht for«an] eaaiBplH ttnijirig ti> 
pra>e Ihel the chaii^ei In the colour of glaat irc due to the pr«««iicB or 
ahteoce of • givpn proporiion of olfgen. Manganr-M, n* a metti, girei no 
Mlaut te ;la>*, althoafth ^j tb» nngtn it fieldk ta thn bid tit xtin miiurc 
a purple tvl^iur ii ptodvcti. Iiefiuie by reducing l!ie quintiij of Ctjgen, 
either by polling or mlijrcling iIip ftiit lo ■ iang ronlinupd heil, at hr lub- 
mitting ll to ii>« srtinn of cai'wn, liie purple cotour It rcraoird, Lhougli the 
rDaagantae itil) rrTiitliii. Irun tiid copper alio auuiac dllTcrrnt ci>liiiiri 
when eombinad with ilifTerent proportions of oiypa. If Ihii be true, raaj' 
not all cotoun of the njsea of other mctalt, *uch at iron, tqpper, aad lead, 
h< due to lh« eoioblnatloD of certain proporibn* of ourg"" *'*'' "" metal 
Of neUla prrieni, an at to induce a paitieular malecular arrangeraent, from 
tthich the glut hai the power of abtorbing a particular colonr f 

k tengthriied diicijt*ion fuHowfd ihe r<adini| of the pap«r, in vliitb 
Mr. A. PrIUll, Mr. Chriitie, Mr. Wibon, Mr. I'aimer, aud other geiitlpni«n 
connected •'itb the mannftciurr, took part, at the cloae of wblch the (hankt 
of the lueeting nere preientcd to Ur. F. PeUatt fur bia coiuwuutcMioji. 



ROYAL INSTITUTE OF BRITISH ARCHITECTS. 
JfareA 19.~Ambbos8 PoTKTtK. Ktq.. V.P., tn Ihe Chair. 

A letter «ai read from Mr. U. KrrrcT, containing a akclch of Ihe life of 
the late Mr. Miles, an akiutitti^uf the Intiitute, who died recenllf at tlie 
rarly age of Ihtrtx-lwo vettj, 

Mr. CaociiEOAX exhibited a rubbing firoia the fcjeae of an Blicibcthan 
matilelpieci^ ditcuttrrd Inlelt during Ihe alteratiooi to Wtaiton llotiie, near 
SiipUhiiial, Kent. In tli« urtgmal, which i> etcgantl; eitvoleJ iu Ilia Kent- 
i*h rag-tinn«, the ptitero » itrf tlighllT incited to the ttone. 

Mr, SiVMti StiiaKt, V.l"., re»il ■ paper "0" Iht crmlr^U of a vork ty 
Sir Battkatar Gtrbier, ifrillrn la Ihr Itlh e^nitiry, end t.tliltfd ' Vomutl awl 
Adeift lo aU Biiililerw,' lojtlhrr vilA tomt remark* raggtiled lAtriiji." (5te 
Jlturaal, p. IM.) 

The Chilnoari obarned Ihil. alibODgh Oerhier'i wotk «» gndnubtrdly 
fine of Ibe carlieil on the aubjeil in our language, it wai iiul the flrtt. Wal- 
pule meniinns a ireatite Uy John Shulc a cup; of which bad receniL; tieea 
IccnTcfed tij I'mfeeior Willli. 

Mr. Tatioh, jdD,, drecrlbrd hi* patent ratlhod of facing wall* with tlonc. 
ll <*a* ncnttoord, in connection with the iiihjecl, that Ihe tcwcr of C'lrltca 
Hew chiHch wat (ae»d after the brickwork of It waa liniihed, and that Ilie 
niBioni brgin at the top and worked ilownwardt. i*ruj»ct[ng Mur»e< bad 
hecD worked is.* 

April 19, — Stvkki SMtitaa, Etq., V.P., in the Chair. 

The Chlirman (niiouni.-cd thai Ibe Ka;al Oold Medal of Ihe Jnalilute for 
llie year lttt8 wa> amided la the Signor CiVAMiaa Camka, of Itiinir. a> 
Ihe fliitoiianof Archil eel urc from the eailicit penod.andfor hla Bntii]>iariaii 
retearchcti — be having publiihtd a tcriei of iaipottanl woika on the «arioiik 
tlylee of art, and likt*i*e on Ihe ToDib* of £lraria, the citie* of Latiutn, 
»nd other antique reiittlnt. 

The Krpuri ol Tile Caiinnl retitlre to the eampelilion for the ■'Suane 
M«dallian" and tlic "Mrdal of the [mtituie." wai rrul and adiipted; when 
theaothnrof the iinTeiaalul Btaiyon ralladian A;E wai announced Iu ba 
Mr. WvAiT PapwoftTH. 

A paper mi r^ad "On f*e Jhlfiiw Briek Ceiliifj re^enWy ttrmut ttrer 
Sf. Gtor^r't Hall. Lirrrpual." By KoaasT Rawuikun. Ktq. 

Ilaiing filled thai It had been ihe intentiun of Ihe lale Mr. Ilareey L. 
Klniei. Ihe architect of thia building, to eonitruci the ceiling with patent 
eantprened hricki, Mr. ItawhnRin obttrvod that ha in niing Ihe hollov 
tiricki had only adopUil * mode of mntlTUCilon known to the anclenit, and 
•lao IMilled to toiLic of ihe early Chrtniin i~nu'i:liea in Italy — ami in build. 
IngI at > nore receol dm e. He alaleil ihat, altliuu^h not mueli in use nf 
late jeart, thete hvilow brickt are now likely lo lie more generally apphedi 
a*, frwing 10 a reltialiori flf Ihe rjiciie lava and the appliFaiiun of machinety, 

■ Padflf the bilckwcrh Cllb alaiui ann tin l>ulltl>i:I I* rmlnl ll ii.i( luw : lliau 
aiopuil I^ filt Roinn DaVIa, ■■■ ilir TuiDple. Iv lb* nvii UliwiiLiert, aiiil Uta ai Uit 
liilUali Unacaai.— ed.l'Ji.AJI. JhimI. 
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they «n be menuractDred at a Itat coit Ihu i«Ud hticki— while ther pot- 
fell Ibe advantage of being hghtar. It bai been lucgeated, loo, that Ihe 
hollow )irie4(a may be aeon iniically applied in the eoiiatr«ciioii of Um pmU 
iloo and esiernal oalli of miagi-a and other bulldlap, trllk tha ttnMfft 
of eombiuing dryiteta with (aciliiy of TcotilalioQ. 

The ooDttructlon of the aich in quettion waa of MMe iiDpnrUncc frnn iti 
lire, the tpan being: liiiy-eighi feci and iti thicknoM one fool. He Wte 
uied by Mr. lUnli:i*uii vcrc iviclic inchea Id lenjtlh aad fow iadiea aqoart, 
■<ilb a longitudinal perforation iwu in«bet in diameter. The teaigMani 
coal of the arch ibut contirucle4 *rat one-feurth leta than th«y ««wd ban 
htifn had loUd hrieki been uied. The work wa> aet in neeur [(emftedet 
llatkin lime need freah and mada in a ilea'a-iiiill), leiih IbeeiccpliOB of l«e 
feet uii eaL-b tide »( ihi^ key. which it act In t«inent. The tpaadril waOi aie 
limilaily cunilTucted. at iltilaticn of four feel tli iDcbci, with Orcolv ofr>> 
ingi which alfiiid a pauotie aiung the tide*. On reaioitug the eeDlerbagH 
the arch waa fuund to hue dtllccled oaly ihreccighibi of an iach. 



ROYAL SCOTTISH SOCIBTY OF ART$. 
JlftircA 12.— tiKi)naKl.tca,B«C|.,AJ(,V.P.,inthe Chaif. 

The following coaiioHnicati<iii» .icrauiadc: — 

" On Ikr Warmitit aitd VtntiUtion ^f ilwrlKef fiitiuM," Bj Carran 
JuiiK |{. Halu 

A cotntuunication on Ihe economical warming and lenlilation of dveRHaf> 
hotisei by meant independenl uf open firei in Ihe tciera! ru'init — cooalatii^, 
Aral, of general obeetTationt on the inelliciency and woteful charactef «f 
the exixing mclhod nf warming houtra) and, lecc-ndly, deacribing cei- 
tain orrangR-nirtiita for iniaring tn uninterropted tapply of wartiied fiaah •> 
loan; one or mnrc, ai pli-atnre. of the leveral apanmeati of a bouae, by the 
uae uf one ttoie ur wainiing apparalui. 

"Oricrip/ion ^f a Tv/iular fiui/uwy Bridge q/ a nne eonfrwcfiDm.** 
D«»i>cu .MuLKB, Eki.. C.E. 

In thit dL-ilgu it Lt iniondcd to farm a conatraclion of malleable and 
iron, to aa Is apply their rcapcciiio propertiet in the moit ednn 
mannrr to toitt liic oppiiiiai ktraini nf Icniian and wnipiMaion which 
bfouKbt into iclion in a ttiitcturc of tbt* nalarc. A dranlog aho 
*fnt<;t\ a deaigti nn thii principle fnr a railway bridge 10 crou the Clyde at 
iitatgow Ikibniir in two ipana of 'JflO (eei etch. Kuh ipan conaiata ol three 
gild era, each l)<feet dee}), wLicbditide the bildge into two lineaof rail*. Tha 
upper part uf each girder it farmed of a circular lube of caal.ifori. 2 ft. 9ta. 
diameter, which la of tbc bcii: foiin and material for realaUD( rniHl»lB>H 
The upper tide of tbc tube it thicker than ibe lower, la tba laaar dnnakl- 
ence it eccentric lo the outer. The loner part uf iba girder CDnalata rf a 
rectangular tube, ^ feet deep by 2 ft. 9 in. broad, formed of platea td aal* 
Icablo iron chain, riTcttcd and itrenglhcncd at Ihe corner* by aB^nm> 
Thia it coniidered the beil form fur retiiting Ihetenailettrainaiid preatretag 
the necetairy rigidlif. Theae twq tuhri, forming the upper and lower lUw 
of the ginler, are nulled by framei of toughened eail-iran, which an caai ti 
*n open trusted form, to u to aecureligblnrtiand itrength. At tatenili e( 
\i fnet. brackeli are alttched on each aide of the centre of tbeac fnflM*i 
frnro tbc titrcinilir* of which proceed vrrouKhl'IcoQ roda 10 tbc top and 
bottom, fat the purpotc of locrcating tbc lateral ttrength aJid rigidity cif lb* 
franiea* Th-e giidera arc united to etcli other Iraoavertely, both at top aail 
hotcona, by an arrangement of brace* end ttmta of i*rougbi tud cail ima> 
All the catl-iroi. in the ttructore it propoeed to be of Mr. Slirbng'a tougk- 
encd caii-iron. wliieh, hy the recent gOTernmenc experimcata, u proeed lo 
poaari* reiiisikihta advanianei in elaatlc rMUtanoa, and la laitallag eocaprc^ 
(ton and tenilon; and leriiovet the ohjeotion hitbarto prarailiDg agaiart 
eni'pl(>>iiig c8*t>iron (or railway btidgei of large ipan, or trbere expoacd lO 
lihralary aciioii. 

Th« author coiitiden Ihtt ibi* cembjoatbo of malleable and loi _ 
caal ■iron will fulfil ih* principil conilitioni reqniieiL in aach ■ tInaciuMi 
(cnnnmy, ligidiiy, elatiir rFti>tanc«,an4 omanienial tppcarance. 

•• Oh a atw EUc'ro-.liajiutic Coil-Maehinr." Ily Dr. TfloHAa Waiaar, 

r.n-cr. 

Dr. Wright itaied that hit machine oontiitt of a buadle of iMn Iron ■tat, 
teveo Incbei loti; hy lix. tenth* of an inch in dituieier, wouaij wiib tUriy 
yatdt of Ko- IG copper wire. It it Died by half iU length in a fraiM of 
woiid. tbe nihrr half bcinfi free, to permit a thick lira** tube to iliilc oicrii. 
ll ii furniihed with • tuif-aclinir ailjiittrucnl fur lucertuptlng contact with 
the htllcry, an acL-ounl of which waa vuhlhbcj by tbe aalkor in StnrgaoB^ 
" Annaliuf Rlertricity" for Blirch 1810. and obi'Oh it, the author beSew*, 
oied In all electro- magnetic eoil-tua(hinei. The greil power of Ibi* Latlra. 
meat waa tialed lo depend upon the accuracy of ihe conttructioa •< iht 
Fle I' tro- magnet. A great number of experimenu were inatitutod h^ Dr. 
VVri|{hi. for llie pnrpqae of determining Uie piopnniun to he obaervcd !•> 
Inren tdc rnll wire, ibe Iron lo be niagnrttted, and Ihe battery; thia diOta* 
wiih the kind of Iialtrry uicd, but fur general purpniei Ibo arrangeBcal 
aWic dutcnbeit appear* to be the beil. Dr. nVighi tialeit that it ia mpi* 
eaaential that the coil wire be brought *a «li>ie ai potiible lo Ibe iron j enJ 
that to uTect tbi*. the coil wire ii timply inantalrd hy > tingU layer of Ua 
thinneatlitiue paper, inttnad nf the covering* of wonted or eotinn tHitrh 
are gaia-illy umU- Or. \V:igltt ilited tint ao inilruiueni that eoatmettJt 







Fl«l*.I 
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li^M gitiof 1 iiMWMtlfin of :MK«rfnl ihnrki. (lounMn tin riirairdinnrir 

DWcr df cflcctiog cbemiul drenmpnsiiiont tht el«cua-iDigiiMlo maohlnM 

bmi hitbou teei wareely iCToTiling mvtt ihiii a few bubbln of (u vheii 

|4 b tbc dccompotitiun tit «aur, while Dr. Wn|tbt'« machine gin* 

ll tnta tbt ettclrudM at tbe TallAmftet. Dr. Wtitht tutcti thit t 

-fol RiKtiine dikT be packed in • baa 6 iitclic* hj 2}, wbich can 

I ConrMiicnllf in the hand. In maJlenl priclcc, Dr. Wright found 

■fill miallet mirhinK, • kich he ethlblttd. h mot UiiB MfficiCBtlf 

, Iboofb iti UM ll obI; 3^ b; II Inctiet. 

Mardk 86.— JoRM Cat, 8«j., P.ILS.B,. Ptnideat, in tbc Cbair. 
Tb* foltoviif cttn>iDDadcaii«nt ttsra madei— 
"AMryrtM t/ tntrvt mnt irW limpir Sirmteo p e i , fw txklMi^ at 



omt vr flMn r^rwrn/afioM ^ litm oa « floM." U; Sir Dan* 
iMnmaa, P-R-S, 
TVia paper contained the dcacription of a panicuUr itereoKope, con- 



•traded villi iwo Mrsi.|cn*M, or two qiMdnoU of ■ Iciii, united at ipecia- 
flett b«t JB web a nunnef ■) l« pn double inagn of olijccti, or of draw. 
iMga ol aolUi, at lecn bj Mcb tjt »c|Mrat>l)i. When too of tbc iraagct 
thai pr»dM»d ■«» united, at Id tbe initraoieal, the tolid, niher nited at 
hftUo*. from wbieb tlie drawlnfi vtre (alien, wu repmdiicad. Anaihnr 
wereetoope. called the Total Rrneetion Sificucope. «a« detcrlheii. nhlfh 
nqofrad oolj om drawum of tne mtid, ihe olber drAXinK l>eing cieiierl \ty 
IIm iDMraBWnt and uuilled nitti tbe jjicturs tern hy the ulhrr tyt:. Siiiiila 
UJ doable fefleciioKiiefTaaeopea.nf grtalaimpticity, ind cmilf coniliuciril, 
ptn ab« dMcrilwTi t«setber xiUt ulcroKopic ttcrcoicopci, nliich can be 
Mcrtcd iB tbe pocket. 

"Dmtrl^tio* qT e nHie.Sjp«a//>r Aoiteeyt. SimmtaaU. ife." Bf Jam** 
S. Touwr, Kiq. 

Tke prcini tmlrmaenl ba* lieen defierd tAmtet a freat want, which haa 
1m( beeo felt, for tomr eentin and efTrrtive mean* of inrormlng or warning 
ttie pubtic of the ipjiroKhing depaMuie of pauenger traini. Itellt rung 
witbio oe near the ititioD. cinuul loixcr the purpiMc, the sound being eaailf 
ttilrd, aed apt lu be rrgaiilH, niien kud enaugb to lie hnnl *l hit '^i*- 
• OMMiKe. C1<x:ki are tlill more uicleu. a* tbcr arc vlubic only 
AUweei, CTCn »hcn t)ic7 can be placed on conipicnoni poiiliom. 
llgiia]. or lailwajr liatn*' nionitor, coti*i*l« of a mOTMlile ball 
on a loAj pDlar, wound u)> u tbe top b; clockwork, and taking a 
tliM to deteend. Tor railwaji toil time b wi to ten minacet. 
the ball tt teeii at the top of Die pnln or pillar, piurn^er* apiirojch- 
b>| the auiion are infonned [bii ihej bive ten minutM: if tiilf-war down, 
l*< ntiiiiteei and w on, Bein| capable of being ruadc i cumpiruoui ol^jeei, 
MUallaiM CU be (lialingultlieil at a comideriblF djitanr:* >if inteodlng 
wbo are thereby lavcd all onnccctiarj cicitcwcni and aneer- 
naking th«ir oij to tbc *tetiofi, ubilo tbr tifficial* art al*o laved 
annojance of qoutiAning a* to thft lime dm tnin i« due. 

-}fotit» t^ « pteulutr pnpTtn nf Gulta PmAa." By JaMM S. 
ToMuir, Eaq. 

flatia Percha. wtien cast and rolled into thni la, iHUinea a propen; belong- 
taf la Bbroui talniiQOM; it acquiret tenacity In a deter tin nate dlreciion. 
V%em In tbe toll or tbeet ihli lenacii^ ii longiiudinil. but il a ittip be cut 
ftm the breadth tvopcculiiritieaoccur^'thc atrip it lutaepiihle af a ilrflnile 
•lengMiOD to neartjr five time* tbe oiiiioal lengih, and iti dlreclian of 
tttttHj i* re*er>td. When il h eontidered thai Gulta Pcrcba it origio- 
Mlf « ttod aabiUaet, or gum, ibeee pecalitritaei are cnrioiH and rcnaik- 

■■ZillMr^lfli mf Dmb^ tf a ffe;rii!t KUtr. ailapM /» <h* prrfirl Fil- 
'fe«MM t^ Water Ar tlie nvpiy tf Trnnu. or far mfr o/Arr;mi7aie irAere 
■ iarye fwa/My ^^ure wnrer ii rrgairtd." hj Mctari.T.and W. Sriiuino, 
lk>w-Beidg« Siate-warki, Siratfonl, Cues. 

Tha objecla ud adtanlages of tbiiappiratut were ttated lobe — In, Wblle 
ll in flayaUe of bcJag •» conMoed aa to f Iter large qutntiiiea of water, it 
ilM art* apaa each gilloD that putM, wiih lbs laiue minuttntat and deli- 
•aej aa the ehamttt rmployi for liii tooal c&reful opeialioni. 2d, Il ii made 
•f a malarial upon which nattr hu no deeompoiing elTcel. %id. While il 
mMj be ieadil)r deanaed, it i* in nn degree liable in get nm nf order. 4th, 
It oOGOplai but a tmall tpane romptird iriib the quantli^ of wjti^r flilered 
hj It; aad 5th, tt it no nrrmged ai lo be guariled from ilie ditiuibiug eifecU 
of frait or rain, and protccied fium aooi, toiube, aud iluii, 

A aeriia oit ilatc boiet or ciUerni. the tii.« and number dT which are regu- 
lated b; the qaaaliii of water rnjuircd lo be Biieced, u ibuwn in the draw- 
ing tubnillfd to the SDcicti, arr lO placed thai the rnrnoir or pipe from 
whkh tb«T arc tupplicd ihall bare a hud of water of about i»o feel lii 
laehea, uic water paating along tbe main. pipe, cntcra each filler al tbc 
heUoiB threngh a braoch-pipt, and paiitt Ihrougb ibree atnla of fillciing 
median (the lowest of which teiti ap«n a bollo* hatii, *c(o*t which a fine 
•1i*-gMU ll ttrttehti). throDgh whUh it h*t* la the top of the lilttr in a 
pMfertljr ptDi ftile. The Ghrred water thrn patte* fmm lbs inp uf each 
flltar tbrowgh aunill pipe lulo ■ liate chinoel, along itblch ii luna Into (be 
^pe. reaenotr, ot otber receptacle for Ibe filtered water. The liKering 
niefiaiB coontta of three alraia of incorrodible mineral iitbitancra, and the 
chaaber ia which tbe; are ploctil edmiti (ho IntToitnctloii of a halr-bniih 
•ack « It M»d bf cleaning bottlei, tod witli ibia the butlom of ibt Oilcr- 



b^d i* readllr cleaned of all mldium in t few minolet. Tbe tppiratiii oau 
he Bi)a|i(ed tu filter anjr qtiaiitlti of water (roni ADO to £0.(100,(100 gallona, 
and Ilia; be applied not Obl; lu ddmctilc int. but lu tbc piirt>o*e* of paper- 
maker*, brcwcra. ditlillen, cheioiite. Llcacbcn. woul-iUplcn, prinicri, and 
all>er trade* for whicb largo qDantitici gf pure water ace indupcoaable. 
Tb* uiual Bielhod of filtering water topplicd lo town* i> bj mean* «f r«*er- 
Toira of labudene* and fl)t«r-boda, which occupy a large (paeeof gRMii>d, 
and al beil tlTKt the ob)«M vtfj liepcrfecll^. Thii apptiatut, howceer, eaa 
be 10 manafed at to oecop)' onl; about oae-twentieib part of the ipare 
rrigiiirhd b; the i.lhir melhiKU now in lite, end tiiit be enckiied ia a coeerrd 
bniliUni. til u (o protect it from tain, loot. and ituit, and. when necetaary, 
warmed b; flue* 10 prcTcoB the action of tbc filten from being impeded 
during Miere (roiU 

•*;VeffM aa tlu f'f^tiiatum t^ PuMif BmUk^w nd PriMl* Dvellmft 
with ftt%U» r^trmtt to Ii* m*lh«»t adtplij tf him m fAe -Vno Pvim 
qgfer. fiUm»uryA." Bf R. Kitcjiii. Ew)., C.E. 

Hr. Biuhie brought under lh« nfttica of Ihe Soeiftf the method of 
vaniiUnon he had carried into ellect at the now )>oliiee building*, Eilinburgh, 
wbich plan wai foandod opon Ihe principle tor nblch, in IH'il, thii Stxticly 
b*d awarded to biro a lileer meaal and plate, value ten aovetelgn*. He 
■taird that the crrialni]! o4 operatlnu uf Ibii piocca* and it* cffiCLCiiry bad 
now bren full; aileited. He dcacrllird that a furnace, placed at tbe bwe- 
oieiLi uf (lie building, waa made to beat. n)ih llio utooet aimplicitj, a leiy 
powerful piieni bot-waier epparatut, placed '0 fret above it at tbe roof, foe 
eiiracting the foul air. The Marion* ruoov* and cell* in the building were 
each protidcd wilh a conduit to eeir} off the exhaled air, and these condaita 
terininaled in a long gallery under tbe raofi Ibe extracting apparatua waa 
eredevl st one pan ol ibe gallery at ihe baiiom of an uceuding ahafl. 
Tbii iliaTi leriiiinated in i louvre, *o amLnged that tbe orlflcea of diKbarge 
(duld lie irgulited lactnrdiiig lo llie iliiectiuo of Ibe wind) in tbo fornace- 
rnoiD at the baarineiki. Bj ntean* of lbi> powerful sppparalut, llic cxfaaJed 
*ir drawn from tbe room* and cells into ibe Kallcrj, pasted without obstruc- 
tion Inio (be atmoipbert. He pointed otvt that iliit plan of rentilativn |iue- 
M*a«d Ihe obiiou* advanlag*', Ihal it wa* free from the risk of the tefiui of 
faul air and vapour* of comhuiii«n into (he room* asd c«lls, ind it i* Itliewiia 
free frum dangrr of Are. Ur. Ritchie ttaieil thai thi| mode of TentilaUon 
could itatily hn ulapled fni onp or for man; apartiucoli : and he' outtiidetrd 
It npplicatile lo siioliig leniilailon. The ciniiinipiiiin of fuel fur Ibe leu- 
tilaling appuatut *t Ibe police buildings wa* cicecdinj[1y tmall for ilic 
rfcct produced. He alia described llic uieana pruvided for supplying freih 
air fur rtnoTaiiou, which in wLnlcr wa* warmed by meant of s mild hot- 
»aier apparalas, and tbe air icgulalcd in uioiaturc in a chaiaber of prepaia. 
lion. He ilated that Ibis melhoil had been applied moat successful l)r lij 
him at various building*, and referred, amongit olhcn, to St. JohD*i Chapel, 
Prince 'a. slice I. which waa equally heated wilh one lire, which wai lUbkU- 
tuled in pliee of two slofcs formerly uien. Ths success of ibis plan wa* 
attritfd by the Cbalrtnan. He alio made some luggriiiiini a* tu the gleet 
adraiilaf;ei wbicb wuulil aiitc. were t;«lpirialii: irrnnKcmcntS foe veuiiUlion 
incoipurated with the conilrui^tiun of bui]dinKS generally ; andbe ueaiionBd 
vatigua mode* for making tbe waduiti for eabaJcd aii. 



THE ARCHITECTUHAL EXHIBITION. 

Sia— In ilie tail number of your periodical you Usve slliidcd (o a drawing 
which I forwarded to (he 'Architectural Eiliibitlun,' as appearing again 
under a chatij/t ^ nantea, From lamc caatc. probably Ibel of * hasty cvni' 
pilitiao of Ihe catalogue, the drawiug waa inaected Ihierein at a "Iletigh (or 
a Lihtary," — where**, tlier*«til1 (titled al the back of the frame the original 
description, and l« which ihe catslngne wa* revlted In I hn we and edif ion, 
withuul my having named tbe millet to Ibe parties coiiceiued in il* foriria. 
tion. You will tberefarc perceive that Ihe alteraiiun did not proceed frum 
any inteatiaooD nij pari to make one design aniwec for a dillleTeni pur> 
pose. 

lua, SiA, 

Vtatt PxrWORTN. 
10, CantiMstrttI, ApritZ^. 1819. 



Drying Chtl. — Some recent experlmenia nitb a new drying clotel at tbe 
Middktea llupital, ihow Ibal it ia not neceasary to bare an cstcma! air 
dtaio. The closet ii 6 fe«t by tifecl.and * feet high, hiated by ra.iUl>nn 
from Ihe ioe of an ironing stove wUeh pane* tbro ugh it. The closet was 
preeiooaty tried with ta air drtin, and it b>« been found not to be ao good aa 
one wiibout a diiio. 

a BlanVrM. U Sage, 
». », 

Velfht wbm put In M llSP 

«>lEhi>-b*iitak(BM» Uf t^t 

Wi.l«f rrsporaMd j^ !lt 

'nrnrli Tniwratlng Fh. S&ia~ 

TempenlurFOf cJoMlwheii rata wen put In .. I"l>° 

I)|<l»*lir>nukeiiout ....- \<-V 

Pud (unsuincd niual W irne-louitli tlia KdcU ul "sUr (laptaa:^- 
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Gtitia Pertha TUtiiji.— Ttili tahlnit ii «aHi kit citftonllurT conilactcir of 

■oiiod. Ibal lU Tiliu. Dal OBlr ID iImT wnona, but la thr pubHc fnwnltr, will apHtlilf 
bi ■GP'^Uinl, II liu alrrvli btm fltwd up la dwflllDt-tiuDtn, In llru ur bflli,— u 
■pHtlnn I'lbM for jriTlBil mni ttaMat mnucH In mUM. nilmi tUIloal. prUoot, 
ln>Ikbau•n,^(lWI•,ulaliJ Iwfa MMbUibDtoU.H lilaraiuabl*. 

AW Uoltrt Poietr,—ConM de Wcrdlntk; h*» cotnninniMtcd to the 

* UMof Jcmn*V k AltiyiFmj wM<h lu WUvna km lut vifed*, bf trblfS ■ enniMiilnt. tei- 
npr aitn, and hltblr-iffcvtliir niutln pow cai] tx abutnail froni iTloldinc, oi (uu 
tvmttt- Ht nf*:— 'M hm brtfi «nrv^l 1° fL^mirtKilajf m tvpot 'nd lixoniQCirt. la 
W aiorlnd an canimim FMdi Oj lylvlillut, uu iba tcilJinrta( ptoo;— Snidt c|u»"iliin of 
tTloiaint ■[« npbKlM ■ucvMainlr rnlu ■ coppti nclpltnc M * iiilurDldal fDmi. of 
tl Inchi* dUnvlrFj *i*il | Inch tUvng In vi*W. BacIi KpvMr txplvAlun li fed*\|iut« I0 
produce, ti|t Tit«n> or double (Tllndfri, aoaiDpliW nioluiliin or the cnnk. The otqKl 
«< Ihs fai.p<r FKiHtnl It nimtly In alUirlb* latoOM (un ttirann lotn II 'ouni rnnitfli 
■o nviail. ita<l iliBi la cbuntr tbclr ptfCMMW IcudiIlt Idic ■ man |i«iiUc drnamlc 

GBtf , laillkcjiil 111 aiif w%Y loilnjt inr at (kt ^HtMlf sf Ibit ponf. 1 riD. ttirrt(4r*. 
i»il ff^in Ihat ropywr rv^lpltitt 4t Dinfb 0f ibv f Wi liinmgh A «lQp4avla, *9 would 
prcdun > iirmiirt nf trnm ,ta to W. or llUlb. uponcb* MliiHWllMii tt tMpliloi' 1 Riw*' 
ortr. by il» (rif hxi uni nvultM4 In ihinvsal ol itw natpliiBt, lb* (M** an l»pi up to 
tbcli oriiiliitl ilrenclli, to tliat. tbr loDfrr the ti]|(ii* contlDnei M Wnrk, Ibc imirr the 
nnnpwul** wanmiT «f irltldlnr. ot •moom oT lb* bn* of Ibtwtlplml uidor Iht 
mxblatrr- vltlcb Mm M k(»i> up Rml ripaaaloa, a&d (OOMqimUir invt pvm In tti< 
(un. My npntmriiuwiih ■ iiiam rn^nt at ibnui S) bona-powtr.oa Ihr abiiH priii. 
(4pl^ 4n*wtfrtrl ■Jtnlntblr, bill vhkLf ibcrf vxpv'^'B'wta vvrr tfclnfl vu, E tntd^ * funbTr 
l"lMtwy. aDil thJ> laaloii^ la vriYlng ^nkntlona mlrirlf Tlia mm jinttnliiml fraCitfva 
of Vtf Ikal dlMWrcrr aH-<lbal tli« profmLalali of cArri^frv od rsUvvyi, knd un ci^moiiiQ 
■twt^lflll ba noiT rlTrcI'd irlibiiHL tin^mn. iiram. An, ivalrr, niftiiiaUinv, air, or aniutiil 
paaif.anil preptltliin of tbl|>t atltuul illhtr at th* (.bor* niMnt. taiU.or |iaail1ti, or 
any proyvllm vbauttr." 

Tkr ^MftiiA Wtr-$ltan*rT 'Caloiu' — A Tvrf fine lUitm'friEate, built \tj 

Uaaan. Ulmah for llie Hpanlah canirnRi.>at. and Btlsl irtlli ■nfilnn of nM-harai 
pn(ribXlatMn.rcDa.afUfMav1di,ina tfM dcwa Uc rimon Ui>e ;^''iti uU., iw u«>- 
law Iwr ap wJ, and the iwrtiflt 0/ b*r«i^a«i. Sb* Un BUidmU al 1:; o'cloi'li noon, 

haTlii«fiiibaafdO*ai.rto^<«,o'tbt)»aIAarBT(i><w>>fcZulMU,C*v< Hal>i«wl,Dr 
Hrf Brtlannlc lf«taNT^b3rU Hivp.Wr. W1|fMI, Ud llM KHan. I'mi. inl pruoHded 
a««o tbartnt to l>«i^ lUuh, ohcM Um WWaiiiif ■Hi ■■• tdrl uiil-< iluau xiduo,* i>|> 
lb* rim. wd lb« MMMl aninii ibs lUto baBd 10 b* j*3iii. and l,V4;tn nib tb< iidi. 
mMOf ID avfrurnf M*Ki.riinn(i |>rr boor, a «*ff MMllml naiiJt conildtilni) IhcMi* 
M dMnaxI anit lli« iniit or lirr tn[i(iMaWklcll Wad* ITvm B to >M irniliitlani par 
MniM vltb a lir> trtt tintkr. anil lb< utmmBt paddla.«tLMli, vUib «*<« pnrfrnwl. M 
a Mnlevabltf dtvcrlirtinn at vrorhi DO( llmbi* to bvcVD* dfranffd fluilng fcrrliV. Th* 
teOflllaf Ch* ttarl \t l>i rnl.wKh a limitDi of baatn olSIR. II In,, ■ii'l allMavMp- 
tocdack, adBiliKblf mnaliwUil fur Ih* faii'lllly of wniUni hf pin>. I)r' il>plh a/ hoM 
U WMMiiritb aotpl* rooin l»r ihr rnftTirii tht rlialf ipaic amunrl tUini ti rcrr rlm. 
and wwf pawon eiaatlit iWih il»ni a^d alih thr hnlltrt la und>i tbr iRimiHUauaiipM. 
tDWndmcc of tbe «acIq«<F in cLuri^c ul lii wmlriiii ut iha anglnr*. Th» rii|t.in» mik 
mnarknbl)! alcadllf. «>id darlii; Ihf Ihii »■•• ib> tr»iri[atil>^ii-[l»n. a> ibir* ma nM, 
Ihe InuL ■;r|K4Lrii»t« "r ■ hui bcrvriiif. ^t driay np ■n'f nv<"int fTFialf rrr Tt»* j^rmauiTPi 
0* IJic " Cnlofl" Si at cuiialal (if (wi>'7*.|niwiid*f gum "fj lrat>ti4iiff plKLEunni, aiii] /uuf 
J:/.[>r>undria Nhi nUI i-iriy l>: il>p' Turl Ml full •;>»<<, III -U)ii luiii III iciil. olib tlinc 
ajDBihi' DTOitiluni. ai><1 ilii>i anrl ilirllt fur ami it. Htr i>tl(n-l|nl lulilm .ir iifall» dlled 
U|i.aid Lh* vbslt afTi.Dt<iii>n(a lit tiliitilv milluQla U> Maaaia. W4gnai, «ba tiMf p[0- 
du«<4amr-«l«Kii(i tt a nailjr arirltcatk Jmirljitiua. 



U8T OF irsw PATEirrs. 

oaAMTBB IN aNOLAKo moM Makcu SO, n> Ar^iL 19, 1949. 
fif Mont It* allawnt fur Strolmml, mieu erAmnw eij/rrtml, 

Wllllun Ilrnrr llalmair, and l^divard Andnv ranull. boih of Si. Ilcltn'a, Liafailer, 
Ellin 11 laiiiirlng rhrmliK. Int Unpinrtrnpliii In Iht mnouractupf ol gitu. ami In lli* pnpt» 
■ ollim vf cfrtji[i mnlcr^alj Lo bt uard thcj«ln, pafUoT HblLli iai^ru^finfula nrt a^to <^- 
rliiublii III [lif maiiMlactuiTOf alkalln,— Hanb }, [Tlili )»Mu( wta la-idrnti.llt uaiKWd 
III lui Eikuuili'fe ha I.] 

Jahn Ekfaf intiiah, ot DNtfofd-ai^uarr, for lnifiruTcninila Ijl furnaepl and ina^^hloory f-.i'- 
i/lfEWulbjl i&qUtc iioiYFr, and In lEfuUilnK, miuuriog, and rciClattrlatE ibr ^uw of flulda 
and lli(uidi.— ?>filMl Umb [.'J. 

IlaMit Hrndrraoa. sF lb* l.aadJin 'Warbm, ScDLIand, fnglDMi, ror InpranDMDU In Ibc 
Bunararturcor oivthl caaUnga, — Alanb 2*^, 

A1faaiid«r Parkrt, at narbriTne, iitalfnnl, ch#nilit, tQ7 Imprirrawnia In lb> dtpoaitlon 
■nil inanurti.i.un nl itnnin tnalali. and allUfi orn-ilala. and Impraicd inodra urimUni 
and wrldnv cBrfiJn nif uJa, and atU^a ol natola, and to Ibe aj>pilraUoo at Iba a^m* to 
nMoiU utohil piirjiua'a.—klarth W. 

fiHplicn Wtltf.Dr Vlnorli-plaH. Uliry NtiV'rsnd, lfani>>HUr. itu fnflam, lor In 
]iTDr>in>IiU 111 IV inaaiirBFlun af gMMn, and In llip ii|ip)lrilfon llirtrjl I'l iJiu piitpntpi 
vi litAiia^ aod 4<:iritiiini"ff aninbf ; aJao Uiipnjvaioriita lu ruri>a<«a ror tofauinlain^ brat, 
inri III ({9i>tiaiua I'm ilia cnniuDititlDD or Riati.— lUarcb W. 

Jubn >1a»oD,af U^bdala, Laikcaaur, inaeliiiir^injikari and Oeoma Collar or namilaf, 
Varb, Biui^r, rar c^ruiu liijpruTffmrntB In TniwIiL^ierr or app0ral»a tot p*ap4rlfif and 
•ptinilni cotton and oibir Bbruti* maUdaU. and alio Imjironiiituu In llit prtparai^ii ul 
fania ar tb?vada, add tn ih« nifliJBcry or a^iparaliu far wivlinE (ha aama.— Uarcb 'J6. 

OwtrfaTbamaoii. or CaiEiilrn-ruail. i-abi nat-mokar. and Jauai KIgii. of llu Nax.ruad, 

Calianan, Tur iuapfnvDniBntt In iht Duu^klyarji (or L-ullluf and Ljilu^.ap Arc-wTDod.— 
■nhSH. 

WlllUdi Kuckwill. or (b( AnlDrial ntaiilip Vuiha, HnltinirB, Htirrrr. dtll mgliiwi, 
for lia|jriinni>iiit In romprraaing or toMUfiKfi fu«] and otbir miMrlaU.— Utrch V. 

mchunl HdiHirll, of Itiicklni^tiam. Xuil'iunivlon, fur bnproviMnanla In mai'bluetf fbr 
dagivalUiif a«*di, and bating and tmrklaE laqd.— <Uarcb 3r»- 

Pl*nv Itcu^ Ogcrtu, or Harre, for loiprovemenlBlo alacrlnf ablpaand olba'Taaaelft — 
Uarcb ». 

Cbuin Umn, a( Blniiliiatiaoi, paltntliiMa lube mui ufaclurcr, uiil Jain« Ntimtan. 
(il HlrmlnthuD. nauulactUKr, lor ImpriminnU la tbi raanuCaciun at ralJway wOhIi. 
—Manb 18. 

Cnrrp H«arT Haaton, ol DoTtT-«lr«et, Pkxvdiltly, funnaltar, and Jualah Harrlafton, 
at II»|*iiI'i i-lrtua. iiinoiakrr. for Impnitaiiioau In prlmlug, aiMl la tppaiilut (or illa. 
Cbar|lQ| dr*- arma^^Uarcli SH^ 

Frtntl* Voiilllsn. at Pilncra-alrMI. Haatnof-a^iiart, muiu(actuf«r,rsi Icnpnxovriito 
1q nakliii baU.«apa,aad bnnaati.— UarEb ^, 

\(11Iiiui HaitliT, oT BiiTT, LulowUf, tnglDtT'i /M Ctttalo InpionnnU lb U««(B- 
Biiaffnira.^Uarcf] 'JH, 

Frf<l*rlrk WlUlaio Notion, ur I.Mnllaa tlal;!. Vorli. r«ncT cloth manalactafK, tor caN 
lals liii[ifaT«iu«itii Ul tbt piediuUuatif Hfurcd rabrlta.—Maxb 'Ja. 
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OaWrne KfiTDelda, tf l>cdlUB, Baaci, dark, Ivf larlrig ^ p rotamaoU la irftoaii. 

Hired B*. 

Tbuuiaa Barrlann. of Utrpool, nartliBDI, lot <*rw]n linpirimntala la ib* taaainK- 
lion ot baktsjr oviaa, and alu In «rtain auchliicrT fat corliltif oc iiiloc iht aa*f^ 
Mmbaw. 

Junta ThooianD fFllaon., at GlatfO*, for tiap*»r«n*Bta In Ike nanuradaf* of lalpta*' 
tl( Kid and aLum, — Mareb :£>. 

Jamea rittcber, or Sairnrtl. I^nuitor, naaafsi, and Thonwa FiUIrr, of Ibt nat 
plim. naclilriiil ajud lonlmakvri (or 0tMdiilO|hlvtTiniflti In niichLpfry, tof^a. at appaj^ 
W* lor turriloK. bod of, plaiilii||. and «<it(li)| tonal and atUtr utwrlala.— Uariti X. 

Jutaw* l4<«TV04Y. (Iiarlijrf, of C«1ubro<dr. UtifdJuax, breir«r. for an llDpTWVKMI «f 
liDprovrniMila ia browloif worta fn' ale. por»r, apd olbar Ui|kir)n. and Lo Itorl^ ato. pt^ 
I", and iilbri ll^u<'ra — Marcli 'M 

Jobii KrllUii, of Blrmlnrbatn, rkinuridai*!. rur nflaln ImpnnviBtBto lotb» Biaa*, 
a|jp4raiiiB, ami iitTplliiicci ii" L^ukJiiM. pmirviEi^, ^rfl^PA'-iditj. mil itorlof drlaka aadw* 
claaof fooil. >nd In pnparliiii inaurljli lor iiiiiairitrilTitf Uir uiaa . alao to rnawniillai 
vrrllcal nMalhif Jii(h» 4ihl cbaliia fur Iba aain*. a^ipllmbla Id Qthr' rha^na, pana Of 'bkb 
ImprovFnmK ait appilcablt to cribir alinllai puipuaa*.'— Muiti'^. 

William Hnhrll, al Nortbarlirli. CQnhin. ilnvfr, and aamud ramU, of WlUao. 
Nanbwlr'b.cnHliln. forfinto, lai c*ptalii Impmrvmanta In tti« n>aaulKiui<, aaiWag,tf 
vuiitlrut^liijn. vf i-CFlahj arllclca-'if nitiitif tyysrtL— Warth Jl. 

Urarj Homll, vf nallny- pla£*, Kanrbirrcb.alrw^t, far crrUtlfl liaprtftrttvoto la Ito 
niamirtciurT tit slaat | (lao la lb* lUDaLnii-Uon oI lainina For rndtloc and Haiti ihi 
aainv-— Uart^h vi. 

William H-Brtd*. )ud.. at SO to. Inland, Itial rn* of Bam, Fraiita, owrcbasl, farla* 
ptvftaxDta In lUc apjimtut and pivctto (ur moreitlug oalc aattr lulo rrrat) valv, aid 

Id oaf fa nt ling wnlrrr^Ajir^l 'i- 

Allrvd VlimDl IVavuio, i>f Cbancvrydana. mvchanloU drauibtoniau, liH LotpfpwwvK 
In fl*p&ratlii|; and aatiircJnH Hlld Diaccrtala or aabalancva tfl dlffcnut apctf fl< ftoCUifr 

lA m0EDiinl<allan,l — .^prlt ". 

bajnufi Alrrrd CarpauitrroC lllrmlnitiam, Warvkll. inuaCbcluet, lor ■ Oitala !■• 
pnmaaal ID. or auballliitt hr butkl<a,— Apill 3. 

AIfi«(l Woullait, of Unefpovl, aitlil, for caiialit Im pfaraiaaau Id aait oaMMB.— 
April ;i. ^^ 

WliUani rarry.of PljmaDtli, l>v*an, palli maa, tat rarnlo Imprgram aa to la 
bPtaaa, anri In burwr'abun, — April,"!. 

Ilanr; l>iitili'(ti>i>. sf MotUDibani, ntaDuArUrar. (DrlnipiDTUDniu In tb*n« 
of ltHi|>nl tatirlfa, and In lb* makliif at (Ion* and lial bauda.— April 3. 

Jam« 'frodftvy U'IIhjii. of Cliclara, tiitlaerr, ud WllJIatn PtEldln£. of Kla 
Fliiiiko, tar Lni|in>vaniriiia ifi vbiAluJo^ pcrr«i.^L toiulrtitiliin, aod Ip appafbtut i 
IbCTvlo, tbr lama balDg appdcablc t<> rTC^[]r«rlL^Lli>u of fuf iimv and ltr*i»lai«, 1 
atbaf parp-oaH vbert InftantuaOlc ualtrr or iU4t«tLal lauia^* uh at. — Apr4 ^1- 

A gimni at an Httcalon of an InTi-ntlon far iht laran al fuur y*tr% rroAi lb* Ub day ad 
Aprtl. for a cvrtfllu liii|jru->i:m?(]i vt crtalu lUipru-ftdieula In IW taai;ln| told t^Hkfr 
lurlnf of ailtirri-i, for i>drrlit<K and otDjr cyllndr^i«j and caiiici abkria. TaCbBka 
Gvai^b and Thoiiiu Walker. aulKim vl Jtattt llaidr. tlir <>i1|itiaJ Inicivr. 

Oaipartl Driudl., uf Lllili (Ira/'a- tan-Una, MlddlMH, macblalat, tor Itopiimunali la 
ibc cuualiUL'Iluii uf ibebeailuda o( Jmlla-iir tiiiliwa, aiid laliwav aod olbat (vllaiMBa* 
In uae.— April 13. 

JuoM Cbllda. of Rarl'kcourt, Old Hmmpuin. Mlddlnat, mi bln/hM, tor I 
man la In Ihv nufiuFavturaol imndlpn, nlKbi Ijfbu, and oaodle loBipai^^Aprli K. 

Tbami-ft ITucWb,^, of I^ltUf Jtiiliii'ii^ iHinriutn, intllvil|[hc, nod Ja»«a MftbUHalaa if 
nrl|b<lgir>. lAiii-uut, lilrai'hrt, raimuinmaclilnrrj to(<clllUtolb* ■mMu) aartntofc 
lO'cif eutc.1i] iind otbar fihtirli^a^ tvhW^b mMblnary la applWh^ ta ca«%*to Maa^doaa b 
WaaclilUK, dyctug, ptmilui, nud ilulD< rmv* and place foaila.— April iH. 

Loul* Frgipri Nlrolaa ilvitl I'Iron, tiiRlnrar, of I'urU, lor Milalu lupnirnMota k 
lulm, pliira. Data, a"!' krrlia dir ^lairtnaiii niid 1 ram. roidi. ~ April IG. 

Chajifa Shcptarnl. of l^Kleiihill.fim<<, cliy or l^fliiulisn. ebranumdw niakcr, bliat- 
lalo lol|injf«nirlbl« lo ao'klitii clwka and uljicr Ujua- k«*iitfia, talawraplia. «i|d nacMonh 

bi rlRincliy.-Apni m. 

Hobeil I'I'Kir. Jvii^^ib BrudcTfuiL, ami Jaih#a Galvrrt, of 15]acbbanl, fgni'tolw, — 
(acttiren. :ur Mrlaln ImiiNinin.nta In luomi for vaaiinf.— April IK. 

Jobn KulhTcii. uf Killiihiirth. englDHi. lor ImproTimaiiU In pnaarrlng lire* And fi» 
pmy from wmUrf and Arr, and In proOiKlnif prraaura ibf rarloaa uaafftl pafpntob,^ 
April Id- 

WIlllaBi lleniT fhllUpi, of I'orli.tHrMe. Cambtiwril Hair, road, Sana v. Mftoatr. Ik 
IntptotTinanti la nun^ulahlnc Src. in Ibr pKiianliua or tnaunala u br vtca («a ibt 
purpoie, and ImpiuTcnianla lu aaalil 11 anrllix JUi aod |Ku|9rtlt.— April Id. 

WiJJian) LlLilr, nf the Kiraiid, AiLiid[ea«i, for In^iwroaivjiia In iht maUTilaclUrf tf 
nuipiliU foi luuncailni macniuerr. (A >i)onmunl<aUi>D^— April Id. 

Vllllam Kdward Kcwiou. of Clianceiy-lanr. i-ItI1 Ciiciimr, for lapntwiMViM la tor 
cblberf fur lb« uiaLbufai^lura vl bvl l*Cd of olhar mlmlW ^abrl<*. lA corajmualcBBaBj— 
Aplll 10. —v 

WIUtaD Hyd* Koapp, of LcDf-laiit, JtoallKTark, chFinlal. for lapiPvaneoM to w^ 

inrluit woadli;rlba puriioanor oalrbin and fircwwKl.^ April 17. 

Thomai Nicliulu Umnlcii, of Ibaflrm of Utiin. Bunbkini aid UtoaalM^ «< SU- 
fi#ld, c^Uf If maiiulariiirart, for Imjirorrincula In bnlirra and larla. — Anrb 17, 

Alinndtr Allioit. al LaaUb Wark»,HDtlln(liar>>., tWpwliTr, (orlmpi«nai«iitolBU*r 
niuirui aa«rulDlnir and tor tobrUOg or riHtiunng Lb* fono or niitouii oT ■MaO.rf 
ntrr, and nC ■id.m 1 iha walsM of VMdl oi kub.iunH, and ih> ntodnof nnlHai 

alK i-.p^— ■■-../»-— —.^.i-i-ir ..-..— —.-1- -. J.- ■ -.,, tinalti iiniiin ilMiiiJ 

attai nrnana ban paawd any ■Han jiJicai lud tor aiubtlnf titt plan •» iHiimna i* 
duatlnf badlaa to b* ationalnrd. 

Ocat^ KtitiUiiftoe, al liTaikwaiih, Ni>rt1iMinl)cilaud, cItII cai^Dtvr, tor nrttla t^ 
pcorrintuia In loiouitiUr*, nannr, and ■lailoiiaiy >louii.«ii(lii(>a, and in bydrMBc Ml 
piwulni.(lt< tDinn"'— April 17. 

WUIlim Kdvgtd Htwlon.ot OianMry-lanr, dtll cnglnHr, Agr InpronotoBM to bAto 
•1 aUaiH jiEUEiaUTi. (A cuioniunleaUun. 1— Apnt 17. 

Uraiy BmrniTr, ot HialnhoiiH, Klddliici, ror laipniKnianU In ifr otolhtda «l 
tiinciltig lacthatliir Jiiicn from llii iiifai i-aiia, and In thi ounulairiiuo ol aagar, aaalM 

In Ibe mathlnprT' qf ap-paraint rjupLiiyHl inanlEi. — April 17. 

Jobo Ormttiid. al Itoll KuIiiif btlJI, n^tir P^pvi.'bunli, f in rn'ir frl<iliai_ fin laiuli 
IvproTeinanla fn cardlnc rnlLoa inc) viUcw fiUrHjuaaLiljiujEitn.— Apill llf. 

n»b«(i Qunluii. ol ttiratoii fmili, Mucaalei, (nflnnr, for (riuln liiiaiiiiiiMitoi ■ 
tht nfllllailan of alBH-~Aprll I'll. Hlili pacnl waa not taaltd llll (ba EMi, boi bawa 
daM 111* -lib day gf April, pti ttixmt Uw Lord Cbabcallar, belof ojiipxtod at Uit 
3MI.J 
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MALLEABLE IROS LATTICE BRIDGE. 

Bf C. R, A. Blai*. 

(With on Engmritts, PlaU IX.) 

Tbff biid|C« it ]>rO|ii>*«d lo Ite construt-ted of mulleBblc ir«n 
Itiroughout. The tup and Uiittnm of* the mun girder* arc ocrm- 
pvMMl ufplntcs rircttrd tflpctbcr, witli corcriitg pluttf* *t l)i« 
J«uita. Tlie aidea are furtnvd uf ntrip irvu. 3^ iri«li by ^-inrh, with 
■ Mioj^lc rivet at eacii iHlersfrtiun. Tfie advantngc* of thil ]>rin. 
cijile wf c»n«tnictivii are that the I«rgifit t^yattt niiiy li« cromwd witb 
Ib^ luiuimuni headtny, th? di^^itii'i^ fruni uiiiieriiid^ of girder 
tol«k-ol i>f rails b«iiif' reduced to Vfi. 9in. Tli« »aviag of txjttnat 
in tfutttai(ii and «mbnnkm«nte wuiild n«i:««iHrily hii greatlv lew- 
ened, inAnniitfh lu the firtMtMt lieii^t required Tram BurtaM uf 
grmind to rail level would Ik- Hboot VI fo^t. 

Th« •ectionul Mn^* of th« Inittrim flniif he li tA the Bei!tloiul ares 
of (lie top *s 6 to f , and the breaking weight In the cmitre Is taken 
al • tona per foot of the Npan. 

BridgM on thin principle of c«n«tniM)on (not exceeding tw feel 
apuij mav be ero>!t«d at to/. p«r yard forward, or about IBl. per 
toL iiMdudin^ all detAils. 

Fur DxtBiiAione of exieting rnilwnys thiA plan it vnrv adt-anlairc- 
mia, u the works mn h* eieemed u-itb n^reat rapldit}' and with 
perfect Eucicees. Brid^M on Ihiti principle )inv(> been erected by 
Mr. HawkKhaw on the Laoeashire iu)d York Kailwny. 

Maneherler, MaixA 81, 19i9. 



CANDIDCS'S N'OTK-DOOK. 

PASOicuLira xciv. 

" I miM ban lltwrly 
VMikl. ■* latir ■ chaiur m ilie hAoIm, 

Hun far the *'S«ren Lamps' are likely tn eiiliiriiten ibc 

EuUic OD the subject uf architecture may W better juda;cd by-aiid- 
y. It i* ngt every one whom ihcy will enable tv xv hia war 
luurii WttCT tbait at present; nor i» it evr-ry uiie wliti will tlinuK 
tlw Lamplighter, — ia fur fruiii it that wme of hia upiDionn and ut- 
teriiiKs will HTiously offend atonr. I'uKin Mid hi« piirty will gay 
^At liis bouk truly rv»cmbl«* a iniiip in uue reipetit — iimnelv, iu 
a vii'ie-vd tiling, fur it deuouuv«)» the Kvniiiiiist Cliurvli in 
hfibd tcnnt ot abliurrenco as being "in the fitllcst sense anli- 
chrudiaii." "(bir dctertablo PeritendiculHr" i» an cxprv»ion that 
Mill nut lie at all relifhed by Mr. Barry, and the cuTiitniABiiiaers fur 
rebuilding tlw ['«la<:« of Westinin^ler. Mr. I'ickott will feel 
Mdly ufTTiew^ by whnt i* nruod iwoiiiHt the cmplaynieat of Iron 
M "a cjiutructivc aiiiterial, and ai^aiiut CAst-iron omameiita.^ 
Tb« pr»tMt n^ainst MHc!ii'ifr-<'»rvin|ir, tm tiding nnt only bad but 
''diubnnent h\Mi~ will be <;iiu*lly iiDplca'ant to uther*. "Dn nut 
let nit tdlk uf RevturatiuTi,' n ill keiiiidiiliite not a few amonir ua. 
And, "we kIuII not m»nufacture Jin out of Pottery und Printed 
CitulTit," will icandnliee i]iill<> an miiny uf n different vhuv. In 
•owlltdr quarter, our Lnniptighti-r's aversion lo KiiilruHda und RaII- 
>ty Iravetlinir, and hU advice thuE im mor? moneT Khould be 
Biynded on gjatiun* and other riiilwiiy hiiildiHgK, will nut ubtain 
biin frleudii. Ilik eundemiiftliuti of IleraldiL- decorations, "its 
Kniilitudm and nrrangement« being so prufe»>iedly Hrd pH)iiiCedlv 
onnatural thnt It would he difficult ca invent imythinic uj|r1i<rT," will 
nuie Mime Ui make cticb wry fnee* tli»t they theEivnelve!< will look 
■• tijtly u the ui[lip»t heraldic tniage«. Similar wurking* uf the 
human ciKiiiienuitrv will ag'aiii be nrudiinvd by bin drprecatini^ nnd 
Arpncwiinu "ri;tid imiintioiik ut mediBval ttatuiiry," whii'b he 
•Cma to be '*nirre liuull* to conimoa aensc, and only unfit us for 
feelinir the nubility of their prototype*." His ncvcre rrprelwuMuii 
of (Amp cbuichea, ai»d i-Ai-up urrbit«i^ure iceiienilly, and uf the 
pi«wul "tliiit-'U-da" avHlrn), will not at all intrrailnte him with 
labber* and ''HpcitriUtive" builder*. PiittinK nil thiw and a dcreat 
deal mwrr besiden i(>};ether, tt will W well if hb"S«veii Lamps'* 
do nut jirove to be seven mlse.hlevous Fiichrnndn, thnt will nnge 
and MHirch nuuihcrs uf folk*, bulb thow in th« pntfexsiuii and out 
of it. 

II. Tliare in, indeed, one in the profewion who,im far tmm beine 
at all •Uiged or uwrctied, la uu the euiilrary absolutely irradiated, 
—»t any rale, one uf liiit building* is ftet in a must luminuu* li^bl; 
fur tb>! Oiford tiradaate arniple* iioltu vxpreiixhtii '-sincere nilmi- 
rallon uf tbc rery irable entrance and geuertU architecture of—' 

■k. 111.— Vol. XII.— J vita, 1S19. 



of what will hardly be guened eren when the render ia infarmed 
that it i« one uf our mvlropolitan utruetureo— the Rritiob Museum. 
However aim-ere .Mr. Rutikin's adniiration may be, it ia by far tuo 
Ineoflie to be of any particular value, ur to amount to more than a 
bare opinion unsuppurted by a aingic remark in eiideneeuf iU 
justncKM. Yet, %om« apecial remarks were certainly required.aineu 
tb^ praine accorded to that edifice wemf tu be in flat cunlradlctioo 
to much that he elsewhere anym. Beoidex that, the general bare> 
nesN of the fa;ade and ila utter deiAitution of ornaitient would 
Kl'Sm tu da anything but recommend it to one who showg that he 
basa taite fur even the muvt profuse deconition; the fa7Hdv ilKelfis 
but a nuuk, anil uiie so awkwardly nut on that it does nut even 
eonceal the meanness of the Keneriu structure behiud It. Among 
other reraarka of the same tendency, ''it i> nut well." ho anya, 
"that ornament should cuime in the parts cnnceiileil ; credit inpven 
for it, and it nliould nut be de^eptit-eiy withdrawn; an, for Invlance. 
in the backs ofthcstntuesina temple neditucul." Ritum UartitUr 
—hero is n gentlemen bo <>ver-si'Tii)iiitiiun on the acure uf liune^ly 
and probity uf work and work m unship, that h« would have ]>arts 
that ciin never, while the huildiuf^ remains in an entire stat<-, be 
seen at all, l>« ciirefully fiiiiftbed up, yet can coaveuieully shut bis 
eye* Ut the grow inconniatency and palpable wholesale dofunnity 
uvcaaiuned by itt being seen that the rtune Ionic facade » merely 
"a show'front" stuck ou tu a brick buildlug of very bouicly and 
warehuuMi-like character, to say nothing «f the paltry bile be- 
tween the main buildiod; and tlx i>(b(.'ial houses. Mr. Rutikin 
surely reminds u» of the giant who could swallow mill-stones 
with ease, yet was at la-it chuked by a pound of butler, 

III. It ia nut generally knuwn, perhaiiiv, that the Oxford (tra* 
duate is the aame pcrnon aa the Kata I'/iueiit of Loudon's -^Archi- 
tectural ^lagazine," a clever hut fiuicil'ul, and frequriitly stt mve- 
tiral a "riler, that if he dun not uctuully lune himnelf in niii 
darkly-exprenaed aayinga, his meaning ia loth niiet lo nnd miesed 
by the generality ol readers, An eighth lamp is retiuired tu throw 
light ou »omc of his eniemalical expresaiuns and phrasev — nuch. 
fur instance, as "/"anwiViCTi/ Siibliniil}/," which, by the rule of *^ 
MunuH fier olitcuriuif he gives as the dcftnition or cxplauatiun of 
tbe term " Pi(.'ture«(]ue." And be afterward* goes on to my, "7%« 
pieiur€iK]ue i* developed rfi»(iaoIir«/y tj^elly in f^t^rlivn lo tt« rf»s- 
laiKO fnmi Iht wntre of tktiugU of thom />«i>iir of litanicter in trJtitA 
the jtit'/li'uiig i* /ituitd;" — to iiiaJte out the meaning of wbiitli far 
exceedo my comprehension. 

IV, Passing from Mr. Ruakin's nnibitiuua aublimitiee and eccen* 
tricitiestif language, and fulluwin^bim where be ia more intelli- 
gible, even there He uc cob I on ally ilnd him stnrtlingly eccentric in 
some of his critical opinion*. .-\iid after hu* profusBiuu of sincere 
adiniratiun fur the British Museun; — wbicb, liy the by, might have 
been referred tu hv bini as a notable instance of that "I'ormaliiicd 
dvfurniity, bhrivpflcd precision, and «/o»-nci accuracy" with which 
he reproaches hi» own cuuutrymen — stattling it is lu hear him 
dcscnul with entliubiastic raiiture on the Dole's Palace, the Cam- 
panile, and front of St. Mark's, at Venice, aa "models of perfec- 
tion." Of the Uwl-menliuoed he say-., thtit "although in many 
renpect* imperfect, it is ia its proportiona, nnd as a piece of rich 
atid fantaalic colour, aa Invelv a dream aa ever BUed human imagt- 
nntion"! U'bal will the I'arthenoiutes, — or what will the d»- 
voteeii of OUT own mediieval atylea, say tuthat floiiriah? Certain 
it i^ that the *'lMaip*" hen; aflurd ua ^some entirely new light, for 
ii*ver before, as far aa 1 am aware, have any of those three struc- 
turea been spoken of utherwiae than aa aiehiteetural sinful an ties 
and grute«(]ueii, — a* such, curious and lulereijitiii^ enough, but 
devoid uf any element of beauty. Mr. Huskin himself dues nut 
attempt to cunceal from his readers tluit the ^u'ral uplniuu 
hithertu entertained of them baa been the reverie of favourable. 
Like myaelf, he Is nut one of those who speak by book, and merely 
re-echo or repeat drunsily hy role ctereotyiied praiae or cenaure. 
On the contrary, with a miinly candour utuch is much more rate 
than it uiight to be, he i|uute3 the sunmiary condeinnaliun pa-H-icd 
by a pruleaaionat critic uii iJiuae three works uf architecture. 
Woods says uf them : "The straiige-luohing church, and the 
great ujily cnmiianile, could nut be mistaken. The exterior of 
tliii church surorioc* you by its extreme ugliness mure llian by 
anything el»c. The Dtical Palace ia even mure ugly than anything 
I hare previously ineuiioned ;" — whcroat he ot the *'wunj)a 
spraka uf ihe last aa "the niudv) of all jierfection," — an opinion 
aa marvelluus a> any of the wonders wiought by Aladdin's lamp. 
Pity ilial we did not get it before, Imk^ium? then, pcrhap^ "e 
should have had a cupr of the Disc's P(ilac« fur the Army 
and Navy Clubhuuae. llowever, we may "till have it fur M>n>e< 
iblit^ oIm, nuw tliat we are sulightcned a* to its extrwunliiiary 
merits. 

SS 



V. Of SniiBovino'a works, and tlie later nchuol «f ^'citrtian nr- 
chitecturc. i\i. (tu«kin tuivg nottiinif, altbouxk ihey wixilil nlford 
at'idien of A inur« [intrtical naturi' than do the nliflccn vhirh he «ii 
gnsBtl}' extolvi. On the oilier hand he mivi^ hiit mcrt'Iy in ^imrrol 
t4rnii>, tfant V'vnice Bfiinrdn '^n model" — that tit, I stipiiiiM*, nuxleU — 
"of domextic (ivihict ih* irrand, wj r-omplptv, %i} nobly -ifiileninllsed, 
titnt, to my mind, there ritver fxUtrd nti nrrhitvcture with so 
•ierii » cUim to our fcvcrence," Siirli lh«i bcintc the C«ae, it 
wotild h;ivL- bccu no moru thjui proper to have specified some ex- 
ftai|ilvH )>f that jNirlicular and lfa»-krto)Tn cl«»; pointing wit itt 
the Hiiiiie tune, witit some decree of diatinrtniMs the pfruliar 
DicriLs fhieh wiild »Ktm to }\it%\fy his very lit^h, and now spp*- 
remly very extriiviit,'iint, cnciHiiium. Borne ouch explanatory com- 
ment anil ■.-riticd dv9<iipli»ii ie all the more nrvdvd^ hwiuuB* we 
have hitherto hnd n<>iic at all with rcKiird tu wh^l he tipeaks «f, or 
ruther iiiertJv hints at, "e hvinji; left entirely at a JoM to know 
H'hfriticr ho alludd to exHiiijilcK that are tu be met with in Ciooir- 
tuura's worlc, »r other jiuhlica lions, or li> 9ume that have been nei- 
ther (le^ribed nt>r delineated. If it lie on\y to thv former, Jew 
will af(r<»> <iilh him &!< to the exeellenec of Venetian I>omc*tie 
fiothw, for it certainly i* nnythinjt but a uHxIel to be at all fol- 
luwed nt the present dny, — wwuredly not by U», who h«ve far 
better models here at home. 

V I. Though he roiild rharltnhly throw a mite, or rather lump, of 
ndoiiralion li' tli<- IlrltisJi MuKcnni — anii thiit buildinif errtiiiiily 
»tM)da in need of 6uf\i duirity — Mr. Rintkin ha* vrry little iidmini- 
tiun for Enfcltith anihitcetiire generally, and none nt all for one 
Htruclurt- which itf hiivL' hitherto Wen detervedly proud of. 
K!o>;'h l'tille»;e Chapel, I'ambridee, finds no favour iit all in hin 
enli^Iiteiird cycti. for he M:ruides not to i^tiinnntixe it an "a tiiecc 
uf ardiitei-tiiral juxKlin)^"! Apiin, eUewhere, he saya: "Whsla 
host of u^iy church tutiem hove we in EneUnd. with pinnAclm at 
the corners, end nane in tho middle ! Iluw many huildinifti like 
Kin)c'> ('oUetfC t'hnnel, looking like tfthleii upMde down, with iheir 
four legB in the Jiir!" — « kind of criticism on n par with that which 
liksns irpitye to cxtin|2uiKher», and window m-iliment-i to cockeil- 
hat*. "Knock down," he adda, ''a ci'iiple of piiinMclea" — perlntps 
he me^in^ the tnrretv— "at cither end in King-'a Collect'! Chnpcl, 
and yoii will haven kind of proportion iiiotsnlly." .\fter thi«, our 
"Oxford" miin would do well not to risit C'iuuhrid),'e, lent some 
(.'tunhrid^ man vliould Iciiock a couple of hia teeth down hia 
throat, not only in return for the ootnpiiment, but to §^ivc hi» 
mouth "a kind of proportion instantly." — Well, perhaps tlie mo- 
dern Kin^'j ('oUctfe, in SomcrMit- place, aatisfice nim r>iir-h better 
thftn the other. Indeed, imyonv who admires the Britiah Muxvum 
eHi) 1-erv rcitMnaldy nifurd to admire tliut IniLldinft alw, nnd di»- 
corer in it— at ItmA, l»j- the aid of a lanf — th« desirable quality of 
noble nesB. 

V'll. Or perhapfi the British Museum ii KomeihiuK quite un- 
parnllelcd in Ihialcin^om, in comparigon with which St. George'a 
ilall, at Liverinoul, h a mere puny ami cum mon- place piece of 
urvhitcctiirc ; lor .Mr. Ru^kin, alrutlinif in tnticic hii.ikin, iu*ure» 
u*t tliMt "all we do in aiuall and nicun, if not worse, — thin nnd 
waated And unaubatuntiiil. It in not modern work only; we have 
built like frofrx nnd mice tiiico the tliirleeiith century (exiwpt ordy 
iu our cantlei)'! Like froKs nnd ntice! what their nrdiitectiire 
amy be 1 know ntit, but no doubt, if it cxirt at nil, it must be very 
ancient and vci-y JlotiiiTJc. One Lhintr, liomever, i» very certHUi — 
thnt our "LikinpIiKhter'' hnx neither aoen nor otherwiiie kiiowu 
anything of euch modern Knf,'li«h worha as Illenheini nnd Cnstle 
Howard, or Grpenwich llo«jiit:il; or, unleM hia Incc in of hrne.i — 
«f tlie same tnelnl an hi': liini[i» — he cimld nei-er Iiad the effrontery 
to tniint u« with hnvin*; done nothing but what la raoiin nnd smiJI 
—thin, wanted, nnd iinsiiht.tantt»l. The ideu of Bleidit-im being 
vmuMantial, would he conaidcred & very eubfituutial ijuiilificutivu 
for Bedliim. 

V'lll. .\uitint; nmny other crotchets, of which the title of hia 
Wok may atJind for one, .Mr. Ruskin liiys it down nn n Inw that 
"all tl«c most lovely forma are directly taken fnnn naturid objectji,'' 
and further assumex "the converse of thia — namely, that foima 
which are n'/C taken fntm natiirni object* mmf bo ugly;" — which 
surely uniuunt« to another iiuaiifl cation for Brdlimi. At'vresuch 
the nict, Mr. Ruvkin, who, tJotwit)i«t«nding all his lampt'ifht. must 
h^e have been K'opiuK tjuile in the dark, might hure aparcd him- 
a«lf the trouble of raying anything at nil ;^>i(ul beauty, nince the 
very law which he would ertablisb would at once convict architec- 
ture of lieinj! iieceaoarily n^ly in tlie main, ita form» being al- 
together ct>nvvi!ti<>nnl, and it adniittiuK of the iniil«tiun of uatii- 
rai form*, vef^etahle or nnimnl, only in ticulpturnl ncce«orica or 
detaiU. Kven in thoie det^iila, too, which are borrowed from 
pUnU Biid foliage, as abitmct and ftTnmfind imitstioB, initend of 





a direct and mimic one. ought to he adopted. Nature may i-ery 
properly be looked to for fn-sh hinln anil ™o<i/i, but it U a great 
error to attempt, an nome aeem now inclined to do, to engraft 
botany upon uxJiiteciure. So far from cantribuling to or ea. 
hancing beauty, ail direct imitntion of the kind is likely to be 
nlteiided with a contrary effM't. Vuu may, if you like — auppoaiog 
auch decoration suitable to tlie particular occaaion, rcpreacnt foli- 
age twined round the ahjift of a coiaian ; bot it must be unifom 
and regulated, for to show it na/oroV/y a« that of a real cliubt 
plant whieh had no grown accidentally, would be a mere eoU' 
— at vntiancc with the nature of architecture itself, and, althi 
in u diHcrent way, m» uunatunil w treea dipped ioto arti£< 
forma. 

IX. '*Tfaere are many furm* of ao-called decoration in arrlii 
tnrc," cnntlnuea Mr. Kuakin, "hahltual, and received therrfi 
with nnproval, or nt all eventa without any renture M exfircmian 
of dialike, which I have no hnitation in tuaerliug to be nnt onm- 
ment at idl, but to he ugly thini^a, tlte expeiiae of which ought ia 
truth to he act down in the architect's contract as '■Far 3{"iulri/i^ 
tatimi.' 1 believe vin regnrd these custvmnry deformitiea wilh • 
BHvace cnmplucency [oomplacency »f a aavage would be leaeofc 
hull], as an I ndian litiee hia flcah pstterna ana punt. I heliere llwt 
I can prove them to he monxtruuH, and I liape bennfter to de v 
conr4u.-ivelv." — U'ltat a cruelly laultditiing hem^erl And m iB 
the meanoiiile we ore to remain in a atale of darkne«iaiid tma^ 
comphcfiiry, without ao much as a single gleam of lam plight t* 
enable ut to gueaa whnt thone terrible delurmitie* are, and whether 
they belong to all the Htj-leH we practice, or ooly to certain tt 
them. It will be well it wo do not, when duly enlightened by 
Mr. Ruskin, diacover that a great deal has been sod will be ex- 
pended on the oew Pajiice wf ^V'eiltauJI>ter fur mere M9n4tri/k9' 
thrn. 

X. In speaking of the Orock "t«g-utd-d«tt"Dii>ulding', oar 
of lainpa and li)rl>l biibblea somewnat laclt-^-daiaUy about hi 
neata and rotiiidc<t pebbles; — whereas btrde'-neata and pebbles ' 
just n« much to do with the mutter as Indies' ringlets hare 
Ionic vulutes. tlnleaa there exiated direct evidence to the 
trary, plain comnion-seniie would infer thnt auch pattern hm 
adopted for the iinrving of the ethiauit, na being well ndapl«d Iu 
the contour of that member, and a rod ucinf;, together with beauty 
of deHigii, much effect of light and aliude. Speakinx of the Pott- 
ctilliit, he ia obliged to admit that '"there w no fnmily resemblance 
between it and oobweb* and beet lea'- wing*." Into what rtrange 
extravagancies a man who U sensible enough in some things, nay 
he led by «iich cwiiy crotchets as i« that of referring or endea-nHtr- 
ing to ritffir atmoat everj-thing eonnorted with architecture to some 
prototype In niiture, as its expre:(>t niodeK Cubuebu are, 1 will 
venture to awert, the verj' laat things that would have keen 
thought of by Ihoae who invented the portculllo. Rhinoeerot 
hidea for thejnselves would have been ln(iD)tel}> miwe to the pur- 
poao, 

XI. Wrapped-up and perhape myFliiicd by his own recondite 
fancies '^'r. l{u;<kin has iiuito overlooked one very awkwiird eon- 
aetjueuce remiltijig frvm hia own doctrine, for if it be^ aa he would 
have IIS believe, that form* nol taken from natural objects ntutt be 
ugly, how prodigioualy ugly niuat all furniture be, \ et, consider* 
ing hia ingenuitv and li^eliue'M of iuingination in detectiuff aitalo* 
gics nnd rcaemblanecs thnt never occurred to any other mortal, fao 
may be able perlinpn to find out aome natural oojecta that (vr 
as models for tables and chairs. As to b«d»^ they of coui«e coi 
from — the bottoms of river*. 

\II. Mr. Huxkin frequently tipeaks rery un^ardedly, uttering 
whatever comes uppermuat without giving it a second thought or 
any after cniitideriiiinn, Although tlu'y have ever been cnnaidered 
r(|uully legiliiiiale uiid Ijeuuliful Architect oral decorations, be Kill 
not tolcriite cither festou-n* or wreaths. '^Du not," ho say& "carve 
the iniiue" of garlands lonkiag n.^ if thvy hud been uwd in 
liiitt prtici'nBiou, and hung up to dry [1] and serve next ti 
withered. M'hy not nhio cart'c pega and hate upon thom?" 
interrogation \* no doubt meant to be atnart, and nothing lew 
a clinrher, nrvrrthdes? it nei^ms to me to hIiow merely down 
ailliueaai for if thnt he valid argument, it would serve just 
well if turned ((iiite ditfercnllv, and directed BKain:it what 9 
Kuskiu himself cerlninly would be very lolli tu liavu hit, — aifi 
juat aa well niight it be said, for instance, do not carve ItavM 
Ilowcrt upon tlie top of a eoluiuii, where they cannot puan 
grow, therefol-e look as if thej" had been merely rtuclt up to dl/j 
the «on, befor« being used for culinary or medicinal purpo< 
>\'by not, as columns are said to have head*, give them eit 
wiub or hats tu lieep their heads warm, especially tho>»e wbicb 
obliged to stand In the open air? Hat*, however, would niit • 
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111* inntlflnm ar Dorics; ihe two lady Mietn would be tUstin- 
l^niaUMl by e»fii anit bonnets. 

XIII, In Ki* next •rctian or pnra^nph — for Mr, Ruakin's 
book ia divided int« nutnl>«r«il puriMcrnplia junt like thia Note- Book 
dC nine,— he f»IU foul of tfcut li« c»Il-. -'one wf llip worrt ene. 
MIm of ni<id«ra Gotbic Brchilecture — tlie dripHtonr, in the nliape 
pf th« hAndl» <if n frying-iHUi" — av, not fr}-ii)^-iian — "of a pair of 
*f»w«f»'— |wh«w! wroiiK i^tn! — "the hnndic of n eUctX of 
drawera, which U ii(«d ov^r the •quar«-li«a<led irindonn of wtnl 
w« «'*11 Eliubethnn buildinirt." Rtaiiv that b kartdJiitg EJJsa- 
b«tb>a arv-hit^i-turfr r^rr uncvrcnKinivutXyt Thai form he n«sur«a 
OS (b thu upliMt pOMibly. anj to ooavine* a» that it in m, exviaimf. 
••Loiik nbrcHid iiitii thp lnn<l>H-iip», and *e« if jou can diiie4jv«r amy 

me ffiimi j Ml b«i)t and frA|nn«ntar\* a« that of this «ln<ti{{« witk]- 
a^Iaokinff drip«ton«. You cAniiot. It i» a monster.' And eo 

Mr. Kuakiii fro«« nn akiiBinjrth^ {HMir drii>*ton«, till the fvam utmrly 

drips frtiin lii#«wn mtnith. 

XIV. The Ionic caplUl farw rmy littlr (n-ltcr than the Eliia- 
bethan dripstone; for onr (Treat enli;.'hieiier witw that in hU 
Opinion it in, "aa an nrebitertuml imcnliciii. etreedinifly baae." 
\ ct, if «<, there mint Ke acreat deal "f baitrnrKu and bud lasle In 
(he ItHtixh Museum, which he nererilielrwi i>r>"fe--(«?» t« ndrnire: 
iJthoiii;h. ex»-))t the Ifinic coiiininii and iheir t-amtalB, there in 
kinthiits to admire — at leaM, not in the fiirnde. rrcib«IilT. lii.w. 
Brer, he docs not extend hin admiration t" the front. 'illliniit;h he 

loea no! uny nj.^RMcnifig for some other oejTwion my reninrka 
M to his injuriotiH upinioii of the Innie capital, I noir paai nn at 
frnce U' another Btraii^e vntipulhy, ace<mii)»nie(l with inconsi^ency 
ftl*a. Ilia iliolike of Heraldry aa emtiellinhment in architecture 
taa been already noticed, and for such dislike there i^i rerlaiiily 
lomc re*Afln, the funn» and combinatiuni employed for it heinf; fur 
[lie mtwt part very monstrona and tasleleim. He gne*, however, 
•ery moeh further in hi< disliked, and would prodcrlfje niolloeii, 
leirendB, arid iuicrijitiun*: and that for the "ddcat reamin — if rea- 
f.p..,. ,p -, ,.■ 1^ fiiHed — conceiveaWe, namely, becauxe "of nit thinjri 
' 'ire. the forma of leitera are perhapN the mi"t fo"!! 

N Ii.-rt, he aftcrwarda cither conquers or quite fiirKet* that 

miAniinate anttpaLhy to leltcrn. when he lands "toat pond custom, 
^hieli wan of old iiiiiverMl" wf iiiMribini: mottoea and Hmteneea 
(ven on the wall* of ordinary ilHellinK-houHes. It ia an a"kward 
Jiinc f«* * •riter to have ^neh a terribly abort Diemory a« t« run- 
radiet bimb^lf point-blank at different places in the wune bunk. 
ler« I lake my le«v« of Mr. Ruskiu for the prwent. Ilavinfr 
bovtl tip aome of ]ii« erotflirtii nnd ab^urililies, in my next Fii»- 
iwUua I will brin^ forward wmie of the really instructive and 
mlnablG points in hie work. And one of them la trulv luminouf. 
Iiriiwjn? «o much liffht u|mn an imp«rtnnl matter whiv'li nearly alt 
Itlier writer* have helped to oh«ciire, that it ou^ht to l« written 
ta the walhi of every architeet'a offlee. 
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ARCHITKCTt'RE,— ROYAL ACADRMV. 

"In not belter encoiiraKtnff the Exhibitien ^t un by tho J 

liteetural A«mci»tion, the pnifM>;jnn sliowed as little policy aa 

hey did liberality of feeling, for most amiiiredly an opputri'tion 

Itop is very much needed to render them independent of the 

kcxdemy ; aince even did that body show inelf more di«piM>d 

-">ard« architecture than ft min' ilo'ea, llie ai-ounmodntion wbieh 

tilTunI il is so inadeiguate 1« that of tlii! arebileetiinil 

■ which arc actually hun^; up nnd riilal<>t;tied. that not 

half, if «o many, can Im ho wvn as la he intflli)jible; and 

bat loeDnrciiience is still further increaseil Uv the prepoHtemiis 

rateni of hnii|{iii|r. which i« to occupy the /i»i> and tlierenboulu 

tymotnc of the larner drnwin^pi, no matter «hat they are, while 

inuallcr unea. vhicb. if tl»ey nro north lirokinfr at at all, uupht 

10 be Imnieiliatrly apon the line, are hnnjr either nmeh ton 

^'~'- or much ton law. Siiruly it would be belter were the Ai-n- 

lo admit fewer drawing of the kind than they do, nnd 

Dture MrriipiilmiB in the aetectiun of tbem; whervnu, they 

nly take in very inferior dMtKUH. together with what are 

■ere viea^of btilliliiifii— itnd Ihiwetiener.illy very stale in subjeet. 

%at they ortiinlly banf up >ume of the piilthfist and mii»t nnin- 

''lip pruduininn!> uf all. upon the \rT\ line. .Mtue than ime 

M Bo plaeed tliw «eji«>u, that m-duIiI have been favoured by 

tiog put into au oW'ureiituatii'n;— whether (luise whirh are ui 

lit are treated exaelly as they deiervp, we ciintiul nnrlorlabe to 

ay; Irut what we do M.-r. ilu not, upon the whole, tmpre>u ua very 

kvcrarahly. We perceiie more of falJlne-'ilT than of any ad> 

P*m; — so MceMon of fredi talent, jiv frceli aubjeela, and uo 



ftadmeH at Uvaa; on the eontrfuy, mueh tlTMlatiAn nf Rntlijuated 
fukiaiv In buUdiop, to a degfree wllbul that iu some instaneat] 
■iBosnts t» mttt(|u era dine, and ia vi prepostenHW a^ would l>e the 
adnptiuR nf the ohraaeoE^ of onr older dramatintu in modern 
conrenatiim, Thua, hecauM they are unable to e:<tracl il4 better 
riiinlities from ila defeeto, arehiteet# give us Klizabclhan wilb nil 
ilH wunted dross nnd eonmanMB— ;>ureonly becAiK^eit iii unpurilied; 
nlierefore, au far from beiii^ miy merit, its purity beeome* a posi- 
tive fault; and of tuck purity the present Eibibttiun affords too 
many inittances. 

Et'en were the ahow of architectural dcn^nit more Matisfactor]' 
in all other respects, it is aadly de£cient io variety, the «ubj* 
beini; ton nearly of the same cast as n>|tiird« tbe clam of buildinj^ 
shown, and alao Mvlc and I re.itmtvnl. (t<ithi<! and Old Kngli-iih 
or Kliiabetban predominate idmuat to the exclusion of any other 
■tTle; and what few others there are, are not at all remarkable., 
Tliere is, indeed, a lar^ drawing (No. IDM)) of ^'The Sotitli 
Fafade of the .AssiM Courts at Liveqiool"— but lieaides that, it is 
a very poor and flat performance an a drawiuK, uhicb ia the tnly 
ihare the exhibitor can rlaim in it: the dmign it«elf nhnvit merely 
the talent «-e have lout, Inntend of any that we have gained to re- 
plaee il. Architects do not ii«w-B-d.iy« care, it deciUB, to let n^ «ee 
more than what is actually done or likely to he done. Tbey have 
an notion of ptittinx forth ideaa grntuitniioly; or if any such pro- 
duetions are ulfered, they are stined by tbit tvfa of thote wlio ex- 
clude or ailmit as to them seems proper For auffhl we know, it 
maybe the Aradtmiv'n CAap/itiR/ who holds tbe S|. Peter's keys 
of tbe Arehitectural ^toum. Altbuufh such ofliee appears more pri>. 
perty to belonj^ to the Profeaaor of Arehiteetare, we feel aseiir 
— at ;iny rate would fain permade ourselves, that he dnea not evefli'j 
participate iu it, or eUe mattera wotili) be managod dilTerently, and 
very much better than they now are. What kind of detiiffiii are 
iidniitird liny one can we- wbnt are reiei^ted 'v* not wi eauily a«- 
certaini'd, iliey briny known only to the nulborv nf them, and 
tbeir immediate friendit. We uuritelvea ran apeuk ront^dently as 
tn one instance of rejeetiou la^ year — nnmely. that of the denttfii 
for improving the facade of the Nat.ioiinl ('Milert*, which, na will 
be reineiiibered, waa afterwjirda iliouii at the Arcliilecturiil jVmo- . 
riation's E\hibitioii. H'hnt could have occiiiiiuiied the exclugiori 
of a Nubject likely to excite some attention and inlrreat, when »o 
many dull and htimilruni dexiKfia obtain ndmiKKiiin, is rather to be 
Euessed at than itaid; for thuu^^h if uttered our suspicionK might 
W deemed rhimeriral, we fancy that could the tnitb be pn>»«d, 
they would lie found to come very m'ju- it. U> are nil the more 
confirmed in them, because u'e thi* year find u ileai|rn (No. HWI) 
for a biiildiuK for t)ie Vernon liatlery. which seems to have Iveeii 
received M>lely on actroiint of il« iriaiynitiennce and liarmleaauM'iKi, 
far it iH certainly not at nit calcuhiteu to lead In any tillr or M|!ila- 
tion. Instances of very unfair rejection this soMBon have been 
rumoured: >ud if the designs turned away were at all nlwve me- 
diocrity, it wna EKitbing leaa than acjindAloui and trencberous on 
the part of the .Atademy to nerve tbem tm, and at the vame time 
tn accept <m many infia-mediocrity tbinj^iH as they luive done, 
Fortunately, there i» nnw a menna »f expoiing the tj'rannical con- 
duct and iuju«tlce of the Academy towarda nrrhitecture, because 
thune who have been unjustly treated by ihut body, can now appeal 
to the public llmiugh the Arcbitcctura] Aasuriatiun; wliich norieiy, 
if it mind what it i« alxiiil. may eii.Hily turn the rondnct nf the 
Academy in regard to architecture, to excellent account. 

Although ire do not know u-hal ardiLleetiirul drawinga huve been 
turned away, ire do know that they liave turned away mixlelfi altu> 
Eelher, which ts an innovation iiuile the reverse of improvement.. 
At fini we thought thai the nh>ii>nce of worki; nf thai c-last wim 
purely accidental and owing lu iionetiniiua biteii at-at in; whereas, 
we learn frura a contemporary that a inooel by Mr. Lliifhton. of a 
larice building noiv erecting under a gnvernnient department, wna 
actually turned away. It being a large building aap nidiiing fur 
ita interest as an architectural subject and ita Rtneax tor exhibition, 
hut ita being by Mr. Oighloii is of itself audiclcnt uuarantev for 
the excellence nf the niiKlel, The banishing modela in certainly 
quite a new freak on the part of the .Academy, Had models beea 
turned nway ur refuse*! aiUuitliince in order that a screen for draw- 
ings might be lixed nhing thi- middle of the roiiui, there would have 
been sulBcieut reauiti fur duiug hu, alUumgh even in llmt caae 
niiidrN might ha\e been nltoued to find a place ill the balL 
Tbe leant that could have heeii dune was to give notice in their 
lulvcnlsenientii that niudt-N had Uitn put under bun. Tin' .\cji. 
<lemy allow it to be seen that they are no frieiida l« ar<hile<:ture, 
aud aKem nlw to think that it has none lu any other (|iiarter; ai 
Icaat, twit njiy who either can or dare to remonstrate with them 
for their treftlnieni uf it. M'e aImo*t begin to think with the 
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editor of llie AH-Jaurnai t>i»t BPrliit*ct» K»vff no b«9inMB in tlie 
Ara't'-mr, nlt)K>ti)()i fur ■ •nmcwhnt difftrent rpsxtn frtyra hi»-^ 
nunfl}*, liM>u*«, with oi»« urejitiun, Ihcj- nhuw Ih'-nntiilvi-f li> be 
ArtMCi in It. mid do not tnukf it their bustni'ss ti> A" uuytbiitg in 
behftirof iirrtiittfcture, Ar to (l^fcnd it* iRl^re^tii. Were tli«y ta 
dn no, w* ahAulil »oon tee a very ifTent rhann for the better in the 
Ar^bltMlunJ Room, nnd in tlie Ke"<rr:il naiSityof th« tiling* there 
admitted. 

A* to tbe ProfeHor of Arcfaitecture. It is no creat wonder tkst 
b« Miffien tbin^ to take tbrir own murne, fur be tfl aaleep and 
dnSBminif. Nur to '^Thp Trofewor's th-wim" (No. 1I0«) of the 
raoit livrlf and imsKiiiittive kind, it b«iti|c miirkcd hj none aC 
tlio«« hold flight* nnd exubcr»nres nf fanrj- which dreuns, at leaat 
'^renerknhlv drcnnM," nviudlr eonaint of. On the contrnry, he 
aetma merely lo UHve fallen adeep over I>iir«nd's "PnralWe, aiid 
dreamt that be wis employed to mitke » nrllection of "ele^nt ex- 
t« trBrtu' ont of it. Kciilly the I*rofeo»or wems esoeedinely loth 
let ii« behiild anything or any idcns of bl* own, for when he does 
exhibit, vbich it but very rarelv, it i» ontr immiiuilly, nnd in the 
capMilv of drDU^bt^mnn rather tliaii of tu-chttert iir desiinier. First 
of all. tie tcare u* a mere hotch-potrh of Wren'H buildlnpi; next, 
merelv a e«nipo*iition of »culnturc for filling up a pediment; and 
now tniD "»yno|i«»." which after nil ih mi miTi- thnn "a dt-Tel»|>- 
ment of that Sr»t tiubli»hcd in the C«efut Knov.Ieili{e Society's 
Life of Sir CbriBtopbrr Wren." ^Vhen Profesmr Cockercll irakei 
«|», ha will nerhnj>« Hbvw us Mmcthinft less borrowed nnd utole, — 
■o«ethtn({ in which he in more immediutelv conceroed; foe in- 
sUiHw, aome of the bv«t pfirts of the interior'of the Tuylor Insti- 
tute at Oxford, and of the Kitiiwillinin Mutieura at Cambridp;. 
A» he now mno«g:ns he findu thiit tliuuKh he Inkca care to ward 
off ctitid«m. he cannot eiacily shield hintvelf iroin MUsiMlTenieQ 
and very dinagreeable reinarkk. 

Mr. Barry, an iiTOinl. exhibits notlilne, but ia content to be him- 
self exhibilcil tbiB»ei»»n, both in n portrait and abuit, — the former 
of wkid) i* tto far iruin beini; ut nil •atiifnrtory an n liketiCM, that 
Wfl at &n\ tbctiulit we mnst Iinve niintaken the number in the catJi- 
Iwie. Of I'rofeHBor Dvnaldwn, too. nil that we see here i* n bust 
ol him. On the other luiiid, we do behold ProfcMor Pu|piii — ""t 
in efli)cy of hia person, but in several fuB-ifnylk deniiniH, which 
are more remnrknble for the oddity of the mode of reiireeenta- 
tion and exeeutiun Hdopted, thnii for anything particulnrly pr%i?ie- 
worlhy in thtta lu de«i)(n». It huH been itnid of Mr. Piijtin tnat he 
|»HlruniHet» bad drawinir, nnd we now perceive thai he pntroniaes 
rery qmwr per«pective, and very bad colouring nlso; for nothing 
oui be more dat nnd enide than tlie Intter. A» if determined to 
rim quite cminter lo everybody «1m, while other* are aolicilouH t« 
*et off thorir de«i(;ns by every artJBCo of cclounn|f, nnd to make 
tbera as much like ;>irturflt >« possible, he ^om to the oppiwite ex- 
treme, and la «tudi*m»Iy un^ictvrial In every r^opect. Yet, we 
will not Ha eertain that even in thU nppnrcnt rejection of all arti- 
fire, there ia not a good deal of ortifiee at the bottom— nffcctativa 
there certainly ia. Tht nutntlrari ditfilo hta »ueh «b«nii« for some 
people, that they will not *ti<-k nt idieer absordity Inorderto gratify 
their paHsion for it, ns has been »bu*n of Uto yoare by Turner in 
hia pictures, and now by Welby Pupii in hii drnwinirii. Could wo 
fancy that the mode of re|ir<!iientiitii'n adopted by tie latter were 
BO with the intention of tcareerowing people nway from thou© 
dtnwing'4, there mi)(ht be ««me pulicy in it ; for aemredly neither 
No. I0«. which Nhowt iia Mr. PiiKins own rekidenre lit lUmsj^te, 
with « church lacked to it, nor No. HIT, "Itilton (.irnnjre, R'lB^y. 
the teat of U'luliinffton Hibbeit," is not, on Wmg I (Hiked Into 
and oouKidered an » dMiipi, fitxinA to dicpluv any of that tuperlOT 
/brte he him obt:nned m-dlt for. lie U by fiir too blind a venera- 
tor of mediwvnliKni in all It.* niitinem, to be at all to our U»to; 
for the way in *hleh he employs Gotbio, mnkea evident how unfit it 
ia for domeotic arehiiednrn at the present day. In one respect. 
Indeed, Noa. 10K5. and 1117, are more than uMially siitiiif>.etory, 
nnce the small interior views and ]i]an« pUfod upon their borders 
MTve to convey n uderably complete Idea of the respective build- 
Inipt. We have also in No. lois, "The new Dininj? Hall nt .Mlon 
Towers," another work of Mr. Pu^in'*, nlthou^h the drawing; it*elf 
is evidently by a differetit hand, and both on account of its subject 
Hud execution ia one Llini di'ierved to be pluced exactly on the 
liue; as did also No. 107*, "Iniorior of part of the uew building 
lit Enrt Sditiin Place," V. J. lUchardson. Were the line entirely 
occupied by the best nubjects and drawin^u, some of the best must 
Mrbaiia behun^ leaaadvanta^iuidy; but it nppesntouB nothing 
tern iban itulti&ciition to place on Iha tine nftvcnl thinpi that 
uui;ht not to hxce baen admitted at nU, white othera that both 
require to bfl and are deserving of tieinff looked at attentively, 
»n put more or less out of sl^it. Surely tJt« architectural draw- 



infr« must In tit* first insrtance bo chosen by drawjnfr l<it« to deth 
which are to be ndmittod; after which, thote who are np pointed to 
hang them are blindfolded. In tbia nwm the hunfpug » ■« 
wretchedly — or else, maliciowalr manamd, that bc«ide« iojutioe 
towards f^od tbinirst uncalled-for cruelly ia shown towards soom 
of the wvrat. Althoutcfa it may look like unnocountnhle fo- 
vfliirilimn, it wm surely nutbinjf lc«> than the refinement af 
cruelty to put, with matict prtpfnuf^ just where tbey are, the i»» 
interiors of Ormond Quay Church (in the Peckuiiff-Gotliio nylt), 
as if on purpose lo di^frurt na by letting ue pl&laly Me that they 
are the "perfect abominations tliey have been efdled. Nor ate 
they the onlv thin^ which would have been fnvoured by Wisf 
either turned away or thrust into th« ranks of the ladistinj^uiih. 
able*. It will he tbonf bt that we keep harpine very wearisomely, 
aftain and o^ain, on tne merA matter of had hanjrinr. Trite, «t 
do ao, and it U in order that our obstinate impMtuaitjr nwy foTce 
attention to it, to aome purpow. Were there no Pr«fc«Mr of Ar- 
chitecture, nor a aingle nrenitecl, we could only be tarprised Ibal 
any body of artists with the title of a Royal Academy sbonU 
take in so many thiiipt not nt to 1m aeen, so many more than on 
he properly seen, nnd asthecliinaxorabsurdity, to baoft upBonecf 
the very worst and iioon'st nt all in the very beet atuntians. Al 
painters, the irenerul body of the Aeademy may know no mure uf, 
and care as little shout architecture as Uielr own porters. Net 
only may they be incnpuble of jud^ini; betwi>en i;ood and bad d*> 
algna, but not oven so much a* kitiiw nhitt aro dengna, and «ImI 
ere mere vieus. They may hare nn ausuieiua that the front of 
Wells Cath^dnl (I0i3) was nut dealKued by Mr. Uulby, nor that 
uf York .Mintter (IIU*) hy Mr. Bed^rd; bat then, why do thi^ 
nut leave architecture to the nrdiiiectit? To suppwui tliat Ifct 
latter are now even so mudi aa eoosiilted, would be to suppose tkal 
they are what we do not cars to say; bat it is certsin that Ikcjr 
show themselvM to be rary remia in not properly reuii»n«tmtlnf 
in bebnlf of their oan art.— Muy there never be occaiJun fee am 
making any such unpleasant remarks sgaini 

There are verv few desiffis this season which aliow m any bnild- 
inffs either lately executMl or now in progrees, Ibst »re in an* 
other style than Gothic or Elizabethan. The onlv tnihject wkicA 
shows us an edifiae of any importiince in a different ntvlc is No. 
lOUO, "Tbe South Facade of the New Assise Courts, Liverpool,' 
W. 1[. Caninhell; in which rather largo drawinfi Mr. t"*s «wo 
share is merely that nf driiughtfiman, trnd even in such character he 
is by no m«nits an extmordinary one. Whst is extraordinary, how- 
ever, is that any one should be at the pains of merely lettiaifuii 
see another person's ideas, if ho could not at the same time •itorn 
some talent himM^lf. Iliut the ded^ been hiM own, we mi)(ht ba'n 
praised his ahulinence from any of the iiaual allurements emplojred 
upon paper, and his tru-tinir entirely tn its intrinsic merits as an 
nrchitoetnral ramiinBltimi. As such is not the case, the absence of 
all aim at pictorml <|uii)ity and effect is rather unaceoun table, it 
heinfi so cotitmry to ejihkbition prtifilet; fur white many tldn^ 
whirti wu here see have nn adventitious interettt iin[iarted to llun 
hy dexterity of culourinK, snd hy baok||70und and figures^ whiA 
dues not at sit beluiiK to them as deei^a, Mr. Campbell haa net 
rendered Mr. K\st\e»s building hy any means his orbtur by his 
m<Klo of shuwinft it. Not only is the colouring Hat, but li^t and 
shade are su feebly expre^aed — in fact, merely indicated instead ef 
OxprcBsed, that the draning luokii mure like a vititni than the 
view of n real building. U^-tiides whldi, tlio perspective i« auna- 
what faulty, and the pnint of view inj udidotisly chosen; for bad it 
been taken a little mare obliquely, while the south portico itself 
would have been in a more iiictureMiue altitude, we HhDiild have 
distinctly neen the squure nillars ajid low screen walls betweni 
them in tlie otlier favade, wliicli are by far the most original ideas 
in tlie deeign, and which would hare contra*ted admirably with 
the rmmd columns anil n^ien intaroolumna of the nuutb portico; 
which tatter, althoufrh certainly a noble and classical piece of ar* 
rhitecture. gives us little more than a correct copy or restuntloa 
uf the front of a Ci.irinthi.'Ui temple. The only tiiucli of nri^nality 
there, in the lofty stylubnte on which the portico is raised, and the 
steps leading up to it, both which together, add the pirturoM^ue to 
the cla(.'4ical.^-or would have done w>, Iml for the three windows 
in Uie ityhibale. which mar the whole facade mi slioekiiiKly ttiat it 
ought even now to he leriously consiilered whether they cannot by 
iHinu- contiivance or other be got rid of; and got rid uf tkey 
ccitninly ought to he, acre it even bv some sactiltce of jntemal 
convenience. — Here we will take tbe liberty of adjonming till oar 
next Number. 





TUB CIVIL EKGINKKK A.VD ABCIHTECTS JOUttNAL. 



183 



IMPROVED PCMPING ENGINE. 

MfmoRif of fuel that «rM tinl Hliitined by th« Condth 

n In their «iiigle-*ctlng en^a Tor piuopiag wat«r from 

■MWMinagv attracted aiueh attentioa amontf engineen 

ly. The fact of lliv kUvgAil seonoinv hiii-ing Men italij 

wmt fint denied nr doubted; tlioo th« nubject wu Inve*. 

' the fact found not unly to be true but maUy Hcconnted 

^■ras iwtiiing more than might have boMi expected fnun 

^ degree of ezpunuon rffMiM in the atwm-cyUnder, eflS- 

ttiag of all ndiatli^ aurfacec, and generally rreit care 

. of the eDgine irorkere. Thne were admitted hy all t» 

Ht Mitirc« or e<^»nnmy; hut many sunpuwid lh»l Ihey 

rie way necemarily connected with idn^»-melmg engines 

I the Conthb plan. Thl« led to the erection of Mveral 

rinn for WRtenrorks' piirpuaes in Tarioui part* of the 

i the tttvin^E iif fiiel htm in all cntr* benn found to be 

Nilien compared witli the former Buultuti and Wnit 

howerer. in frctinently the prugrem of correct Idea* on 
deal eubjecta, that it i» oiilr nuw that ihtine tnteresled in 
jplu ^n becoming gndually convinced that the desired 
r«f fuvl may be attained without tbe cunbroua and ex- 
ichinery of a (:orni>h rngino. 

ulUritiee eeaentlel to the Cornlih engine ore, that It Is 
ting, and that It ahould not directly lift the wut«r it le 
1 1« niae by it« mean*, hut that it should lift » pondi-roiiN 
fUA b then let fall, uud in fnllintt raian the wutt-r. The 
nectrd with such eD)[lnea are, thwt they are double the 
«K^, and du tlieir work in an indirect rnHnnrr: and the 
Da ^Iveu (or adoulin^ lhi« description of enifiiie ia, that 
Bngmeoould trorlt with the mme amitunt of expansion. . 
ba oHlcatatioDs of Mvjng, all conuderation of the loM of 
il sriiiinff from the ^renter Iir4 covt of the Cortiiah enij^nm 
ni oniiLied. Thia icreiiter first cost arinea not only fnun the 
argcr liw; of engine rei|uired to do the eatue work on the 
b ayatem, hut nloo from tho nec«HHai-y concomitunta— huge 
fiMTCi^U on the pump-rods, cn^rini'-liouNn and foundatlona 
Hw aeecBsary sixe, and staml-pipt-n that have not unfre- 
^oo«l nearly ao much as the engines themsrlTe*. The 
[t on this Uu^e enpeiiditurc hits frequently gone fur to twal- 
wvlnic on tlie foel. 
kyc been led to maJte thetie preliminary lemarks in consc- 
tectinu; u smnll enpne, of Si>-hor>c power, made fur 
Wntfrwitrk" f'liTjipiiny by Mrjwrn. Smijimiii, iif Pim- 
ch ia a double -actinic euinoe, and ctitd off tliu fiteAm at 
of the length of the ttruke:. go ua to expand the stcuin 
timeti ita vrigiual bulk; and all the radiating aurfucea are 
[&i)d eBii-ieutly clothed with iiuii-conductin); eubvlanrco. 
Ivoral trinlo, it line been ascertained that the coniiumption 
~ I «nl^ U| lb. per horoe-powcr ^er hour, and that ei-oit thi« 
ff H IS expected, wilt be conaiderably exceeded wh«n the 
' have fixed n second lioUer, the preaent one being onlv 
the tiM that th« makers intended the engine to worlc 
liiereeult, we think, dearly urorw the pr»ctic«bility of 
■the Coruiah economy of fuel with double-acting engine* 
iiy eonatracted. 

engine hu another ndvantoge not very common with 

engine*, iu being capnblo of working "t the H*mi< ip^ed 

dinary mill-engine. Thi* is acconipTikh^d. partly by the 

tion of the pump-riUvM and portly by thi uie of a new 

[pnmp lately re^atered by Mr. ThomiKin, Mesen. Simp- 

> engravingn, fig*. I and 8, ttbow a itectinn and ex- 

' tbis pamn, from which iti> uctiiin will lie very eatiily 

It is, aa wilt be seen, in mnny respecta the same as 

|;backel-pump : but there is added to it the pluiiiccrfj', the 

', area of which in half that of the pump-barrel b 6. This 

idilion makes the puni)i double-acting, niid suitable for 

Dght by a double-acting engine; for, when the bucket is 

one-half of the w.-iter that It rauex, insteiHl of going 

livery-iiipe d^ occuiiies the place iirevioualy occupied 

per, ana when the liuckct dei^>:endD, thb part of the 

I expelled by the pl'ingcr. Equo) c|u»atttiea of water 

Ivered ul each stroke, and tbu pump i> double acting, 

I some lime it has only twu valveii, and is nearly as 

I ita ComtroctioD, and oocuoics as little space, a* a single- 

lu all pumpa it in vi the first importance that easy 

, be aJTorded to all the valves, and when tbia condition 

.. and the vahcs made large and of tbe best modern 

tboM who have made double-acting pumps tm the 



fnatnt ayalom with few val»»i«, know that they are hotli exnen- 

eiro in lieJr eorutruetion and unwieldy in their dimensions. I heiw 

rig. l.-fcil»>Ml Vkw fig- I.-Iot«*al VI.W. 
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view of Tap, Vl*w of T«H». 

ubjeettonaare very much ubviated hv Uie plan we have now de- 
scribed, and much udvantii'ge ie ahio derived from the water huving 



no turii4 to imtlce io punnrtliroudi tho pump. Tbi«pr«vc»MtIie 
eoncasiilaa that U *» »hj«ctioiMbte in numy {lumim, and ertmblm thi« 
ptimp 1p be worked much quicker llmu on« or ilie nlil oonstruo 
tliin. We cnnaider this, ihercfure, a.% a d«'nl(!il improvvmrtit in 
the nppllcatiun iif ilo'iihlt'-nclnitr ■rn^i)n< In the pumping of wnter. 
and we bape that to obvioitii an itnpniven)«nt will «pf«<Iily «Kure 
fw lUmUr an extmaiTe adoption among the parties interetted in 
tkis 4ep«rln)e>it of rn^nemn;. 

Tin ivlluwing piu-ticuUn give rame of the dlmenMons of the 
eniHne: — 

Diameter of cj-linilcr, 90 inchte. 

Length of ttnike, 3 feet. 

Lei^h of bsan from cylinder centre to «>nn«cLinj[-rod centre, 
i feet IncheM. 

The bailer b cylindrical, with an inl«msl tuti«<, tlie diameter of 
the Ixnlcr bein^ 4 feet. Mid of the tube 8 fuel; the length U fm>l. 

The en^ne worlt* two pumps, both lwin({ connecleir dirently to 
the rrnnk-end of the bnun; one of thenn » inrliea nearer the cv- 
lindtT. «nd the other « indii><i fiirUurr frnni the cjliiHh'r, than t^e 
i-uniiectinit-riHl c*'nlro. ICiih thin arrangctnenl, one pump has n 
stroke of 31 iiirhc*, and tiie other a sttoke of 41 inctie*. The 
object of hai ing twa puinpw im that one maj- be wrought when the 
water is lieine pumped to the higher part of the Uiwu, and iHith 
used when the watvr is Wing delivered in the luwer ili^trtcl. The 
diameter of the ptunK'ert in both pumps i* the tuaie, viz. 8 tucbe*, 
and the di.-imcter nf the buckets I* 11^ inrhtw. 

It ia to he obiiTfcd that ihe de^iim it ultimately tu work tho 
engine trith Itvo builen of the ahmn dimeDUDa>; but Uie aecoail 
one haa not yet Iicen fixed. 

In eatimntitiE; thi* pcrfortnance of the engine, Ihc horiM^power ia 
taken at 33,000 Ih. rnii<^l tme fii«t per minute, mid the numher of 
Iinrecu'- [lower is determined hv ini iiiiliiMlor fised on the delivery- 
pipe of tliP pump, which, combined with the iipewl of the engine, 
«!>■« the ^eetiw! power, exclusive of the friction of bmli the 
k'nuine and pump. 

The ateiun-vnlTC ii two short slides cnnnerted tugrlher and 
trrouglit by c»m*, hi as to diipense with the um of « M)p»nite 
expansion valve. 

It will be observed that the distance from Ihe centre of one 
ptimpto the ceutnj of the other is only in ini:hm, atnl both are 
lixcil in a well of i feel K|iuire. which shovr* the gnrat iiiinfmcl- 
i»ww i.r this kind of double-iu-tinf; piimp. With nv other kind 
would it liave been possiblo to put Iwo )iiirn|»x of this iiie in so 
wDftll « ••[•Ace, nni at the wmc time loaro AuAidenl niuni for cia- 
nlnalion, repair*, &c. 



BATEMAN AND MOORE'S PATENT HYDnANTS. 

The PatcDt Pire-Cock» arc introduced w mbstitutea for the 
inefficient *»o(l ]ilug. at present in general uHe. Under constant 
high pressure, they KUpcrmrdo the iiecewity for iire-etigine«, as in 
CBM< of fire they taa be brought into almi»t Instant ojierntion, 

with the tnii«t perfect ease 
/r ^^ "id efficieijiry, and u-ith- 

ff otil any waste of wiitrr. 

1^^^^ Tliey cjiM lie ntso eipMi- 

tiftUxly, rheaplv'. find mo»t 
effeethely ap|ilied to the 
wdtcring and thnruugh 
clennniniiC of *trcet&, id' 
Iry«, courtu, public build- 
iu)r*, windown, &e. ; in 
raiUay «tHtIans for Hiip- 
plyiitif engine tenders, 
clennxing c.irrisjrrn. Ike. ; 
nnd plHCud n-itbin mills, 
WMTeEiiiu>.ifA, and iiuhlic 
buildinKs, tbey would af- 
ford the mo<t tnipurtnnt 
protection iii;ainitt lire. 
They are iJso adopted 
for watering gnrdcns and 
pleasure gronndu, tmd by 
tJie application of suit- 
able spreaders or jets, for 
■yringing fruit trees, Sic. The valve of the cock is i'h»«d by the 

iiressure of the wster, — the gu^at therefore such prcwin-e 
<ee»mFs, the iiiore in the tightness of the valve tcaired, nnd effec- 
tual ufety from leaksge enniired. 



The Jire-cnok consist* of a ciut>in>D box or caaJnic cnntainSnca 
aelf-Mctlng valve. A, Hi»«d by Ihn pressure of the water. fi4 
street purpuaea, this casing is attached to a vcTtir^tl btuich fion 
tlw water maUi, and when not in use thv outlet of the i^re » 
closed by a loose oover or stopper, and the whole protected frum 
injury by a cast-iron case, i^iniilar to tlie ordinary cases or cenn 
for protecting street cocks or fire-plugs. The valve. A, consists id 
n ball of IcH spocilic gravity than water, covered wtlli iudia-ruUer 
or other elaatin suhntunce, and closed by Uie pressure of the waut 
sgsiniit A proporly prepared seulliig. 



THE SOCIETY OF TAINTERS IN W.\TER COLOLTIS. 

The Exhibition is on the whole superior tu last year's. Tht 
Presidpiit, Mr. Copl«y Fielding, exbibiu forty-two works, the 
best of which are, f'lVir near the head qf Loch Tau (^),— wi edNt 
after rain ; t'ievf of Saaudon ( lyff),— the elFect of Snowdon in lh« 
distance is well sustninMl: aHd.VcnrAormt9ft(l34)).^the stormy elo- 
ractcr is very gimd: they all aliow tlie artiatir iMwers of Mr. 
Ficldinir. The atmospheric effects he produces with rreat free- 
dom. — Mr. Cattermole, the dolirii-ntor of scenes of Uie Middlt 
Ages, hoK two excellent utmlicui: — TUi: Chapiti (34S), representing a 
nutnher of person* at prayers,— ^t is both picturew|ue and soIru: 
and The Catt at the Monasterjf (fiSS), which is free, rrnceral. and 
ftircihle.— -Mr. F. Taylcr's Mitruing (**). anil Opening)! (SS). are two 
miuiterly pmOiKtiiin*. The lint reprewnls lire dags wailing for 
the entrance of their keeper. — their faces are full of exprrssiMi; 
the latter, when they arc tired and weary, nnd shut up for the 
nighl: they are iwn of tlie Imi fiwintings of this artist. TU 
Clttuf in lh4i limr o/ Charlri II. (lit) is e4|ually koinI; as also is TAe 
SUig Hunt in (Ac Ltut Centfini (1J4),— Mr. De Wint'* init/anl, 
LiitofliuJiire (^&*). "tnl « Ifis-Fifl'i, are giKid, particularly the 
latter; but in a f (mr n/* /.in^ifi* (1H9], the water nnd trees nre d 
at all good. — it appeiiri uii un&ninhed tiicture. — Mr. George Frii 
exhibits some cxci'llent subjects, which all show great finiiib n 
effect, partiruhirly Thv. I'nUrti nf i/tr T/tamM ncnr Annfiujl (M); 
7'Ar AU'T JilaitcJir, ifiinul BUme (111), the nioiuntninitua MKncrj- 
well shown, — thia is the best; and 7*Ap Weir at Poaj^mrne. f 121' 
— The architectural drawings of Mr. Samuel Prout are. as usi 
all deserving of notice, oariiailarly the iii'thic ones: Tke Pi 
n/ Riiii^Mmiiit CatJirtlmt lo\ and St. lUirmif. Bmurait (289). r»- 
peciallv.— TA*' tliyh Altar Cithtdfal :■/ T^tilo, Spain ISS), by Mr. 
Lake Price, is an iidmirable drawing, and one of the best we have 
Kcen of Ills; the oniuniL-ntutiun is elaburutely worked out. — Mr. 
4il<!iinie him a clue^aic example — Vltw ^ Utv Temph <t/ XejArnvm at 
t'lti'tttmi the biickground is subdued in order to give more efict 
to the buidiiig, which is curefiiUy drawn. — .Mr. Palmer strnins too 
much after elTei;t tu Hun and A'kadt (149). and HheHeritii/ from lkt_ 
Sturm ^Xl^y. the contrasts arc vi<jlcnl. — Mr. Tophnm baa an df 
tiro compositiMn in italcing AV'/« (2*0- **^ his uaintinga have 
merit of originality. — Mr. Frederick S'aidJ, in No. flU, Inlrrivr 
Exeter Cnthnimi, is deHcrving of icreat praise. — ^Ir. Wrijjht shows 
a iroad composition in 7'Ao Mowm, vr Iht Di*app9inted £jw«cura,( 114): 
it nas muuu exprvsHion. 



>m d m I 
i9r ^^ 




NEW SOCIETY OF PAINTERS IK WATER COLOU 

This is the fifteenth Exhibitioni the Drawings number 
Mr. Warren, the President, has a large jiaiiiting — Jo»tjA't 
bnri(/Ut to JofA' (it's), illvijitralinu the Scripture hialory, where 
the briilhem bring lite bluud-sUiinedgarmrntcor Dei^nniin to their 
fnlher, who is ireppinf at the t^uppuscd Iikkv nf Li* son. There is 
Krent feeling iu this pifture, and aijown the jMiwer of the artisC— 
Sir. Hughe, the Vice- Pruaident, exhibits two pictures— 7&e Tfr 
ttran'ii Story (^4!S) is the bett. It is TcpreientioK «n old cavalier 
linteiiing to the deeds of pn>«ct>H done at KUgc-Ilill; the uoudI 
nances and situations show Mr. Ilaiche'n griva !<kill and t-uimTiwi 
touch.^Mi', Vncher has a tfwud arciiitccturaJ subject — TKe ItitM 
<\f St. Priftm liuriiiff tu Jtin<fl"'i"'* ('«!).' ""! buildings arc w 
drawn in ibis. — Mr. Anmn I'culev hn» nn cfft:clive picturo 
Srrfiiitii (3ii); it i* u ■ceneon WjiiiWniere I^ke in Ihe event 
the picture well exprcsiet^ the title. — Mr. Laportc sustaiua 
reputation in Cantab i3'i*)i the himv is wvll drawn, and is re;. 
sented pawing tho gtouiid, siixioiiii to alsrt. — Oae of the bcM 
the Oallcr)' ix Tim Xfurdrrtm of Tli'miiui CUint. i/Aiwnliem, 
ing up Ihf. l^lrr to tU CferffU (IGO). by Mr, Edward Corbould, W 
litts attempted a great deal, and has been wcU rowtirdcd for 
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Tie 6f^n9 «re "«11 ilrswn and Mrikin^, nnd the faf^it 

intiTtluren urc full of ihou^t nnd cx|ir(,-K*i»n ; the nrniour 
sUeutly dvuc, nnd the folimrinK riiruTOiiB, and doM gte^l 

Ui thin pfrscrerinK nrti-tt. — MK J. Clinse hM a cood Arthi- 
bJ picture— rfcf H't'irn from Matin* (Si). — We Mnnot 
itneot Mr. M'vhncH en hiK fifcurc mi Ptat* {\m\: it doM 
tnr up to Uii f^nnrr rfivrti^ — Air. AkflCilon h(i« n KnrrMtlnff 

Pfcn/j (W); lbcr« *r« a grent iii*ny fipirea in thl* wbtch 
ell executed, tLc piwitiotw ar« gowl, and ail «xpreM th« 
t in nhidi tti«r we «n|i*ffed. — There ftre fifteen vivwv t«ken 
itnlia. \>f Mr. J, S. Prout, pnint^d on th« qutt: the/ »e all 
and idiow the Mculinrilici of the traantn'. The be^ Itiiid- 
M by >lr. T. L. Ri.nbolhaiii, jun., Rmira (l»l), tiic qunyn 
idfn of wbi«k ar« ihown in n romRrknhiy dovnr miuiner'— 
imin Pahejr b«« an AainiAl^d |ii«turt>, '/'Jki* Slap d'/rrrfm ( IS J) ; 

imiitTi a nuMbvr of |M>tsoiMi emploved piirkin^ tli« hopft. — 
, Ridwrd's Juiia (175) baa a pretlj- face. — Mr. Kubin>'<t pic- 
f PvrttmcMtlh (77); Mr, DavideiiiVs HuSl'tn Fark, YorttMluT* 

m r>o^ ■Indy of tr<'«; -ind Mr. II, M.ipl<«t(ine'ii Homnty 
m f^}, * vi«iT Af Rjre in thi> didUuoe and the riii»8 of Win- 
kCMtu, are worthy of nolicv. 



W* ^mirttrh/ Paptn m fngitiffriajf. Van XII. LundQn: 

1 1* the lB«t numWr of a very useful hcHcs, th« oondnnon of 
ve Trry much re;;ret. It wiui » wxv Inudabln undvrtvkirifc 
. Wcalie to provide tho mcnn* «f puLlioitiuii for thow pio- 
nl papers t«o itbort for n vidume, and tuo hag for our 

Uia itbich did not CMoe uitbiii the ^copv of the liiKtilutiuii 
il Eocineere. Wc only «i»h tlint the x«ul of tbe profemion 
e condition wf tommercial ulf.iiri hml »tf<ivded .Mr. U'e^le n 
return for hU labours, and ^utlii-ient iiidufcnicnt to per*eveTe 

aodcTtakinn. Aa it id, the Qiinrterly p4i]>*rrt con-litote n 
ileaecMsion to the library of tlieeii«fiiieer. nnd include many 
»i subjects, iLluBtrat«d by iiiiwei-""* fngmi ing*. 

lUrrturat Publkatioii Sodfty. Illustrations, Porta I. and II. 
tune for lt«t8-II. 

Architectural I'uhlirntion Sudnty is nn inatltatian nbicli 
chilectn <'M)cht to i!ii|vpi>rt,- fur inoHl branches of leMriiiiia 
ticb a •ociety, and it argues waiit of a«d to be bebiiiilbanil, 
Mtur« IB, bowerer, now rediwnifld fmiii IhU idur. 

itnmbeni now hofure uh contain t)it> illuetrnliuni; tu what 
« hopv. )><■ the Great Xational IMctionar}- of Arrhlterturr, 
tlie member* of the Society have midertaken to eompile. 

pbites in each uunilxtr giveiiumetouii examuled illustrative 
article* Campanile, Ceiliui;. Chimiiev. I. nrlipl, Comtev, Cor- 

klaper, Doomay, Fa^iule, l^ig^iik Stiitid-work, Psvetnenl, 
d Gla**, Staircate. and Wiiidiw ('iiri)iieU. At the Society 
cseA to thv public atiil |>rivHte cutlectiouM or nrchileelural 
lj[a,it in natumlly to tie oKpectcd that many ciirioua and 
Jcsaniple« will b« iiidudi-il in the fteries. 

(ludertaking ia, we tliiiik, parliculsily well deKening of 
pporC of llm niemberii of lie archiiectiiral pmfeMioti, aa il 
ttce b«f"'te them a i-«piotj8 and valuiiWe lihrary fur reference. 
nay be very usefnilr taken into c«iniii deration by tht'^ en- 
L whether ihey thould not have nn KiigineerinK PuMu-iiliui) 
f, to reiifiHluee the nunier»uii r»-|>«rtM un Har^JOu^I^ Canute, 
ija, and other public work*, which abound with useful infur- 
I, and are iiuicc<!M>ihle to the profeMion. 

Uiitgt mii jUtnittutuUf Modern and SfcdiamtL Edited by 
K Coi>Hi!<, l-'.K.S. I'art I. ]^>iidui>, 1H49. 

1 la n re]>rint, in a separate form, of aoine of tbe large wood 
ringii ill the Buibkr, and being carefully workcd-vll ou »tilf 

a^htly linteil, they have nn csceeiliiisly good effect, In- 
they du grent cce'llt to the nrt of wood engraWng, and will 
I cdievp and haDdmuic nt-rk, ns well suited tor tlio library of 
cbitert as tbat of the ainali^iir. Some mod(>rn buildinga are 
e«l in the sericH, and tlic text \* further illn^trnted by ground 
luid detiiUs of the wurk. .Many wilt prefer them in their 
I Ibrui tu tLeir original ajipuar^ice iu the columiu «f the 
tpcr. 



Tht Mining Alamnaek/or 1H49. Compiled by IfcxKT ENoi.i<in, 
Milling Engineer, Editor of the Minii*g Journal. London : .Ift'n- 
iHg Jmimaf Offict^ ISW. 

Mr. English has here produced a work vbich will be found of 
v»ry gntat value to every engineer, and the moro au M no few 
boolui are ^ubliilicd on lainina. The Almanack contains a great 
many original paper* by veQ-koown writeri floilDected with the 
raining inlen'Kt. .Amonc them are those 'Oa tbe JurtKdietiiui and 
Practice of the StaiimineK Coiirln,' hv H. S, Stokeit, E»i|.; the 
' Newc^istle Coal-fields,' by Mutthlna Uunn; the 'Custom of Till 
Itoundi);' 'Kword* of Ancient Mining,' by J. V. \l'nt«>n; the 
'CurniMh Stctim-Enrini.t,' by Jumes Kma; the 'Slrueture of Cryo- 



tnick and Stephenson,' by Hyde Clarke; nnd papers by E. iSmirke, 
T. Clark, tba Editor, and Dr. Albert. Copiou* labliM of Slati** 
tics and Sdentifie Data miLko it a vvrj |inotical work. 



.1 jMttr to IjnA John Ru*t<il, on Ifui R-rfrdienrn of Prnnoliug 
Jtaiivavs in frdvud. By Uedii«b Phbsios Whiie, C.K. Lkiii- 
don: Wcale, 1849. 

This i* a praelica) and Intereating pamphlet on a most important 
nibject, of which Mr. White lias taken a very liberal view. We 
•ay, witluiiil any iirDfeMiionHl biaii, that no raeiwiire ia so neceHMry 
for Ireland n* railways; and It t* most diacreililiiUe to the minis- 
tn'i >)■<■( neither upon this nor any other reproilurtive undcrt.ik- 
■ ng« has one ainvle practical augge»tion Ix'i'ii iKlopted, nor any 

Sninounded hy tie cabinet !t*elf. Tho Iri.-Ji, therefore, suiTer 
oubly — from their own idleness, and the idleness of tho govern* 
mrnl. 

Mr. White's remarks un the Standing Orders do no injurtict to 
their oppresHive character. He says — 

"Tlic Sunriinj Ordeit wcrt framed wlih a view nf proteclinfi priialc ia- 
teieaUi llic tli|limi caniiikislioa will thow ihtt ihit objtct bai b«cn mote 
lliin icalliiil. Die leiat of money «hieh liudowner* ka>« rreeiicd for 
»iipposeil inJuilN f«uicd Iit ih« pSMlag of • railway through thrir pmp«rty, 
•re aliuiMt incredible. Tli« M*nebei1er t*A I)i[inin|tiam Campin; p»ld ap- 
Mariliuf ICOOOJ. per mile for their lanJ, and ihe EaiiMii Couiiiiti p*id 
npailjr at much. Now. tujipaiini thil ihe iiil«av occujiieil ten acm lo t'le 
n][l«. «hlch I* a feir svoreitc tllowtiKc, It wnu'it aiipc-ai itiM ihea« tno com* 
panics btie paid for tliclr land at Ibo itle of ltiUU<. per acir. 

Tlia cUute in tli* Slindiiig 0:dcri, which ilili eiiilt, rcquliin| the aMCnli 
■ad di»«Dt< of UniJowiiori end occupi«ri, c«n be allendod with bet little 
aJ(*nt»g«, itnil ii liable lo grtat ahuip. It ii imjiotiiMe \a coaceic, takitig 
Into cantiderition the h«nrlit etialf.TttA on prapeHji hji railriudi, and Ifae 
■mount of compentttion |ivrii hy isilwoy cnnipsnirn, (hil landowners can 
be lerkoui in their opp<i*l(ion. In nine cates out of ten U\cj oppoie a line 
of nillaay in oriler tu make tlis coniptny par cxorhiUntlr (oi i)te Und re- 
quired. Il il ceitabljr a umIcw dsiue, afTordiog no proof of Ihe doinhle- 
not* of the project. 

Miny of the cUvici of the Stetnlinft Order* which apply to lh« pitni and 
•vtlient ftie quile incoomienl. At ihc tame time thai yau are allowtd lo 
make a derlnilon In the tint, jouirr c.>inpGried lo sdhpre tn the iiri(insl 
gridienli, an illeraiion of unly a r«w feel being allowed. Now it la ecideni 
lliit. In a Udelinj cnuniiy, clevialicn ii imprscii cattle undet the rrquirement 
at to gradiciitt, Tlic clnu>e ri quiring (he landowner tn be (uriiiiFied with a 
■tatcmcnt of the treeuil depth of culling nr height of emlmnknienl lhn>u|h 
hit etiate, l» njaillj uielcu ; tot thould the line be deviated from, which i) 
fitquenllrlbe cm«i tbeic guij ulliuislcly he an ciubauktuciil iuieed of i 
culling, or rice m-ta. 

Anoilier otijfctianable clinic in the Stttiding Orden ii that requiring t 
dppntit of Kin per cetil. in iKc Coiici of Chance/jt. which hai tu ilgntlty 
faiteil tn produce llie olijecl lot which It wai (ramrd. nioicly, making tbonS 
Jidi coiiipaiiy ; whilil it haa had Ihe ill etTuct at locking np a Urge imnunt 
of capitil, no nhkh no inicrcti hii been paid, and hit iitlen bteo the meant 
of riiecQuraging mlly uacful piujcctt. Thii objucl of tlie k^ilatvre miglil, 
I think, lie mure etrccluallv obtained by rendering it dlcinl lo ilttpoM of 
lliftjei unld a large amount of the capital wu paid up. Thii wai done In 
thteaieof the Dahlia ind lungiiown Railway, and wa» la that Initaoee 
attended with the happieit rcnilti, li would pateeu the fnitber idTaiiiage 
of prei»ntlngovtr.apfeiilttien in rallnay thsio«." 

We de not, bowevor, concnr in thl* lant auggentivii, fur ue do 
not aee eitlier tlic kudiI ur the neccWty of preventing speculation 
ill railway shares. Trade, under all circunutanccs, to be efficient 
must be int. 
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FRICTION CURVE 

A well-known defect in nrvolrinir vnlvi^ w their "«iit of tlgll- 
neas iifieT some um*, or llieir grthi rrictiuii wlieii ti^htmind hj furci^. 
In a itop-cock with s ronicnl pluir, fi)r inslfliir-«, ihr lunmini iif 
we»T In llie Visnter {mrt ilitFt- n fram thnt in the KmiUler jiart, be- 
muBc evCTV poiiii In the furiiuT h»it a longer whjt for fri<:Ui>n tluMi 
any pnint in tho Utter. Tn letuten tlii* defect, it U necCMMy la 
mstie the plug n«nrly rylinilrirAl. The euiiAt-qiience* thereof are^ 

I. A comnnrfttively Irtlliii^ |ir«Mur« ciiuhta the phuf tu stick in 
itit Kirkct like n wc<dtte- 

S, The bi<rr-, innteiKl nf being mnite round, us it uuj^ht l« 1>e for 
ftlvinif the Aiiiil n hoe ^i^-aagr, iimitt lie inniltr flat. 

3. Vcrr little wear c^uHei l)ie Jiluj; to nlok cunsiilernbl]' la itti 
Hidtet; frum which ngain results 

4. The necciMil)- of making cock» compnratirely loniK mid heavy. 

n*. I. F)|- 1- 



S 



?- 
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b. 
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Tlie rrlction between a plu; nnil \U Kvchct dtWdefi itself so thnt 
the pr«duct« of the prctiBure multiulkil »ilh Uie k-iiKth of way are 
the Kline for »ny point in the rubbing surfaceK Tlic lenf^thof 
wa^ beinK differeut in different iurt*, the prc«4ure munt dilTerubo: 
it ui frreatcst on the Kmaller end. Ndw, a» the bi^^isr end must be 
ti(;ht «> well aa any other |>art. Ibo dejitmctive wear [nbnMivn] «f 
HDialler |inrtB ia apparent. Therefore, c<'n>idcriiiK »uch a truD- 
cated cone to be divided into iulinilely nnrnivr imen, I propu*!.' to 
take a more obtuse cone for en<h binper purt; and in eucli jiroittes- 
■inn, that it wnuld r«>()iilie rqnal |ir«Mur« fur every juitiit in tittt 
aurfaee to cause an Jinifurm iinkin^r of the pluf* in its ww'ket by 
wear The abape tUut obtained i» ono with a curved Mtface, as 
thoarn in flg. 1. 



T1i0 main fvalnre of lh« generating cnrve for aneh ■ nit 
thoftqoality of all tangeotaflra-rn H' tliBaxia. Hence the um< 
an Instrument I oonatnieted aa nhnw ii in fi^. t. A, and B. * here I 
«urv4i is dc«(T)bod by n littlu drawiii^^'pen moviuK ("> ■ noriMiital 
pinna. 

Fi^ 3 to « show (am« esamples for the spplicatkin of tlie dc- 
aorib«d principle. 



b. 



Flf.H.— 8. 

Fiff. S, A and B, repiesent two Btnp-cocka, whieh fmm 
8li»li6 mnv be called MZ-owk*. They have none (if the lro(M _ 
tiriiLn of tiiose now in uko, while tliey pusscsa the natural tendency 
of insurinft tightnes* by wear. 

Fiff. 4 rwjirescnts piirt »f a regulator for a loMmolive enjnne, fcw 
tran:«inittlng the nnj^ulnr luvltuu fnjin the Imndlo to thfi iruidc «f 
tt bailer; here the uniuunt of friclixn vnriea with the prea^uM of 
&t(?am whidi acta aguinit the journal. 

Fig. J fepre»enl» un axle for aatroaomirnl nr stiirveying intra- 
iDentK,&L-. aa,bb,ff^ are annular piirto of one 

~~ ^ and the wtme i:urve surfiice, and are so choaen 

^^iMMH^ I merely for the [lurjiotc of exemjilifying the ?»- 

^^ rieiv of ways in which ibid principle may b« 

Hpiilied. ax fur ni<i»t purpohed an aale wlU 

un undivided curve eiifrocc (ai in fig. \\ "in 

»vrve aa well, or 

FiK* S allows 'i 

coiutruct the tlirradto^ 

screw* •(■^■■jfdiny to t to 

principle, 'f bo pro) 

tions I prefer are — 

a b oinvfourtb of «r; 

BC oiie-fmirtlt, outtb, 

eitfbtb, tciitSi, or IweU 

of the diamctpr. 

^ ^^^^^^^K Ah n further illu 

-[' ^^^^^^L the vnrielfj 

^^^^^^^^ contriviuicen to 

eonitnietiun of 

the deii-ri)>e>l prinrii 



L_- 



^ 



TIs I, 



niHy be iioefulty rii{d 
1 will nume the ivl 
in^: — Curve- sh at>e4 1 
volving valves (ii -"^ 
of (!.»t oBc»} for 
l.itinjt the (luantity' 
eteum let into the 
liiiderd of hicunta 
en^uea.- -Similar i 



(instead of alide valrc*) for rteam-pngine*, wliieh npplii'd to eilhM 
end of the cylinder, would c*u*o « coniiiderAble nuving of eteatt,— 
li* in many eni^ne* (for in4itnnce, thoM on rullwaya) a frreat deal 
of slMiu in the e«niila it now loat. — A revulrin): motion, varyinf la 
•peed, wotild be better than the motion g^ven by &n eeceotrlc;.— 
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9*A«f ral*m.— Tunilnit Jointi In plpea. — Tb« difTemit contrfii 
(&r. S, fc) and ioumtUs in turnin((-liitbes. — Spindliii.— Ailtv uf 

wauw»y liim-tabl«>* Fixitxt^iiK fur upright »liMta.—Cou|j|iu4ii for 

■liafta.' — l'i)lliir« u( acrein (l)|r. 3, K, sand ft^-OUn »Un>p«n; — in 
■bort, *U thcwe cuutrivauCN Mhich pr«wnt timiUr rubbiofr (ur- 



A (1 I V P 

Til* fnctlMi U A minimirm and «iuikl to fkjrfi-zTjix ' *'*'*"' 

P =r til* vhtiW prviwut* which tbe ruU>ing: turfnce^ hkre to l>ear 

in ttt« direction of llielrmxii. 
D = tb« diameter of thv lar^r part. 
d = thcdiarartrr of the unxllftr piut. 
L =: tli» lengtli of the seiipriiting: curve. 

O = diitance of the point iit prnvity uf llio curve from the axIi. 
C ^ ro-«ffid«nt of frii'tinii. And, 
N ^ Booibor of revAlutlotu. 

ifttuuret to be takm <^ ttfwal uttitt. 

WUliABi Pwrbftirn, E»^. haviu^c kindlf OMoleil me in kriiiKing 
mit nv vclieiae, I have (lErcat plmsur* in pdUicI)' scktMo leilfiinK 
mr otdijpitioiu to biia. Thi< icmtlvnAQ g»ve mc hi« fnvotiraVlc 
ofWohMl about the principle deat-rilied above, ond alluwvd uc tv 
make •ome trial* uu on« of lii« lacumotiva piii^ini^t. 

I \tVK to vlf«r niT »ervirv« a* p«tonlctr. and u nwmufncturer of 
mtMl of lh« articlv* mentioned Alwre, u well a< wf iiutrunmta 
fvr drawing tke turvea. 

CiiRisiiAK S4;iirKLP^ .Vrrtianicitin. 

JIttiieiMttr, Mag, IStO. 

^K 8TEAM ASD VACUL'M GAVC.F. 

^^^r { Prom (4* Journai qf the Frtmkiin Iiutilule.') 

Tbc CotSBiitle« on SciciK« and Ibe Art*, eo«*li(Qlad b; tht Piknklin IsHi- 
tat* «f Um State of Peaiujltifeia, far (h« Pro«i»lion o/ the Ucrbanle 
At!*, Io wlwm wa> ttHrrri for citininaliuB aDil rvpart, an "Bngioe 
Be^tWr lail llsnatnntar Slttni and Vaminni Gaug*," inTcnted bjr Mr. 
Paul SntiMux, al tbpCli; of "Htm Yotk, Jttport:— 
That tha instrument r«ferr«il to is desip)^ for appl(cati«n to 
xaarlnc atenm-eninnes, nnd that it ii, In oat ward appMranc*, simi- 
tar to tli0 nmrtcinnl ckctch. 

It U Ihr^efuM in its purposes — ronflatinfr, l«t, of a eirevlar 
caat-iron box, faced with a dial, in whioh are cntt Hide bjr aide, ax 
{or mi>r<> as may W ri>(|iiir4>d ) aJotii, thnmgh ohtt-h may be wsn 
tht numhrrn ri>|iri>M'iititjf7 the revihliiiionii of tho cn^n«; thla la 
doiMtRiualed the "e>»iii(er" or "register;* ihid and Srd, of tvo 
fia^ea, one for ctvnm, thp ot)ii>r for vneiium, eomiwtcd bj auit- 
iAIe pipM with the boiler and coDdenw>r. Both tbM» iHitrr 
eonn»t of i-iTtieal ((Ibm tubca, hsnneticall}- waled nl Iheir upper 
rnda nitd tiuvin^ Ihctr lowffr snda [mmmiil in nrnall chiimhi>rs (tho 

Bainii) bfin^ tniuri>d perfect by tinning the branit KUnd« viirnmnd- 
aj; th« tul^.) Tliewi chambers rommtinicate with the rei^enoira 
tar the BieTCurjr only by thf> lii««r t>nd of llin «m.-ilt rhamber, into 
Ueh becrawiMl a jMUg; ko that It i* oalr bjr the niinnle leakam 
around thia arrear, that the aame premure ia maintained on the 
pifTCJiry in the tube and that in Ihi' mervnir. Tht ubJKt of this 
KrvKngeflient i* to pri^vent the tiM rapid afritation of raerenrr oon- 
leanCBt on different' l>« of preHiire. nnd alao to enable the tnwa to 
be fiUtfd aind then inverted in their rpaervnir, without low to the 
eualenta,— in fact, «npiilvin)ic the place <kf the bulb in romntun 
gMutea. 

TiM ateam (r*nfre then, hnvins l>frii partinlly filled, indirnten by 

KjmnpreaaioD of air, (Huord hy thv furred aiiceiit of the mer- 
it UMI the vacvnn gauffe, bein^; at flrtt entirely filled, indicate* 
Sc dmoant of tbe mercury, aa in rommon snugea. To pre- 
VMt, in tbe tteam gauire, tbc (oilinic "f the tube, raiiMvl by the 
naidntlun uf tbe merrurv, a small ijuantity of naphtha in Jntro- 
ilur«d un ila aurface. These gauges are thus preacnted in a com- 
pavt form, and in n manner tint vin-)' liable Ui dernnfrmont. But 
ft* it arotild rr^niri- a pmrlical experience to teal their auppoaed 
BdTaiit.iiEffi oviT those in common u*t', the committee, nt present, 
will confine ihenibclvea to n ronKidcTatiun uf the ^' Itcgirter," of 
whirh tlic fulloiring io a deacription. 

Br an attarhment to anysnitable part of the eopne.s vibratory 
motion ia MNamunicatcd to nn arm atlnchrd to a central buriionlal 
•hafi. iilaeed parallel to thv diid, and within llie t.-ixt-imn box — to 
tlir cndi of irhifh ia alan iiaed a ftnme carryinir a Hmull nbaA 
|tanllel tn tlie ftirmer, on ahirh ni% pull* or arms are attached. 
«ide hr nide, uid at n certain dirtancv apart, in >uch a way thnt 
the ri)cht hand p«ll mny fall nitliuut the vtliersi, but cauiiut rise 
itbont carrying the mU 



ThU fyainr-work, with the pall-thnft, 9cc., in made, by thff motion 
of the arm attached to the engine, to describe an on.' of S6; ur to 
more through on»-tenth of a cirrle. 

The end* of the juttU rex p«r timely n*"t on, ami slide over, sir 
cylinders placed side by side on the central shaft, all of which are 
fr«e to move in the same dirertion and independently of each 
trtlxv, aiwl are arranuvd in the folloa'iny manner:— 

For tbe sake of cIcorneM, we shall unmber them I, ^ 3, i, &c, 
bcginniog with the right-band one. 




On th« ri|rht-band ed(*e of cmIi crliDdcr are ent 10 alota, sad en' 
the left-hand, which ni-erlnpx the vAse of the next, only one slot; 
these slots beinic of >ui'h a aixe as uilj mlmtt tbe ena of one of the 
palU; then on l\\e b.-ick motion uf the frame-work. &e., the pall it 
carried h.u'k till it drops in, when the forward motion carriM with 
it the cylinder m locked. 

Ill tbe centml apacea f between Ihp ]npn) in each cylinder, and 
opposite to one of^the slou in tbe dial face, the nnmnera I, t, 3. 
Ace., to 0. are engraved al oinal distances round the circumference. 

The nails are placed one over e»ch of the slots^ *a that the pall 
can fall into the inner cylinder only when the slot in tbe outer 
one rome* directly under it; and as this occurs only once in a 
whole revolution, anil aa the motion of the palls is only thnweli 
one-tenth of n circle.it foUoas that rvlinder No. S can only be 
moved thmtiuh one-tenlh of its circumference, after cylinder No. 

1 lini moved a wliole revolution, or ten times thnt spac4>, and so 
on. Thus, if the fiirurcB nii N'o. 1 rejireAenl units, those on No. 

2 aill be tens, nn Nn. 3, hundreds, tkr.; and extending the same 
principle. No. I must more round one hnndtrd thoiiMiiid times to 
produce one revolution of No, A. It will be observed that every 
rerohitiaa of tbe engine must insure one-tenth of cylinder Nn. i 
t« move nmnd, iiuiHnueli as the ten slnts in il* righl-hnnd e<lg« arc 
not foiered hv any other cylinder, as is the case "lib the rcst- 

Thc cylintfcrw bcina free to more in ihu direction of their 
motion, or Jifirard, tSiev may be a4j'*st*d at any time to their 
BlartinK point, without deraoglnf; any uf the pallit, or even open- 
ing the Clue. 

The committee judge the following to bo the advnntagvs of this 
airangement: — 

1. The compactness nnd symmetry. 
9. The wiF^ with which tbc remit may hv read. And, 
3. The facility uf inljo^trne'll. 
The two latter Irving iinportMit considerations in an apparatus nf 
thia kind. 

The arriiftgeinent ia also probably of leiw expense ihaa tl>e old 
form of counter. 

In view of all which point*, the comraittee arc of opinion that 
Mr. Stillmnn is 4-nlilleil tn the Kirnt FremioBi awarded at the Ex- 
hibition, where tt was placed by him in October last. 

By order of the Committee. 

H'iu.Mit HaittLTO'X, ^i^tf^iy. 
Philii'.'flplfia, FitrvtryS, ISW. 
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LIFE OF GKORGE STEPHENSON. 
fContitiutiJ^mpairflOI.J 

Tn HVSS anil IdV4', the minili of th« tradrm t>f Lirerpool were 
kept ultve tu the nml uf n railwuv, mt well l>y the writings of Mr, 
Sandnrs a& by the it^^'^t want ur meaas for (jirrflng goodtf. A 
dflclnmtion was ti^neA hy IJO of llic Icadini: mercliiiiit* of Liver- 
pool, »etU»K fvrth "ttinta nnr line of cxinveyance ban fcecaine ab- 
BolBteljr nececHir^ to conduct the incre«aiiig trade of the countr)- 
with i^ccd. certainty, and oMinamj.'' 

To Met at re«t the doubu of thow wbo (liil nut know whellier a 
rallwB]- betireeii Llverpou! anil ^fnaclieatcr would do well, tome 
gmttcmcn went to Nurtl)iiinl>crl«ni). tn see the nilwiijr:! thcrt^ iit 
vturk, _ Tlieiw gentlemen wrno Mr. i*nnd»rs Mr, Li»t«r EU'i*, Mr. 
John Kennedy, uf .Mam-li eater, and Mr. IJeury Uncth. Tbey met 
(ieurgc iitc))heiiM)n at UarllnKton, and went with him over the 
St<H;ktuii and Dnriin^on Rnilwnjr, then buiiifc made; and nfter- 
wariU over soveraJ niij or traiawajm BCnr t^uinlerlanil and Ncw- 
caatlr, and wlijcli were at work either witli lucotnotivea or fixed 
engiuea.^ Aa the gicnt tnA of tfao Northumbrian railwan was to 
bsu] coal, M Uiat of tliL- Liverjxxil and Manchecter railway wim 
then thougbt to b« to haul i:utton aiul other ROods. On the «Oth 
VMf ISM. theto ffcatlrmt-a mndc their rv|iort to » roinniitte« 
«ttttog at LivrrpoJl, of which Mr. John Musa waa eliarnnaii; and 
It wait afrttldl t<i iniikc a co»i|Muy for a double railwny hetwten 
LlverprMl nnd ^lanctiri^r. A liat was npotneil for nh^rea, and was 
soon liU<ed witli luiiae* from Liverpool nnd .Manchtvter. .\ board 
wa« lik^wiM lUDttd. of which the then Mayor of Livrrpool, Mr. 
I.'harl&t La»r«nre, wa« tnndo cbiiinitaD, and Gocrgo &tei>neaaoii, of 
Nawcaatlfi, waa natncd engineer.* 

Stephenaon aet to work forthwith to Uy out the lino, and drew 
vf a |ilnn, whii^h vratt tent into the comBiittec. It was nnt, how- 
ever, til] the »9tli of tlctobcT that the prois]>ectini waa «ent forth. 
The rlinimian was, u already taid, Mr. Charles Lawrence; nmnnff 
the de(iuty' rhiiinuen wi>re Mr, John Moss and Mr. Jutegih San- 
dars; and anon]; the dirr*tora Mr. Kohert Henaon, Mr. Henr)* 
BonUi, Mr. JaiDfla Cropper, >lea«rii. Jolin and Peter Ewart, Mr. 
WUIIant Giiriwu, Messra, Adam and laaac Hodpuin. Mr. JoKcnh 
Hornby. Mr. M'tllinrn Potter, Mr. ^^''illliim Kalhh4ine^ and ^Ir. 
H'Uliam Kotherharo. Of thcM>, many are now dtrectom of the 
London nnd North-Weitern Railway, nnd had a );reat eharu in 
making the (>raiid Jiinrtioo, North Union, nnd other railwav*. 
Th« ■oliciton were Mexj-m. I'ritt and Clay, a inember of which 
trm is *UII one of the leaders of the railway Intereflt. 

The estiouil« wag 40U,iM>0i., ukint^ iu the nist of locomotive 
engines and everything ola*; ai'd it inuta b« renu-mben-d thbi waa 
fiir a roiigli ^ood< line. The Uock was four thuusiand ahar«s of 
one huudri-d iiuuml* oikcb. The goods goin^ betn-e«n Liverpool 
and Mnuchester « ere taken at ono thcmiaiid toni. djtll}-. The jini- 
9{)ectuR teeua to have been drawn up by Mr. Siuidars, ita ground- 
work being th« letter of that gentleman on nilways. It takes a 
hold and wide view of Iho iiuettion, and is a document well la-orthy 
of the Rrvit purpose for which it wits intended. 

By tiiii nblo writing the canal. owners were roused, and in 
answer to it the l.«eilji and Liverpool, the llirmin^hnni, the Grand 
Trunk, and other canal cempntiiM, neiit forth eirculan, calling 
upon "evm-y cuul and navigation company in the kingdom, tu 
oppoM iit timine and by a united elTort the eatabtisbmeiit of rail- 
ways wherever cuntemplnti'd." The Liverpool and Mani-liciter 
Ifaulwar therefore lent their jirospectuB, with a letter dated U3th 
KovflDiDer lltsi, to leading men, begging them to uphold the rail- 
wav eonpanj.' 

In the next rear, the erer-to-be-renenibered 183J, a Mil fur n 
Liverpool and Manchester Railway was brought before narlintnenl, 
and some of the piirli^mentary committee went to Lundoii to 
watch the bill." Of thi* coniMtitti>e we believe -Mr. Booth was 
one. To beat the railway, the on uers of three canals, the Duke 
of Bridge waler'n, the Mersey and Irvell, and the Leeds aad Liver- 
pool, banded together. >Vith tJicae were two lancl-ownim, thu 
Earu of Derby and Seftoo, who set up the common tale about the 
holiness of their domaios being broken in upon, and the prirary of 
their ditcllinK>i dentrvyed by hrioKuig into their neidibeurhuod a 

KMt highway. Now, it seems llie cumpiiny nnd their cn);inccr 
d been careful on this head, for their rotid was not to go withiu 
a mile and a half of the dwelling of thi; Karl of ^vAon, and was 
toccoM the Rorl uf l>i-ihy'i lands over the barren inosaea of Kirby 
and Kuowslcy, ubutit two inLlea from the hall.' 

> Sudan** t,(tt*r, II. N. lloDUb** Aomati p. i^ ' DaolIi'tAiimxilip. U. 

S Xootb'* AoMual. Y. )0. * Volwna of PmpHlaMi btlenfliii la U. VotXh, E*^ 
■ Boail's Actoaol. p. 14. ■ Prafprctn*. BaoUt's icoHiat, p. Itl. 



On tlio Stb Fehnuuy \*3S, the petition fnr the blD tru l>M 
hefiire tlw HooM of CommonK, and uii tin* >)lh, the t omniltlee on 
Stundiiig Orders resolved the urderii had been compUwl with.' At 
that time they had not found out Die way of watiting the maaif 
ot shareholders, by having standinK onlers Kiich as do engineer 
could futlirw, nor which could not be got through If any one o^ 

pOKOd. 

On the IHth February, the bill was read a Unit time ; and on the 
9nd March, a second time, after a debate of about tin hour and a 
liolf. Sir John Newport, Mr. Iluaklsson. Mr. n'lUuan YatCv P«i 
)fr, l>ohertr. Mr. Calcrafl. and Mr, Henry Brougham, epoke for 
the bill; Mr. Greime, and Mr. George Phllll|ia aj^itHt it. There 
w:ui no division." Since then, we hare found Lord Brvugham the 
grentesl foe of railways, and wishing to go back to turnpike madi 
and sUigc-coaches at ten milea an hour, 

tl»mo an^insm fuU lain lnif«rMU. 

t'ommitteeB were then named oiherwise than now; iintl Geoenl 
(iuHCMVne, memlier fur Liverpool, Man asked to be the chalmaL 
which' It Is said he kindly undertook. The mom* of the Ull 
then named cummittet* men of their own, ami got aa ■amnv frieads se 
they could to com« forwurd. On the Slit March, Mr. Aden made 
his opening speech for the bill, bein^; followed on the same sidehf 
Mr. seijeaiit :iipnnkie, Mr. Joy. and Mr. U'illiam BrtMighatn. Tin 
witnmaes spoke otrunftly on birhalf of tht* railway. Oa the Snd uf 
May, Sfr. anankie sniiuued up for the railway. 

1 he cAiinl-owners be^an their ease on the 3rd May, havinv Mr. 
HarriiMm. Mr. Ahlerwin, .Mr, Parke, .Mr. .M'Pooald, Mr. Eorle, 
and ^fr. Cullen. Mr. EIiirriM>n acknuwledf^d that there waa 
great loss of time in oarrylug goods by water, and that the railway 
WW shorter, being 30niues instead of M; but he held that the 
canals and ilver could carry all the tradit of the harbour; that tha 
levels and frcctions were wroii^; that the locomotive wai> an ue- 
sightly- Ivokiug thing; nnd tliat the rvrt of the railway would he 
three or four tunes as much an the entiniate. In behalf of this, Ur. 
Booth says* Mr. Francis Giles waa hrau«ht forward to give his 
opinion that it wuuld cost upwards of 'iD<>,00(>/. to carry the railway 
acroBd <'liut Mona idune. Knmi the official copy, Mr. Booth takes the 
fuUo^'ing e^ ideuce of GUea: — U- Ue so giMiii as to tell us wkcUur 
in your judKinctit a railroad of this description can b« safely made 
over Chat Mum, without going to the bottom of the Mom? A. 1 
say certainly nut; (and u^ain) undoubtedly not. — Q, Will that malw 
it neccHary to cut down the 33 ur 31 feet of which yo'i have been 
tutixkiat:; (nnd again) and afterword* to hll it up with other soil? 
This Giles likewM answered in tho aSimmtive, and uud it was 
quite impossible to Kct a milwuy Uifuui;h the Mo^s at any cost. 

Mr. Stephenson svcnit to have rcnu-nibcred this mnn'a conduct; 
for Mr. Ilerajiiith tells us,"' "ut the time the Soutlianipton RaJl- 
»ay wiu in cw»)milt«e. litis Gile^ who hod just deBConded iVvm tb<! 
witnau-box, after giving tome extraordinary evidence of the cost 
of construction, whicli turned out to be much too low, srae ac- 
costed by Mr. Stepheneon in the committet^vooim, thus: 'UilM. 
you are the lest fellow to tell a lie and ktick to it afterwuda I 
over heard tn my life.' At another time, having made eone sbaJT 
ubsorvution on G Je«^ the latter rephed : * If you had not esid tkM, 
.Mr. Stephen^oH, bo good hiimoiircAly, I'd have knocked you does. 
'Vou knock me doun,' rejoined Mr. ^ephenson, tukinji; this Gllta 
by tho shoulders, 'why, 1 d put such a fellow as you in my pocket." 
The uiiuoution were able to prove error* in the surveys and m- 
lions, which were acknowlediced In committee, oitd sci right; bsl 
«u uofavour.ilile turn was given lo the commiUve. On the Sffk 
of May, Mr. llarn»ua ended hi> cane; mid on the 31st, Mr. Adam 
answered bini. The committee then divided on tho preamblF. 
which was carried by one, there being 37 members for the bill, ue 
36 against it." These numbers wifi. show bow hu-ge the eomntt- 
lees then were. Tber oonsiated uf the parties named by tbi 
Griende of the bill, and a list of local nienibem, which would ll 
this «u« be the Lancashire list. Only a few members attendtd 
daily, hot on c^ery divisioa numbers would he bnmght uu^nosl ef 
whoiti bad not heard even one word of tl>o evidence. Tho eso* 
mittee of five gets rid of this evil, but without leeaeaing the eaal 
to the eharehwoMs, or the fees of the lawyers, lodeed, it will bt 
fuiind, whatever is done, that the oppression of the lawyer* new 
become* les^i, but too commonly their meant uf extoitiaii Mt 
atrengtheiicd. 

Ho far had the railway eempany ^t after a three nonths* wariA 
parliiuneal, and thirtr-oev-en working days spent before the tOBr 
iRillee. All that bad been done was to prove the preanUo. ud 
the clauses of the bill had to be gone through, when the ani|^iw 
members might be brought up to vote. Aecordingly, on the Isitf 

) ••>««■« AMMHit, p. !». a Baalll'SAiseial.p. in. • BmOiI jUmum. p. K 

I io RtUwsT Jsanai. 4ts isrtss. Vol. X., p. W. > • Bostk** a«wa< 
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J(iiM>, tiM firrt cluiM ttf thcblU. rmpoverlnit the etimpAity t» nuike 
■ railna}'. wju Itxtt mi a dirisinn l>y 19 to 13; th« ditu(t« to'ukc lnti<l 
wan fM-xt put and UkeiviM lu>t;'i«h#rviipcin Mr. Adnm, on ttck^tlf 
vf the nulvraf cam|Mti]r, ^itbdrew ifc* lnll.'» In the «imtnitte«, 
Siepheiuan vo* ezuninril; nnd in his Ei>e«ch at Xetrcsatl^, he 
•M, '*! tried 1o kt«f the engine do<m to Iti mitoit mi hour. I 
liad to }>Im* mj'self io that moat unpleaaaat of all ponition* — the 
<rttae» box of « iinrtiniiieiitary cominillee. 1 was not lon^ in it, 
1 MOT* }'nu, befuro I hngtn to wish for a hole to crttp out st. t 
could no4 tind words lo att»fy either th« doinmitlce or mrKelf. 
Seme one t[i<|uireil if 1 wi>re s foreifrner, aud aaother hinted 1 mm 
nud. Bui 1 |iui uti u iih arvry rebuff.' 

Such wu the end of llie flnt (rittl to «t n bill fur B railway he- 
tweeu Livtrpool nnd Maacbegter; but uie board forUiwitli aet to 
work to try ii^n fur thv m-xt yeatr. 

Tbe bacKen of the nutwuj' felt Huni, mjh Mr. R«Hith, that tlteir 
iiulnre noa not lo be set down to any laek of uublii- (ipiiiiuii in 
lavciur of thereat work vbich they had undertaken: nnd under- 
Standing many members of pulianMBt «tru»f{ly fell tbe peat 
Jnrlb oT th« propoaed railway, [t wm thougbt rijcht a iiiortiiiK 
^^^■■Id (m held between the railway cnmnuitee and Hucb of the 
^IBtaben mt were alito tooomr, ao aa to give wme I'lpiession of 
opinion on the then ttate uf niiitten. 

Tbi* tnet^inic »a« held on the tib June lAlti, when (eventy-ane 
neinben were pn^aent; ami amotii; thrni, lietieml UiHcoyne, Mr 
Bobert Wilaon, ATr. l^l*kiiLMll^ Mr. Spring Rice, Mr iVillinin • 
Tatnt Feel, end iMr. Richard Hart Itanea. Ur. SfU'lnir Rice, now 
Lord )Inai(ia|[l^. has altiKnt throushout been a (cmt mittcljief to 
nilwara. A* C)iaiu.-ellur of the Kxt-lii.>i|iier, he mi^ieil Die depoiit 
on railways to ten per cwot.; in the Lonlh he haii hwn iiitriguiii); 
for a Ravi'mineot audit on railwayN. The raeptinj; jtawed motu- 
tioni in favour of a railway, and a renewed application to i>arlia- 
aest. 

nr. uvKBPMiL AXD UANcnEKTKn sRtmiw hlu 

On RttiRK back (o Lirerpool, the railway committee adreitised 
tlietr rnienttao to go a^in before parti iiniptit. A« Groriee St*- 

nuison was not known In Lumlon, and it wr« (bought hiH know- 
ee of the lucoinotivc was not enoii^fh to ff've him weight before 
the House of ('uiiinionK, it aiw detcnniHcJ to *tt him aiiiile, and 
bare CBginecni belter known lo the public. (lii tho 1st of Jul v, 
thcrrforr, it wait rraolvrd that Mr,, now Sir John Rennie, ithiHila 
be aMke«l to became the ongiaeer of th« oompany. After mme 
wrJUoC) )l waa settled tliat Memrs. ^leorge and John Rennie 
■boaUTlH: naked to become the enpnccrs. George Rennie un- 
dertook a OCX (urvor of the cottntry between Liverpool and Mnn< 
charter." 

On tbe lilth of Au^st, the committee, moved thereto by the 
IjIBgioccra, determined to take n now line of way, gmng much to 
^^^^^M>Utli of the fifrriii-r; nml Mr. Charlm ViKiioln, uu behalf of 
mnart. Rennie, was named to make the teclioua and plans for thiti 
imdertakinK. A» thsM; went on, it waa vrcn tliv now line would 
coat more than the old, wliich bad be«ii set down iit MO.DOO;. Tbv 
entnmitte« had, therefore, to think how they should rai«« the fur* 
tbec mvncv which would he nrc<lful. 

Mr. R, II, BradOiiiw, M.I'., ■*«■ tnwtee for the Dtike of Bridf,-e- 
wat«r^<i canal, nnil the ntnnaf^er of it, In the hc|^iniiin{{ of tlietiu- 
dertaking he hod bcc-n uiilted to have ahnre«, hot refiiMd. It was 
now thought a mure flttinff tiinelowttle with tlio Uukeof Bridfre- 
watvr'ii IntercMB^ and it wac at lenftth agreed tbe I>uke of Suther- 
land aboald beeoma a shareholder for one thounnd share*.** 

On tbe 86th December 1925, a new prospdctua was sent forth, 
and in which tfaa committee give their siipiiurt to tho lucomutivc 
system. 

In February 1830, lliO committee again went to London. On 
the Tth, tlio petilivn for the bill wa* Mint in; on the Dtb, the 
at«ndiuK vrden vfn paaavdi va tbe IDth, the bill wa> read a firat 
time, and on tho 2Qtli a second time, without n debate. The com- 
mittev-roatn wu then thr fishtin^ ^oiirid, fgr it wait alwiiy* nturh 
easier Iv knock down a bill OiL-re tbiui in the House. On Hie ICth 
of ^Lu■c)^ the prciiiiiMo ntft* voted W 4;t to Ifl; nnd on tlio «th of 
April Iho bill rendn tbiM tlmr. In avtinti', Grncml Gascuyne, Mr. 
^\ illLatn Vtite* iVel, 'Mr. Iluekinion, mid Sir John Newport, spuke 
for the hill; and the Hon, Kdnnrd Stnnlov, noM' Lord Manley, Sir 
laaac Coffin, Mr. rhiliits and Captain Jojin DrailiOiaw, agaiont it. 
Tba nanbers were »H tor the bill and tl attainst it. 

On the 71>i of April, the bill waa read n &r*\ lime in the Lordii, 
and on tbe lOth, a Mcand time. On ilje Kith, tbe bill went into 
oooimittee, there being thirty-throe peer* present; Lioi-d Kenyon 
in tbe chair, and tbe Earl vf l>«rUy lo aupport hia own interest*. 



Evidence was ^ven anin*! tbe use of the loeomolive; but so 
poor a «ane waa made, the Lords did not tliink it nciMlful to h«ur 
any witneasea for it. ' * Mr. JoeM>p garc evidonoc in favour of the 
estimate*. 

On the 97th of April the committee divided, 3n for tbe bill and 
9 againKt it; tfie«e two beinj^ the Karl of Derby nnd the Earl of 
M'ilton. The bill wai on the 3rd of .Mav read a third time and 
passed; and oa tbe *th May I8S6, receiveo the Royal assent. 

On the 93nd of May, the conunitteD sent fortb a circular, call- 
iogtbe first meetiuKuf >>hureholi]ers,and in whtcltthcy uy; "They 
have olrCiidy received a proptMal from ao engineer of cmtDencc, Ui 
fumiah an eugine that akul complv with tbe dauM io tbe act, 
compellinK tlie eoneomption of suioke, — the engine proposed not 
to be paid for, if it do nut answer tbe ol^ectaof thatfompany."'* 

The fint ineetinit waa on the ZBlK May 1S2S, «faen twelve direc- 
tors were chosen by the ■harefcolders, and three by the Puke of 
frutbrrlnnd: and on the 30th of May, Mr. Lnwrrncie waa named 
cliuirman, and Mr. Moas ilejmty-i-hairDtan. At tliis meeting, tho 
ntiealion of a prindpa] engineer came under discussion. It WRS 
the wish of Mr, ^ndart and his friends to bave an engineer reti- 
ili'tit in the north, but othen wished to krep tbe MeHr& Rcanle: 
nnd the Board wrote to ask tUem to undertake ^e piofeeiionsl 
eupcri ntrnilrnre of the workiK. Mr. Booth saya, tkat on the 17th 
uf Jiinr, Georfce Rennie naw the board, nnd pruposed to superin- 
tend the eAecution of the works, making sis vlulap'early, and re- 
mnininfT on the ground seven or ten days at cack visit, but neking 
that th<r renideni engioeer should b« named by biin.> ■ 

Nothing will show more strongly the nlow oommnniration be- 
tween the great townit of London and Ijiverpool, l)Te>nnd>twenty 
years ago, Uian this propoaal of tieori^ Rennie. To make these 
six visits, which were two months npnrt, he would hnvo to trarel 
earh year fourteen or fifteen days, nijiht and dny, boxed up [n 
what Lord BroiiKhara calls a comfortable stage-coach, travelling 
on the turnpike mnd at some ten miles no hour; — but which wo 
know was nuiitl nncomfortahle, and whtrb made a nun tto tired lit 
tbe eiid of the jouiney Itetwcen Loudon and Liverpool, that he 
wanted a long time to refreah himself. An absence of ten days or 
a fiirtni^^t at Liverpool, away from home, wns aggrarated by tlie 
alowneK of tbe potit; neither waa the control of tlie eocineer over 
the lower ofltcers during bis absence made any whit more efficient 
in Lord Brunghnm's Snturninn time. 

For no dasa have railways done more than for pn>fearionsl men, 
and among these perhaps most of all for engineers. They can now 
undertake workit at a great distnnce, and exercise an efficient con- 
trol over tlium; the more ellident because it can be brought into 
play at any moment, instead of the icnvi'lcnt engineer having it in 
nis power to do h« he liked ot all times thun tbe vJMia few and far 
between of his principal. The readiness vf comoimunication and 
cbeajioees of postage enablee dailjr reports to be node ; and pn- 
feisional men are able to trw'.'el, without being kept awiiy for pro- 
tracted periods from tbe coraforta of home. 

On the IVth of June tbe board met, nnd at length declined 
George Uennie'a proposition, and named GcArge Stephenson ea- 
giiie«r-in-chief.i * We believe it liad been left to Mr. SAOdnrs to 
choose lietwcen Vtephenton and Mr. Raatrick, and that he named 
the former. 

xn, LITEKTOOL AND HANCnESTSB WOUKS. 

The works begnn on Chat Moss in June, and the first shaft, of 
the Liverpool Ttinnel was opened in September of the Mmo year; 
but very little way was made with either. In January lStf7, the 
earthworks were begvn.>> 

.\t this time, public werka were nn a aealc so mneh smaller that 
it <raa bard to find contra<!toKi with wagons, tools, nnd plsnta 
enough for such an undertaking ns the Liverpool and Miincnteter 
Itailwny; and great uiirki: ijiutead of lietng doiio clieapor, were 
Kometlmeii more costly, — being ibe monopoly of the great contrac- 
tors, or done by the rompatiies tbemHolven. For a long lime, in 
the lieginning of rHitwnyt, work" were carried ou by the companies 
under the tunerinlvndence of the engineers. In the end, Bclasa 
of capitiilixts hns been made in Kniilnnd, who are reiuly to utirter- 
liik» the grefltvHt wnrka, inaiiv of whom run hold a contract for a 
million, and who hnve been able to carry on work* abroad to the 
great prolit of this country. Thb class of rapitaliKta h*% much 
helped the growth of niila-iiys, not only hy making great work* 
cheap and easy, but by making the cost certain. All gre.it works 
however well ciirried on, are open to risk; but fomierlv this risk 
frll tin the companies, whereby the e-stimatos were exceedeil. Now 
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thU risk ia und«rtiikca by the contrsrlow, arnl it w much more 
cvmnioii for the coat to bit bflov tho cntintate& tliAO fnnucrl)- it 
wila for the ntimntm to be brlnw the emit. 

Iteck and horbaur workg. bonever (p-eot. are verv unlike rtUirny 
eonlrairta, rcavlitiii; vrn fifty or a liuntlreil mifes; itcitlicr «ro 
e*nfil wvrki on a like kjiIc, fur llie J.itirr by mcaiix nf locks cnn he 
BmAo niUiuut heavy cmbnnkm^nts; iii-r ore the mitinir* no Avey, 
■or the tunneU so away wr to long. t)n a rnilirnv, the need of a 
ODOotb v»y leads to hi)th oivuudK, dvep cutting tnroiigh nick or 
(lillUii): Mndi, iinil long tiumda romioK near to the (troitfid-lme 
or roachM by heavy g|i>))n. T« tnnatcr thvee work*, railway tiin- 
Iracton w*r* brout^bt forwnrJ, — an oprnitifti «hich Sti-phvni'on 
h«I|i«d to briug nUimt, thou^rh without the kiiu»ledg« or ttw tntvii- 
Ikm of th« ffreat reanll* which flowed from it. 

The gntnt eonlTartn have browfjhl up n hvrt of navifritt<>ra, ono 
of the net leaict itriking amon); th« aoeia) wunden vf thi* day. 
Uerv wt have brought tof[eth«r men picked frt.m tbo h«Ht of our 
voriinien in the two islnnda., of the alnintreit thMn, nf the unall- 
Mt t«achini;, of brutnl pjiuii^n*, .ind xkJIeil in th« ili«|ilny of their 
rtftngth and in tlic disre^rd of danger. TheM ni«n are hiiiidrni* 
of lhuii>anilii in number, liiibic to be thrown out nf work whenevci- 
t|Uaeks in parliament rhnuno to stay public underlakinft*, uj)d wliu 
will in a time of slniil furm an army rvady fur any niisehicf which 
mul^leiidcrH cin pmmpt and madness can carry oat. 

The great mint iif utirkmen and plant threw nn Stenhenaon 
Hrreat labour, and he had to or^antM hia stuS under illmcullics 
now little undenlood. As be brou^it mrae men from Kurth- 
usiberlniid, he was set upon bv the papeia for favoritiHm, and for 
letting loose tbeae vild men of iba Mat to eorrupt the nunnem nf 
th« Lancashire miui, nod au explanation wa« published in hia de- 
fence. 

In 1826. the directors tried to gvt a loan of liKi,00n/. from the 
Excfaei|uer Dill Loan Cummissioners. vhlcli va* after aome carre- 
>!p«iBd«)ic« grauted,*^ and it Ii{^bteiie<l the e»ll upon the ahaj-e- 
holdera in the lowering tiirea of the gri-xt panic. The loaq waa 
given nostly on t)iu ground thut it was dAirakle to aiTunl em- 
juonnent In KUTkinK-men in tbuw timm of di>4tre§B. 

The K^eat mirk of 1837 was the tunnel under Mverpool, and 
ber»» Steuhea^in's mining knowledge waa of very great worth to 
bim, and was of nu leix weight vith the directors and the working 
men. Niirhl and dxy were the mining iiiid digging carried un, and 
many dilSi.-ullic» had to be oierconie. The frround was in some 
plam a «oft blue nhale, with much water; in others wa« a wet 
oaiHl, l» go ihroiiifh nhicli much care ai:d Kkill van neMletl, a* it 
had to he pinned and propped with timber.*' A*'ork like thin, 
though now ctitiiaivn, waa iIh-ii ao new. the en[;inu«r was iiiitri> 
tasked nnd had a grcJiier burthen on him. In paKsint; under 
Crown-Atreet, nrar the Itotanic (iarden, for want of enough prup^ 
tbo KTOund fell in, Win)- a depth of Si) fret of loosie ntUM ejirlii and 
naiid. Ai this time Stcphens>in wnit away fmm Liverpool. 

&>nietinie-i ihu niincm would not work ut all, and the pr«aence, 
BUpcrin tend e 111- e, nnd eneiHiragmifnt of dtephenaon went often 
newded t<» keep tiicm at their iionta," to give coniidenc« to them 
by ahHrinK Uinr d;ingi-r»— » cidl to which, m already wen, he was 
nerw deaf. I'raclice naw giroi hardihood: there are thoiiKimU «f 
tuand miner* uho cheer eadi olhi'r on to the raahe-n atietiiptM; 
hilt at the time we arc naminj^ they were liitit* ii»ed 1« tbo work, 
and Uicy had to bore their way alnimt In the durk, with the water 
«lrean>ing around them, and nnrertain whether the props and 
»t»ya would l'«ir the prc&iiure from above lill the orcnwork was 
made good. Ilappijy u (ncat nnrt of the tunnel waa hewn throngh 
■ fine red MtniUloue, clean and dry, and needing no maauory.* * 

The tunnel waa under the core of >lr. Locke, na aaaistunt- 
t'tigiiieer; being one of his fir.t great works, and was carried 
thnmch to the Mlisfactioa of tlie iharvbDlden).* * 

By March lt>«I, there wai a working railway on Chsl Moaa. ami 
the iliret:tors in their report upvak strongly in' favour ut" Stepheti- 
aou'a ii)icrati<mM. They any:'* "The madway over the Muu will 
ho effect«d with much leas difficulty than was apprehended by 
those whose ienfirenee on the subject of mosses, or whoie pnifet- 
aional hiaa, altogether prereuted any rational judgment of the 
matter." 

In nil amended Idll that year brought before i»arUainenl, the 
directors got power to pay interest on calJ'^ during the proereas of 
the works, — a locaaurc of grcnt impurlaui-e, mid Hlthciiit:li Mrmiicly 
opposed at oil times, uni|ae»th'uably conducing to the ready raiaiiig 
of money fu'r r.iilway purpines. 

In IXVt«, it wa> found tJiat uotvi Ithstanding 21«,n00/. had been 
^ni, the work was uut going on aa fast us coidd he wished, nnd 
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the director? were therefore earnest for greeter «i>ee«l. eo aa tn get 
an earlier opeiiiug. The workmen had Wen partly kept back by a 
wet winter, aod partly by want of nvoncy, but by no want of ual 
on thu purt of t^e^rgv Stephenson. In thn> year n hill was gut for* 
new line laid down by StephetMon betweeu Rainhill iiud Burr-laBK, 
whereby the rallvray was shortened and tlic eo^t lehsene^. lu 
the report to the yearly meeting on tbe 97th .March l^'', all tkcw 
points were noticed, and Uk6wi»e the slate of the eftimalea, wUeh 
wer« sfinwn to be likely tu be escm^cd on some headi^ of engineer- 
ing outlay, beaidea land; but although 39,^7R bad bc«n U-M Iv 
tbe eiiL'ineer fur Conliogencies thii^ o-tta awallowed op by one head 
of outlny — parliantentary expenM-a. 

At thi> time the directoria «ay tJiey had, after due conoid eration, 
aiitlioriaed the engineer "to prepare a locomotive <mgina, whieh, 
from th« naliiro of tta ennatniclion and from the experiment* 
already nude, be is of opinion will be elective for the i>i>r|>o.ie4 of 
the company, without provinir an annoyance to tbe public. In the 
OiMirse of the entiling mimmer it in intunded to make trialu on a 
Urge scale, co aa to aneertnin the auflicieucy in all rcnpeictft of this 
important maeliine." Tliey likewise expreaa their eoniidenc« in 
.Mr. i^lephensuTi, their principal eiiginoer, whose ability and ub- 
wexrieil activity they are ghid of thia ^porttmity to acknow- 
ledge.' » 

In I (149, a fourth act of pariiament ww got, wblok prorided far 
a ManeheKter alatiun, and alao to raise 197, jod/. for providing sta- 
tions, engineo, waj,'ona, and carriages,*' which luid not l>e«n asked 
for in tbe lirst act of parliament. ludeed, it was for in«ne tlat 
nut iini'oinniim tn mako no provision in c*ttimates for ctatloos or 
earning stock, such being eniisiderod of oiimII imimrtHncv. 

Alwut thio time, the board were embajrrwsed wtili Itiv Exrhcqiw 
Pill Loan (.'oinmiuiiinera. In making the loan of 1UU,UU0/., the 
latter h.-ul kept ahold on the last 3(1 per cent, of the ealla, as a fur- 
ther securttv for repayment in case tbe works should not be itf 
■ aHidcnt value. The bonnl Iwing wishful to use tbeee calk far 
the works, oaked ttie nnnmimiiiiiem for the leave to raise theM, 
when the commiaaionera sent down Telford to reoort un the talue 
of the works. This he did in the end of Novvmber, spending um 
ilay on the line, ainl leaving his uiutistaiit to take detailed Riwiailf» 
ments uf tlie work.'* 

Telford's report was carefully worded to throw the KreatM 
doubt on the unJertaking, whetlier n« to the amount of work to be 
dune, Uie coal uf it, the time ne«iled, or the certainty of il. T 
report waa given in on the ith February 1N9, and the rouuninsi 
ern resolved not to release any port of the rails. Some of 
Lii'crpoul directiira then went Lu Lumloii, and having shown 
unfairness uf Telford's report, succeeded in obtaining tlic po 
reooired, 

Telford, !>peakitig of the power to buemplnypd. said that tbe 
of horwa bnd been ilunv aivny with by introducing two aeia of 
cJiiied plnjips. and be cunsidt'red this an evil, while the planea m 
be worked either by locomotive or fixed engines; ''biit which 
Ike two luller modes aball ho adopted, I uiiilerat4i»d lion not i 
been finally dc>termincd; and both being recent projects, in wkl 
1 hiive h.-id ao cvpericncc, 1 cannot tike upon mc to say uhethi 
cither will fully aii.-iner in pmctiire.'''^ 

This is f.u from aatislaL-tary in Telford, after tlie locomoi 
engine had been before the world firc-^nd-tventy years, um| 
hud bimBeif lulil out railways,*'-' in uhirh it wax lii^i buauien 
inijttire us tu the most advaiitagei>ii.ri mode of propulsinn, 
ought to have known aWut the loconii>tive, nnd indcvd inuat hats 
kniiwii, — but there wua a great deal of JoqJoubv in thu very bii;h( 
qunrlent, wiioh had it been given way to would have utterly stui 
ped the gruHth of rnilwnys. In aJtcrtime, Stephenson bin 
ttac inoculnted with the same feeling, and tJiowed it nitli oo 
warmth. It hcbovcN the pubtie-, however, alwajs to be on tJi.__ 
guard ai^ainat swallowing any statement* «n duthurilv, and pai^ 
tii-uliirly when they bear on any new andortaking. Tlie Iocimim- 
tive, gaa, bigh-Dr««8tire steam, f^teamhonts, and electric telc^papbi, 
wuuld oil have been swamped if authority had bad full away. 

In the spring of IKW, the directors, earnest for greiater (peed, 
onlered thu iHintractors to employ two gangs of men on all the 
eiittinjfs, one by night and one by day. After this time, nijdit- 
work and J^utxlay-work became too common to he thought won3#e- 
fnl. Notwitht^fiiiriing the wisbcu of t)ii> directors, n wet sumntf 
mid autumn threw the works back ; indeed, tlie heavy and laatiqg 
rains lodged much water in tbe ruttinir«, which had to be pump«d 
dry." Mure rain fell in th i« year than for fourteen yenr^ before.- 
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In 1820. K tkev<1iridg« wM ciMned at lUiiihil). llii*, too, Is 
«ioth«r work cnmiiwD at this time, but Ihriufftit wnHbv <u brin; 
■Pt du»n by tbp hifturiitn of the nti)«Hy. More books liare bven 
writwre aiiice If«'23 uti altew-briiiijv*, than thrro wrru lh«i (kirw- 
brid^B in the Hlanil. 

In thi" yrar two locomutive engines wer« ueH fur the firat time 
flir loadiDK mart at 1bt> two ktimC cutting." tftepheiunn, hj doing 
tliia, opened a n«v field fur ih* looomoiiv*. Nu», a goud rinrk ol' 
liKonMilir«ff is held by rontneton, beiidea bnlIaaC-waBon&, and 
thn* a inT;il himim nf eciimimy in Mirtfawarka <rm broa^t abost. 
The plant of a Ktnt oonln«>-lur iiOM'alwayii inrJiidca a locvinotiv* 
Ri)nn« and rails. This ia another example of the uain tent tonal 
benrflt derived frciin the pmirrcMofn ^cat improvcmcnl: indcrd. 
in taking iiji an tmiirLvenicnt, no one am fnntirll ut whnl it will 
Irad, mir in nhat indirect manner it may beiiclit the cunimunity. 
Tbt dador who tw>k ay the lump of ffiitta |M-n'hn at f^ine^apore m 
few yean ago, did imt Lnow that lie o-iia ciTiiitf hi« fi<ll(»t-c»untry- 
tBctt a mateiial, which tlioiii^h of little u>te in the Kact, >th<mld he 
of «o many iivk here. M'liat waa there made up into thr hnndtc 
uT an mxt, Kan here lii take the Bercnil rhapM »f a clitld'v toy, a 
Biirviol bandace, a stesm-eRidne band, a B|ieflkinD;-pi|i^. a Hhne- 
■olr, or a nicdallian, und tvl t« work tbe mind of evtry luucluinic 
and man of li;arntn^, ti> And new application*. 

On Slat Jolr 18M, the ntvti tiiiine] beinir finSiibml, and lifc'ited 
with iraA, whicn made it nwrc of a novelty, w»s opened as a abow 
t« lh« townJinien uf Liverpool, und irn* kccii hy scvcml Ihouwind*. 
A aiilllini; was paid by eavh periRin, and the money waa Hi aside t^ 
he «li«rM between the Liverpool and .Mancbtater lafirauirica and 
the familiett uf (he workmen who had met witli barta u]kid the 
Id*. Pruni this foiid a very fair Mim wjl' rsi*t-d, 

'f'. ■ u.tivc contest in IS'^ will need t<» be tpuken of by 

H-"i re fore we may gw on with Uiv work*. I'he** were 

•till t-'o'iig ini ill the beKtiiiiiiiK of m3<i, and the buurd found that 
more numcijr was wanted, l)ii>uKh llie line wu^ ready to be opened 
tltrou^bout. The more tl«>t <rn» neen of the iirtdcrtHkinpi, the 
OATe opcdful wM it known to be t\-> get •talion and nurehouite 
fMMn, »nd greater ae<MiDim*'diitiuii fi>r the traffic. At thi* time, a 
cattle atation was fim tlioujjlit of, and a Cvncli maDufaclory was 
«ei up. The whole otitUy va^* then reckotiwl at SSO.ono/," 

In IWtfl, the coal traiEf wiut lieeun, nod ipii the Ifilh S^jitember, 
1B90, tlM tine war ]Mrtially ojreiird for carrying pka^:»K<:r«. The 
bunentahlc death of Mr. 'llu-kimon nt the slate opeiiinfc, i» an 
event too well known to h« dwelt upon. 

There wa* a controvert-, an utuaf, wltether this rail* Hlimild be of 
oat or «r irrftuaht iron,' but the board, on Stephen »>n'ii adrier, 
sdnptt^d Birkiniibaw't wrmif^t-imn rnil, na on Uie Stui-ktnn and 
Etarlingtiiti Kkilwav; Stephenson, however, ratund the weiiuht from 
Mill, iicr yard on itie latter lu iMh. per yard on the Liv^rpiMJ and 
Manebester,** to needful hxil it a1ri.>ady become to f;el a 6tronK«r 
rail.'" The cost of the rail* wiw, on the whole. 19/. lOe. ]»er ton, 
and the whole wriirht XW7 Ions; the «M of the chairs wn« IQt. lOj. 
per ton, and the weight 1,1** tong," It) IfiSt, the directors re- 
ported that these nlla wen fitund loo weak, and arderiMl atmnfer 
and heavier rails.»» From ailb. (he weight rwe to Jolb., silb., 
and r^Ib." 

Of ihirt^-ABe ntilca, eMiteen wcr« laid with stone blocks, and 
thirteen « ith sleepem uioak oe lareh, the dlMpera beln^ laid on 
the embankmentH and moeseo.** The two mustfla eroswd were 
Par Moaa and Chat >roiu. Th« former wna small, nnd about 
aa ft. deep, and by June iuso was already beKinnini; to be brought 
under tlie plouffh. Clial .Mm> waa much grvaler, being: then a 
barmi wa«t« of about twelve (quare mllex, and in depth from 
10 la 3J feet; tbe whole being lo sponK)- and uift, that cattle could 
not walk over it. 'I*he bnttom i« clay and sand, on which it llie 
maaa of peat.*' Thla kaa likewise been brguj[lit under tlte hands 
of the biMSimilmnn. 

Tu the Jill M.>y irUO, the whole outlay for anrreyin^ and en* 
gitieerlD^, from the Iw^ioiioK of the nndertakinif, waa lil.STS/.," so 
that tke reward of Steplieoaoo could not have bcvn very esor- 
bitanU 

lo ltl3l, a new tannel wait found needful at Lirerpoiil, to extend 
the liar, and next rear the wurks were beifuu by StrutiriiBon, 

III ttUI. the onllay for cranes became grentcr, ami the want of 
tbetn on railways hu led lu many valuable itiviiittuuB. In the 
s*nM year, lu cooacqncJlM of • uaasent'er train haviiii^ nin over an 
■mba n k ineH t, StepbciMMi eel alraul n self-acting luenk, which tins 

** 1r'o^lcic«rf pHMpgcluMf ■ ■* VtitttM at Ft^*ptCtat^A 

■ * KlwUrM IUJlB«tl.p. a. ■* BMin't ATCOIIIK, |1.<:1. 

St SMHb'aacnruat.s. Wl. ■■ Vrfumior rvoHWiiiuo- 
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employed ao many alnor. A guard-rail wa< thottght of at Uial 
time for the ludu of the liues, but wiu> Kiveii up. 

In lastf, the limlier Uadlc waa begun, aud reached 2,iKH» ton* 
yearly. 

Uenidcc Mr. Locke, other now well-known enKineers were em- 
plnyi-d umler Siephenwn. Mr. Joha Dixon wss for a long linu) 
restdeiit eoi^iaecr, aad Mr, Ailcju-d supcrintvnilviit vf locvmolives. 

( TV it ewtlnmnlj 



PUBLIC ENTERPRISE, PATENT LAW, AND 

NATIONAL l*BOGRES9. 

\Contmtaed fiom pugt Iff 3.) 

If tbe enffineers, and therefore other enterpriMng rla«M^ are 
trammelled by the patent l>>">s so are they by every act of legiJa- 
tion. If, indeed, thci engineer were n ^uack, hurtful lo the com- 
monwealth, he could not be kept withiii closer bounds ; and it sap 
little for tlte prncltcal bearinf of our inywtem of i^vernmenl, that, 
with the greatest want of pviblic works, the civil enf^neers have for 
the last two or three years been atannnf . Enf^aeera are m> Hr 
from r<>eeivin^ encoursftement, that they arc in every way Itept 
back. They have latterly forced the gorcmmeot la miike « sani- 
tary movement, but allhonph many classes of public works are 
neci»<Mr}- for the proper development wfa healthy condition of the 
people, tlien* i<: I'vi^ry im|Htdiment to their eoiist ruction. A com- 
pany fur niakiniK waterworks, a bath, a Blauphter- house, a market, 
or a sanatorium, must expose itself to the risks and costs uf a par- 
liamentaT%' rontest. In n ensc of our own, a bill for selling up 
waIi>rw(irKii in a town of from six to sevon thousand neuple, was 
thrown out, by local influence, in its liwt titnire in the l.otd*; nnd 
s fnvat part of the eaiittal, whiub mi^ht have been laid out in 
works, was wasted in tees. Thus cspitaliiita are hindered from 

fiutting their money In uoderCidcings, which may become an utter 
0**, for they hare not that safeguard tkat oome what may, Mill 
there will bo something for tbeir money. 

Kvery elaju of publio work is eipowd to the sAme erils, and the 
engineer aiul the patenleo are ever Ihw.itled by the legialativ« hin- 
drauree lo their getting cipital for their tjnderlMktnga. However 
iweful may Iw the undertaking, or however worthleaa, there is the 
same syttem applied to both; and Ibe hardships are such that thev 
work, as mimy of them nre mvnnt to work, as do^ on the grawih 
of public enterprise. However praiseworthy it may be to slop 
jiibbiuK. it rannol Ivd praiieworlhy to stop mrfid wo^K■^ and that 
yntem nviat be bad which look* rather to binderine rof^iies than tu 
foitering honest industry. As matters now stand, there is every 
reason wby a man kliould not embark in sny um-fii] undertaking, to 
liosrerer Jnall an amount, for he puts bis whole wealth in peril by 
becoming what the lawyers are pleased to call n partner. 

This is one of Uie great evils of English liitr-rriifl, beginning lU) 
one k n<iws how — that they hare taken a false \ lew of the relations 
of parlnenliip. so tliut in tlie eyes of our lawyers a fellowship of 
two or three men and a fellowthip of two or three thousand are 
held to be on the samo fooling; tlioug;h any uue might tell bsforv- 
hand, if he did not know it by ieeinx it, that such asBociatiotn are 
as uiuike ait may be. It b quite true, tbat they arc both associB- 
tions or partnerHbips of Niigle men, but they arc thereby no more 
under the MLinr laws uf Ki>verHnient than the hamlet ot Gnnder- 
xheim ami the whole (iermanic empire. No trsdennan deal* with 
such offiuciatlons under the uiinu circumstaucvii, no man enibarks 
in them under the Mme coiidiliunv, aitd the common-sense of so- 
ciety has drawn the diitioctlon between small ptirlnersfatp* and 
Joint-slack companies — one avknowleileed in all nysteins of law but 
that of EngL-iml; and here the more wilfully denied bscaase par- 
tinlly acted upon. 

[f a patentee, having gone tlirough the plucking process of get- 
ting a patent, then wiintii a thouMod or Iwo thouwind pound* to 
enoole him tv work it, llio uiudum of ttte goverumeut plaeea him 
at the mer^Tv of those few ]i«rsonK who may be willing to ineurtbe 
risks of pnilncTship nt bis eipeiifte. tieorge Stepfaenson for in- 
stance, must pay sfoneit contribution for the aaaiBtanceuf Messrs. 
Losb, and bas to wait for years beforo he ean obtain an engine- 
factor)- of bin own — a factory, it h true, which made a great repu- 
tation^ and brought great wenltli to thin coiinlr)' by seiuling hun- 
dred* of locomotive<i abroad, but which in the chapter of aceidentft 
might never have existed. 

Some persaus think it an advantage that a patentee should be 
laid at ihe mercv of CHpitaliatK for the working of his invention, 
bti( on what re<*l or morul ground cannot be stated. It mu-fl rest 
en the hankering after money-grubbing and the fortberanctt of 
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vlie nioney-frniTibine Bclitxi], wliicb no eound thinker hat erw con- 
sidered to want exiraneoushrlp in this munlry; ami it mutt ffo on 
the aMumiilioD, thfit n pntcntvi; beln^ iKwr \i therotiy ■ worthleM 
niid hurtful mmiliLT a( i)ie cixnmonwefeltb, who ought iv b« kept 
down by conSwstiun. The fait rctniincriitioit for cnpttnl i» one 
thiof—^lio oppression of n gmlcntci; ii> tinolh^r, wliica lies no ttc- 
oenuy connection with it; nnd we do not (hcrofure foH called 
upon to uphold on tjxy fHnctful grounds the cliiim to plunder tho 
pntcatcc. 

Aa niattcra now »tand, the uateutee inu^t Ki*'C up the w«rkinpof 
hU putvnt nltoKctber to aaothor, or ho must (tivu up « lar^e sliar* 
of it, if b« i« ule to get it worked at all. 'fliii is overlookinji the 
very great dlQiuulty the iuveiitut of a new proems tin* in l)rJii(poff 
it into tiw, frtim the ioveteriite pr«judic*s or vested iat«re«ta of 
tho«o vngaired in old pruccwr*. ThvM, iw «aid by iho h^dinfnii-yh 
Itevietc, MtliiKiRli A watch U a very iinperfect pioce of meebaniim, 
the perfection vf the economical pri>fic»»c» of its manufacture we 
aiidt that an imprnvcil watch could «caniely be made to sell nf^nxt 
it, for aVme a. huodred diiferenl tndee would be ckllcd upon tft 
cluuig* tbetr toola and octjuire new proceau^ These urciim- 
•taneei alwk}-i net more or Icm ngolnitt the iuventur. anil to our 
niod« tliey constitute qniu hindrance eoeiip;h in the way of any 
vwfiil invfnlion, without the DecMmty of hiivintf thane other 
shAcklea which, are clung to so strongly by the upliolders of tlio 

5 reseat iystem of evil. Some nilshl tliink, if they were laving 
own laua for Atlantis or t'topiti, that thu inventor shuuld be 
haljicd to iil«ui tiiti tide of prtjudice. AVe dare not aay anything 
sboat that. 

Su loiig na the inTsnlor is resiricted to a few persons for obtala- 
iig; capital, his cluiiic«« arv Ism, and the price he must pay ■« 
greater, for a virtmd monojvolv is created. At the sanie lime, he 
IS hituleivd in the help tie ini^m (let from the gn>ot caiiltalist or 
th» tmall ciipiUiljbt; nnd tberttfuru Uicmi two IniCer claasea are 
injured, by being prevented from Investinfi their mutiey. It ia, 
indeed, the neceMar)- result of evil laws, lliat whilv they give a 
trurtliJtaM Riunojxily iv a few, tliey du a great li^ury to the 
many. 

A great capitalist who is willing to encoumae a useful Inren- 
tiun, and who aa he has Uiu armtvr meaiia has likewiec the greater 
ioeliDatbn, la friiihleiicd fnm duiag m. — for if he lays down 
ooly one hundred or one thousand pounds for a iien litcoinotite 
fKtury or a new «piiiiiiii|^-jeniiT facttuy, he thereby perils his 
kundreds of thuuimmli ar hio mitliun. The 6tJitenient of ihio peril 
it answer ooouifh to all applicants, and the fact itwlf wurkH so 
•ffectuuilv that our merchant princes are, under a hcuvv penally, 
preventea from enC()UraK>'>(( any u»efid intention whicn naa not 
the immiiaity of nn net of pnrliunicnt. shielding agwnst individual 
rotpniMihility. Thus, instead of the t-iriglish mechanic lltlnking It 
n hleHHlug that he lives in a ruuiitry where there is capital to vvcr- 
duwing, and where there ia the energy and cntprpriBc "f Lortl Aidi- 
burton, H.-irnn Rotli'schild, Unrun tfiiliUmid, or Mr. Morrison, ho 
nui (inly Kn<^>c at tlicir prinpi^riiy, fur the iidvanccrneut of any 
man renders hiai Use able to promote useful uadcrtakla(jpi> 

If otiytliiiig could help the inventor. It 1h the muuiliconce of 
men such as we have named, who uphold largely our public Insti- 
tutions, who eniraue in our grvat pnhlir undcrlakinga, and who 
want not tbe will, if they had but tlie option, of encuunifdiiK what 
ihcir own iutelligenie points out to tliem as useful and praiac- 
worthy. 

The small cauitnltst is cqunlly injured, for instead of being 
allowed to put lit« lew pounds In n juiut-:«tuck conipAny, he la 
. driven to tbe aaving»-hauk. 

All thia mulls Itorn the unlimited linhility nttachlng to partnrr- 
shipvs and the want of efficient ineoos uf eetabliahtng cumpuiies 
free from such liablUtr. 

Sonic perwns may think this works well, and if we look only nt 
borne we may bleat onr^lvea that we are no wurec oiT; hut we navu 
already shown that we are so much dependent on the prugrcte of 
other rivals, we dare not nurse our»clvf» with luiy such delusions. 
Wherever we look abniad, whether on our side of the Atlantic or 
the other, we are strui-k by the progreas of mtknufacturc-s niinbig, 
and material wealth, hy meaii» (irjoint-«took luaociationM, whereby 
fueh poor countries ii>* Suaouy, Maudera, nnd Now £ugUnil, are 
able nut only lu enter the field against uur monufiictureri, but to 
drive thcin out. It has therefore cewed t« be optional with u«, 
whether we shall uphohl a vicious and <^presaivo system, or whe- 
ther wc shall Aw jubticc. 

In all thoM cuiintriK where the Code N'apolron prevail*, there 
are the greateat facilitiea for estahlUlung not only nrdinnry part- 
n«ridii|ii), but tocitUtm oomnmadiU, and nn>-ii« (laoniriuai. The 
iteltii en ramnwiufiM codslsU of alceping partoen who ate nut 



liable, and managing partneni who are M; the §teilti atuti g mt I 
jfint-Btock company with limited liability. 

Here, jwrliaiM, may be the lilting place to answer tho »bjt«li<4| 
of tliose who. relying upon their imagination*, iiud nut on ttU 
evidence of factti, choose to conadcr limited liability and joints 
ttnck undertakings as ii^uriuua to private cntcrpriac and tbt 
public. 

It is a very favourite objection, that joiat-atock M>mpuii« 
would drive out private enterprise in any branch of bustneM ia 
which they cniborkcd. The answer is eimply thk, that they tao 
only do 6i> when tbe huelncM Is one uawitahle for private ontet- 
priae. Tlie Imder, looking after bi» own affairs, bns «arh itnmeiue 
advantages over anr joint-stock company, that it it he who would 
heat the joiiit-rtock cornpuny. and not the company which would 
heat him. in any fair career. Tliis baa been too iomg established to 
be gainsaid, even if wc knew that joint-rt«>ek glan eonpanle^ 
joint-stock copper compauie*, or joint-atock Ironworke bad drivM 
•i^c trader, out of ihe lieM. The trwth in, pri\-nte Bnierpita 
wanta no such protection »• i* tendered to it,— it caa do well 
enough with mil. 

Another objedion i*, that p«* frauds would be pnetisad m 
creditorc IVrhnpn there might be such, — but credltora are beM 
able iv protect tbcinrtlvwi, and are perfectly cvftiUnnt bow ihejr 
give credit. Here, again, i« the Opening for the competitloo of 
private enterprise, for a creditor eonsideis whelbi-r it Is beltee ta 
truBt a company, which ia not personally liable, or a firm, which h 
perwinnlly liable. Perbaps the he-t nnmrer is, thnt tintre are sa. 
merous corporatirtnw and companies in thia country with limlud 
liahilitv, Ihftt trnneactioiK ta the ye«rly extent of one hundred 
millions are civrricd on with them, and that persons are fimiid W 
trnn«n<!t buttnesa with thfm. 

Indeed, no valid reawn ran be hrought forward spUnst the i»- 
troduction of the toeieti anonymp and the toeieli en airamaiM^trr into 
thla country, while there am the moat argent reaaona why ihcy 
should be introditred forthwith. The Manebeater cottao-mnnDcr. 
the l>erbyshiKi silk- weaver, snd thif Nottingham framework -knit- 
ter have now to compete vilh joint-stock establisbmcnU ahravd, 
and they want every resource that can be got. Indeed, nolhiog is 
more strikinpr tluin the pro^e>3! of tbe joint-irtock systcni nbmad. 
Kven in the bli>ak regions of Vermont or Maine, the newly-bere 
townit are crowded with bnildinna and works, Hrecied by the joint* 
stock eontribniionis of the traders and workmen. Thus is eile^ 
priw etinmlaled, industry rewarded, and frugality upheld; oM 
thuH are our own kindred preparing for a rivalry in which we tttx 
doomed to be heati^i. 

If we hmk at home we find many reasons, even ninang ourvdraa, 
for a reform of imr «y»teni. The copper and tin mining iatarsrt* 
of thkeouDtrv, the value of which lias never been under-rated, 
are wholly upheld hv a joint-stock aystein. Either tbe ovai-birak 
syrteBi, which is that of a Jincittf awmgme^ or a scrip system, wMdl 
Is that of a mciftt m commaiutile. for the directors are reepeoBUe 
on the bill* they draw, ron«titntf?i the machinci>- by wltidi lae 
adminiiit ration of our mini^ Is curried on. Indeed, were it n«l 
for the compiiniw our mines would have been closed. *Vij mlgU 
refer to many other inslnnccs in nuppiirt, but the greote*t is tbia— 
that a sufficient case of evil cannot he made out mun o«r expMi- 
ence against joint-rt*u:k companies. 

To aay that Bpeculntinn and jobbing would be extended by Ut 
ekteniion of joint-stock companies, i« abrjut aa wise u% to »y— 
and there mavbe found penple in the Mouse of Common* to SW 
tilts — tliHt cheating and lying are extended by the exienaiafl iif 
our home trade. 

We enri nee no reason at all why we s}iau1d not onjor all tw 
ndvimta^es of the Tnited Suites or of France; hut we aiMinbl U 
cniitonted in the first instance, if any lingering doubts remain, la 
take what may be considered a safe instalment. Amon^ nnder- 
takinga to which we would nt once give the nd^-nntagea uF jvuit- 
stock compnniw with limited linbllily, hy aiiiiplo reglstratiwi *< 
the deed with ibe clerk of ihe peace and Ihc Regietrar of Jwi*- 
Slock Companies, nrc the foirowing: — Waterworks, gaeweiH 
bulh*, bridges, docks, mnrine-slip*, warehotuea, grjiiuirics, baUs M 
commerce, market*, a]aughle^-howso^ manufactories for agricy 
tiiraJ implements works of iriigntion and drainage, catsal^ riJ- 
wava, mining, smelling, acboohs Ubnuriet. sanatontims, d«M-sM- 
dumb oBvImna. blind aaylams, lunatic atjlum, muamima, ub«*n«- 
tori»«, biitanie gardens, nfokirical gardens, gaUeries and eatiibitl«» 
of arts and manufftctiires. telegnph cwmpanie*, manure con. |' 
mining, fishing, fish-curing, salt-works, and river iniprovi . 
Such companies might be allo-vcd for any new proee>a«a, aa gutU 
pcrebo, gun cotton, electric light, fitc, and for any eatablJnlimMl 
where none of tbe kind exists ia tbe neighbourhood. Tbe PriTf 



THE ClVa £N01N££B A.S.U ABCUITBCTS JOURNAL. 



17A 



., I nicnriM b«T« tfae diacTrtion or giving the prii-Qeiga 
il npfilioAliiir). 

non-UttbUitf of deeping |ivtn«K trnuU l>a steunlionC 
canman rwul Knd csiui) caov«yiinc» oompanlei, p»wu- 
briricwnrkx, UinekilfiK, hikI coke offfus. 
nt iUtutntiuu of the working of our Kntem, >od 
ing to our pride, may b« found iu tne electric 
Here we IiitYi> nm* c4iin|iAnjr, tmill^ Wiirked. ovdr- 
^ bftdly paid; the L'niteil Stntt^a nrn atr^uly mvered 
gnpb wim. Why? They Lave neillier oture money nor 
pisns ttuui mirwlvfii, but tlH>y hnve beitvr Iet^»JatioD. 
mt "Sew York, nitli a jKiiiuliiliiiii of m}mt llircv mU- 
a general Uw for tlertric teleftraplm, uiuler 
can at sticc bo rvUUilJahcd villi ■ limited lis- 

rond these islniids we ahall fiiid our &iu«nililo 
Jy bllglitiug cltvwlii're. Wo liavc «a Utely ■[token 
iy and «t«nmbiint eiil«T|iri'M- in Iniliit. thnt it is nNdlria 
lire tlinti ilint tiiis subject ufford* ii uii'momhlr timtaiire iif 
In vhk'b tlic n>itioria] interost* ar^ tridnt with. A i^ood 
Id give farilitiCH f>ir tivnm nnrijratinri tu Australia, for 
n»ni|ianieB, fur cottoti cultivation in Hindu4ti>n, nod sugar 
n Um Wvsl IimUm. 

wrlous InfomUlon lagtren in llic Rc|iort for [filH of tbe 
Kof Joint-Stock Companies. One Imndred ami tnenty- 
Ktniw were prnviKitmiilly n-^iteni, and of these no Imtn 
|Mv-«lx cainpaaie« pmevt^cd nu furtlier. Among these 
I iollo wing:— Patent (jalvaniied Iron (.'uRi|>aiiy. Morley 
■, M''nlvtr)unipl4ii] Mnrket. l^'oKertianiplon Itailwayn 
!tni aiul Town Itnproroiiient <'iim|Miny, London Marine 
J Telegraph Companv. Jlritiiili Fmliinir ('noipany, Lich- 
llket Hall, CalilwallV l*»tetit National Windlaia, Farmen* 
aciety of Ireland, Hvdraiilii- TeWrapli, Bunmy Navisn. 
itinc, Arlt-y Conl, Iron. Brick, Lime, and f.'oke M'iirk<, 
latns Flour Mill, Bnngur nnd Coytmoor Slate Wurki, 

f'wMola Miniujc Coin]>ni)y, Ilraluy ai)d London ^^'nter- 
ler Gaeviurks, CuKgesliial Patent I'luah Mannfiirtiiring 
WaUinKham Uni^irnrks, Wr»t llartlepui)) Shiji|iiri|i 
Riiyal Sliite ami ?Uli roinjinny, Unnbury Carrying 
r, Cotntrnll New Alini»i; (jumpuny. M'imsluirxt I'alcnt 
»d Propeller Company, Bury 8t. Edmuiid'a (ia^work*, 
SniL'ltinx A^s^iriiition, Abcrdajv <jn8«arks, Kirrngo's Pa- 
et Blitck, Alnitick Gasworka, Tynenvaiitb Gnawonts, 8al- 
rkel, Great Wertcrn Fishenrs, Cardiff fitcam Thwiwr 
Diiwley GMWorks, llriii!'!i Siiutbrni Whale nslicries, 
Kxcliaoice, Sunilary BiiUix, Kdiiibridge Corn Ex- 
i]«f GaswotkN South lluyliuft Biiildin|[ and Ferry 
Bncrty-biU Ga«workii, Surrey Confumers' Guworka, 
'yne Collier}-, Ampthill Ouawurk^^ Kent Indurated Stono 
Tf Torijaiv Market, I'ate-nt KIcctric LiKbt (.'oiripnnyt 
ml Baths, Vew Ste.im-Tnit CginiNiny. Combined Vaii'mr 
iTompany, Kiogtt>rtd|{u Public Kuoma (Jumpany, H'areliiiiii 

i an DO l«fl6 tlian Ihir1««a OMnpaiues being for new or 

and tbe utility of which may be coMddercd a« little 

Mioo, — but of nhich the protpecM are very doubtruJ, 

'tkr iindertnkini^ fall Lliri>tu(h from the legal nnd iMir- 

'dtfliculliu in their way. It thi* be the CMe in tnode 

Bnt^rpriae which are well establiitlicd, nuittera arc much 

"fTcrting the prospect* of getting eapital for working 

new procetMM. 

It cril in thin country, which Hbonld not be left tin- 
_rthc want iifprowr cnnit-s f«r deciding mutters affect In;; 
Bt the tiiittBiDa of Ike Ium vith thtfxi! imvc nil crnie into 
Ma, to their very great emolument, and to the very great 
'ruioc of all men of bnatacw. Formerly in this cotin- 
Uon M to trading oaaea waa in the hnndn of men of 
L several merchant guilda bad full puwerv Iu in-tlle 
tfccir members, and the several trades ^iiild^ of 
I ttill hold tbe poww by charter, ihoutrh ousted 
ytn. AU case* between nastim, working-men, 
J ar betwc«n mastcn and the othen, ought rightly 
jht Wtllcd by the guild of the rcxpcctive niyrtery; but 
^4ooe away with, and great evil bus aneeu thercfroDi. 
lirenftf tliu Trinity House are *till called in in rujuiing- 
, but comnwnl)' thv liiwyere ut alon«. Abroad, we bare 
' a nation of chupke^pers, and it would be Huppoaed we 
:^ur own merGHDlil^ matters; Imt who it there abroad 
"sve that even in arbitnti^in th«y are referred to 
. tomen of buflineta? Whoever heard of a judffo 
a patent caw to be referred to aa engineer? Nv 



one; for the reeoomneBdation Kiwayii U to a mfmlier of Ibfj 
bar,— ^iid ihe eonsei|uence Ii, that award* are m>i unfreiiueatiyj 
given which are wholljr Incapable of being carried out, and the 
]>artieB have to come to an arrangemeoC iirespective of the arbi- 
trators. 

Tbe only tendency In the right direction was by tbe appointment 
of men of^busineca aa ofDeial referees; but otberwistr, the tendeitcy 
into exclude men of business. ThD»,ei*en those caacii of ifadedl»>j 
putes, and differencea upon the retfiitraticiii of designs, of whlch:j 
the jurisdiction was (riven to the justices of pence, as being manfA 
of them men of business, have come under the cogniunce ofj 
polioe magistrateit, irho are only lawyeni. In tbe Court of Chanol 
eery, when the references are constantly of matters of buxioc 
at of accounts, and framing scfacmea fur managing eaiatefl a 
trading trann^'^tioniL thowe refereticea are made to the Masten In^ 
Chancery, not one of whom is n lawyer; and If he knowa «oythln( 
of huciiieaa, it Is in despite of his legal education, whtdi utterl) 
unfile him for anything of tbe kin<]. Indeed, htwyers are hept'l 
Ml closely tu the tether of law hr the solicitors that they are de-l 
barred even from literary exertion, or the purauit of the higher 
stvdica, without which a right cxcrciae of the r ea ao n iu g powers 
cannot be nniuirrd. 

In Prance they have been wlaer than wc are; every tmnll town 
haa Its Tribunal of Commerce, tbe judgr* of whkh are men of buai> 
nefts. and are choaen by tfae men of biinineiDt; and moai tradea have 
a inturii df firvdhomma, while adeiitifie and practical evidcnt'V, yr 
that of AMjterts, Is Imperative in nil cases of a nature to «all for it. 

It haa been very well advlced in a pamphlet lately published, 
under the Initials '^'A. IM'.," that our commercial legiitlation aliuuljj 
be in the bands of the trading cluewe, aa well as the adminla 
tinn of the law. As it is, we are n law-ridden people. 

[f a (trAniter looka at the insttltttion* of England, in tbe mot- 
ten now under our eonsidcrntion, and looks likewise at those of < 
other cuuntriet, he may Dome to the eonelosion that the working ^ 
of ihoHO institutions has placed ns in a eoudition of decided la*' 
ei|nalilf . That it hiu not done so, constltotea 0B« of the difficul> 
ties In tbe way of reform, for persons are blinded to the imnia- 
dintc eonsequencee of our coramercinl legislation, beeauM t hwi j 
are happily rountrracted in some degree by other clrenmataBeef. M 

As there in much misapprehension on this aiihjecl, we think w«rl 
eannot do belter than devote to it a few word*. In Esirland w»r 
have tli« reaoarcei of a freat aecumnUlion of mechnnical power. 
of Urge oapHal, and great natural enterprise. Tbew hare a 
powerr^il Influenee, and are wholly wanting in France and Belgium, 
BMd pArlinlly Kn in llio United Slati-ji. 

\V hvu tlia Flvmiug has made a sum of money in trade, in«teul 
of applying it In tbe exteoibm of hi* buMneaa, iu j(iint-ri«iock en- 
terpnae. or even government Rtod(^ he laya it mit in land. £very- 
tfalng faroura the small purchaser of land in Flanden, ■> nuob an 
ererytliing here hinders hUn. lie has a simple registered titk^] 
and pay-K onlv od eobrsm duties. He can therefore go on buylii 
field after field, whUe here the cost of atamps and lung deeds 
eonveyance often cornea to more than the purchnac money; and the 
re«ult Is, that here the small capitalist is i|iiite >hul out uf the 
land market, to the grcxt injury of the latter, no douht, and he i^ 
therefore restricted in the application of his capital to piirpo!^ of 
trade. Ilere the capitalist never becomea a liuid-«wuer until be 
hRs realised a larce ■iim ; and commonly, only a Mnnll pari of bis 
capital is an applied. It is the next trrneration from tne money- 
maker wbieh buvft land. In Plsndrro. the reaouroee of trade an.> 
always being drained off by the liiud mnrket; and although thco- 
reticnllv thJ!i sbotild find lis level, It has not yet done so, but thg 
price at land Is eobanccd, ao tbnt Minielimen mxly yeare' uurcbaa 
IS ffivcn. Under such riroiinutanceii, iiothinK but the Code Na| 
Iron keeps tbe great establloliments of Ghent and Liege at worhsl 
^Fbere a large factory is c«tubli»hcd by private enterprise, it ifj 
commonly by foreigneni, Hullandera and KiiKlisb. Inaeod^iooau 
I'f tbesc were ettablisbnl and upheld by the King of Hwtlandil 
William I.; and on his withdrawal, it waa necessary to mak« thciB.| 
joint-stock uodcrUdcing*. 

In Prance, tbe umUition of tbe tradeamsa is likewise limited. 
^V'ben be lisa got logctbei 2,000f. or i,<WC/., enough to keep hioa 
quietlyi and provide for tbu conventional family of one too anM 
otw daughter, he gives up trade, retire* to tbe faitbotirg or 6an/(ee^l 
and becomes a rvtttkr or priifH-iftairr, a fund-holder or a holdwl 
of house property. Few nrc those who rtop to double their stakei' 
or to ennc« in larger undertakings. Tlie son beconea an em- 
ployee of the guvernuient, or, Mhat is the aame thing, a nrofea- 
sionsl nun; lus fneodsaro employed in buying a charge or lo' 
in the CaiMe dM Consignations. Kverything beyond Ibis ci 
U exceptipual, and all tends to kocp the trader within it. TlM 
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luwt of bankniptcjr are evont sev«re; the unforlunnle are trMtM 
tlicro Ml the rrimin&l, Ktid not »« liorv, thft criniinAl im tKn anfartn- 
uat«. The nettlement (>f pTup«ny no wofiMi) i* mort itrict, aoH the 
dii^onl of the wtfA'anroiiertr ir*>"f fcunpen both psrtim. Hptp, 
ii)pm, in (tntoqvriKe doprivMl tf its r*"onrcOT; thMigh. diirin^^ the 
penceful r«ign of LouU Philipj^, the country verj- much improved. 
The fuodii, however, nbwrhed s litrg« s'lm in new taan«, and the 
French h»ve beon mnplofttl far mine time in buying; back rmrti 
th« Englixh th« TftUet and railwav ahaivx. If, therefore, the 
Freneb do not jiress us more etroncrly in foreign markets, it is h*- 
eausa no hnv-e f^PKter titHteriiLl xnil p'ereonal reimuiTpa. 

In tho UniCiMl Stnttv tht>ra \* lui »iitit of vjiterpn«e.— there it a 
spirit of enterpiiae beyaiwl us; but the eounlry is thinly -peopled, 
and ia wanting in those buili]inir> snd roadK, the accumiiliitfil xtorlc 
ot agM, the working plant of uiK'ictr, nhii-Ji Kt) munh abounda 
Iietv. The New En^randerii are, however, dnin^ their best to 
nuike >i[i for their wivnts. and with freer iairs, greater cntfr|iriii*, 
and tho power nf anriimiil.-itin^ canitnt in jitint-Hti>rk iiiiderUik- 
iDga, they «U1 prove more fannidaule rivaU to u> than they have 
y«t abawn theiin«eh-es. 

"Sovf in the Umr t<> bit otirrin^— not wh«n wc are beat«n, but 
irhile we linve i>tiU the lim'f. tu miike hitadway. ^Ve have ^ot n 
irarnlnf, and wc inii*t lake it. We are loaiiij^ several bnincbr* of 
trade aln>ady, anil unlrwi vrv bnlir mirwIvM wi' ahall liii« mure. 
To beet our rival*, we muni Lake advantiiKe of ihe Mine means 
that they do, and wc muHt hnve the umo freedom for our indtirtry 
niid enterprise, 

fTo i* emthmtd.) 



REOISTER or HEVr PATEIfTS. 

LOCOMOTIVE ENGINES. 

Samvkl Trorntiik, of Birmjiighnm, U'nrtrickflhire, raerohnnt, 
and JAHixEowAnn McCox.VEix,bf Wolvi'rtoii, ltii(;kingbamahiTe, 
t-iiftmn>r, for "improormeHtt in attam-mgines, and in Ihe ni'it'u t>/ 
rHardiny fnninNt aiui cartiagta en nUmis*,and iueonnertinff raifmiy 
rarrittget or wagana tofethtr; aUo intfirartnnil* in rffflitti/ a rommu- 
Hient ion iMtiMfu ont pari tff a ruUmit/ train and awither, 6y rigtialu or 
aHirrwite," — Granted Aufrnst T, IRU; Enrolled February 7, IHlB. 
|_llepnrl«d in Nvwioii'a Londm Jimnirtt.^ 

Thii invention, ba far as it relnl«8 to impmvoment^ in steam- 
enginea, ni»>ii<tK, linrtly, in an improved con^triKtit-n of pibtun; 
ftCTondly, in certain idtirations in tl>e chimney «nd blnat-piiie; 
and thirdly, in certain arrran^romontn and nltnrattnna of the cdiio- 
tinn-piLeHRgv" ("i^ valreti, for the purponeof diminishing tlie back 
prctEnufe, or the rtwintiincii of the steam ia the oduetion-paasa^^ 
to the motion of the piMAD. 

Thu improve III lint iii the piston conaiMa in a eertain arrnnffcment 
ami combination of purts, for the purpose of emiuring uniforniily 
of prenure on the ruubing «urfuce of the piston. 



P^ 



'O^. 



rg. I. 

The lin|>roved pitton Is shown in rroKs wntion at Af[ 1 . The 
novelty oon«Itit6 in tlic niloptiun of one or tno parkniK-nnic!! u, a, 
uhirh are of a form to uUuiv of a projeclion luwards the interior 
of the piNtcn, bnvitig the Burfatc conies) nt 6. A; on which coiiirni 
Durfai.'fs two inner nngn r. r, are arruruti'ly titled, in Htii:b a man- 
ner iw to act oasti; to and fro; — the eKpnnnioii of the outer or 
packioK-rinipi bcinff allowed for by tlieir bcioji cut iwiiniler in the 
usual manner. T)ie inner ringn are nut rut; but, beinx concentric 
with the outer riiiK<S they arc made to fit closely against the 
cotiical Burface* b, by the claiitic prcwurc of a spiml *pring ^ 
vbich allowti uf their taking a uonition luilnblc to the vftryiu|>: 
diameter of tho riiijca<i. On euch of Ihe inner rings c, there ia 
Atted one of two thin clastic discs r,e, of tcmp«T«d cast-stcci, for 



the burpiM at rec<>)ving the pr«nur» at tb« mtiag/, wUflli 

the Inti'L'r rin^ r .?, to net on the outer or paeklng-rlii^ as btfnfr 
mentioned, and thtii render the rubbing surfaee steant, watCT, IW 
air-tight. Instead '>f the two disca being pressed from each nihrr 
bv mean* of tlio tpirnl mring/, a spring of india-rubtrtr or otJMt 
ela^tie sulHtance, plaeea in the centre of the rlnga round the 
pik-ttm-rnd, may be employed for that purpose. In ibis arrasjie- 
ment of uie pinton, the ringa may, by mcaiix of piiw or hoUlen., at 
relative distanoea in the piatOD^he'iibifted round «o as to near 
the furmHiion of ridites and marks in iba 



equally, and prevent 

■ jwel " 
iron or steet in o»e piece with the 



pylind'er orjweking. Tho i>i>iUin may lie also made of icn»u^;lrt> 

, in one piece with the olitun- 
tion of onu breadth uf packing, so that the piston may be as 



plitun-rod, and with 



the adoiH 
Light 



OM pottdhle. Ciider thin diriMion of their inveution. th* patentCM 

na aboto deM-ribed, In i ' ' ' 
!ans of two conical surfi 

on hy a njiring nnd elastic disCK. 



P 
claim 

packing-rings are adiusted 
el; 

Fig. s. 



the construction of utatona aboto lieM-ribed, In wbleb tW 
oy means of two conical surfacei, : 



n». ». 
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The serond Improvement, relating to steMn-eilgll»L< 
oertMn altrriitii'tn in the chimney and Mast-ptpe Of I _,^^ 
engines 'nd ih iutendtnl to obtniii, from the ewjtping i^tint.1 
effirrlnal means of nocolenitinx Lbe iiiirress of alino^pherin alrl 
the fiimncc, and at the sntnn time tucrease the effective force ' 
(tie stetiin ncliiifr upon the pistons, ll ia generally known that llu 
quantity of steam vbich eecapea, fit the usual preesure, fnim tJic 
smallest cylinders of any eugiae uaed on railways, ia sutlicieot lu 
eject the air from tho diimuey; and it boa been the usual practice 
til vary the diameter of the chimney in a certniii proportion te 
the diumetcr of the cylindem of an enirine, and to preserve a 
nearly uniforro height l^wr the rhimnev: namclv, the greatwt whacb 
tho bridges over any iNirtirulnr railway would iidniit. Non. ths 
object of this part of the invention is to tiMnin the sdvantago of s 
chimney of a height Ineompatiblo with the ordinary workJog of 4 
railway, limited as suck height is by the bead-way of the bnJ'^ 
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■ aAtetod by adoptSiw tm or more shafts, instend of one, 
inia«7, into which flhafta the ateiaa i% diachu-ged flimul- 
from ft corrMpoDding number of blast-pipes. Fig, 3 is 
. Mction^ uid tig, 3 a plan of a chimney, having thrett 
,s, aay fiv« feet long each. Into these Hhafts three blast- 
ft, convey exhaust ateam aimultaneously; which, being 
1 at the top of the chimney, will cause a rapid in-draft 
Lhe fiimace. 

tonteea do not confine themselves to the particular ar- 
t abown in the drawing; but they intend to use two, 
r, or more ahafti for the chimney, with a corresiMtnding 
f blaat-j>ipes, and of dimensions according to the quantity 
to be diadiarged. They claim the division of the chim> 
■everal ahafts, into which a like number of blaat-pipes 
ramltaneously, as above described, 
ird improvement in steam-engines, which consists of an 
arrangement of the eduction-passages and steam-vulves 
reaaure engines, for the purpose of increasing the eifective i 
the steam, is shown in longitudinal section at fif;. 4, and I 
lection at fi^. 5. To all penons acquainted with the | 
if ateam-engines, it will be evident that a great saving of i 
it consequent ecunomy will result from diminishing the j 
Mire of eduction steam on the piston; or, in other words, i 
the power now expended in expelling the steam fnini the ' 
after it haa performed the operation of pressing the ]iis- 
) end of the stroke, will be saved, if the passage fur this 
■team is rendered more direct and capacious tlian arcord- 
te arrangements at present adopted. In order to accom- 
, the patentees have arranged tne eduction-passaj^es and 
ahowB at figa. if and S. a, represents the present cylin- 
1 iiae on a locomotive engine; A, the alide-valvos of the 
!, c, the valve-spindles; d, the eteam-passages; and c, the 
passage. In aaditioa to this (the ordinary arTaii);ement^, 
Moction-passa^ from the cj'linder to the atmosphere is 
at each end of the cylinder, as shown v,tf,f,f; and this 
Day be placed as found convenient, either exactly opjiusite 
iog from the interior of the cylinder, or at any iutemie- 
Attce between that and the passage which admits the steam. 
M are also somewhat differently arranged, as one valve u, at 
, is used for the purpose of regulating the emission of the 
Dm the cylinder. These valves g,g, are attaclied to the 
ndle c, c, as the ordinary steam-valve, and are moved 
Boualy with it. In order to explain tlie o|ieration of the 

is proper to state that the valve g, at either end, \s so 
lat it is open to the atmosphere from the cylinder at the 
tant that the eduction steam, from the same end of the 
at which the said valve is placed, is escnuing by the ordi- 
sages to the atmosphere. The size ot the pusija^te for 
!xt to the interior surface of the cylinder, as shown at 
aid be increased, in order to allow for the increased area 
I uct ion-pipes, caused by the additional passages throiii;h 
•*g,g. t, i, represent the two blaxt-pipes for tuking the 

steam to the chimney; and the arrangement of tliexe 
d also the plana of packing the back of the valves, may 
[ according to the circumstances and particular construc- 
he engine to which they may be applied. It will be obvi- 

a similar arrangement of vah'es and eduction-passages, 
'Bsing the area fur the passage of eduction steam, muy he 
to any of the various kinds of engines in which high- 
ateam is employed, as well as in locomotive engines. It 
understood that, by the arrangement of passages and 
I described, the pressure in the blast-pipe and eductiun- 
will be diminished, so as to admit of a diminution of the 
!«8ure or resistance to the motion of the piston. The 
1 claim the constructing and arranging of tne eduction- 

and valves in the manner above described and repre- 

tcond head of this invention relates to improvements in 
ng railway carriages or wagons togetlier; and consists, 
1 an improved metiiod of coupling; and, secondly, in im- 
rrangemeuts of the buffers. 

rst, as to the improved method of coupling the carriages 
Hms together. — The object of the improved method of 
is to obviate the present dangerous mode of coupling 
Bsrriages and wagons, whereby the men employed to do 
rk are constantly liable to be crushed to death, or to 
serious injury, particularly when in the act of coupling 
dise or mineral wagons together. This is elTected by pre- 
the necessity of a man going under, or standing between, 
ages or wagons, wtieu in the perfurniRnce of the duty of 
them t<^ther or uncoupling them. 



Fig. 6 shows, in elevation, a carriage with the improved coupling 
apparatus applied thereto; and fig. 7 is a plan of the framing of 
toe carriage, showing also the arrangement of the coupling, a, a,'' 
n, are brackets, for supporting the rods which carry the hook- 
links; b,b, are the hooks; c,c, the coupling-links, placed^ in their 
coupled position. At e, (see fig. 6,) the right-hand link is shown 
as turned up uncoupled. /, f, are handles for working the 
coupling-links: they may he applied to the outside of the carriage 
or wagon as well as to the inside of the framing. A, A, are mitre 
or bevel wheels, for working the screws which draw the buffers of 
the carriages together. 

Fi(. a. 
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Figs. 8, and 9, show, in plan and side views, a modification of 
the above-described arrangements. «, i, are the brackets; 6, 6, 
the hooks; and c, and rf, the links. 'J'he right-hand link H, is 
shown as coupled; and the left-hand link c, falling down over the 
link d, to be coupled. /, are the handles for workingthe coupling- 
links; h, is a worm-wheel, for drawing the buffers of the wagon 
together; i, is a shaft, with an endless screw, for working the 
wonn-wiiecl; A*, is a rod, for connecting the coupling-hooks to the 
springs under the carriages; and /, /, show the nandles for giving 
motion to tlie shaft i, which carries the endless screw for working 
on the worm-wheel and drawing up the carriages. Thev give also 
a plan fiir tightening the carriages from their centres, ^y making 
use of one worm-wheel and one shaft passing through from one 
side of the carriages to the other: and they claim the connecting 
of railway carriages and wagons together by the arrangement above 
described, whereby carriages may be coupled together or un- 
coupled from the outside, without the necessity of any person 
being between them. 

The second improvement, under this head of the invention, 
consists in coniieutioK railway carriages and wagons by means of 
an improved system of buffers, so as to ensure uniformity in height 
of the sanie, whereby, whatever may be the position of the car- 
riages or wagons, in respect of deflection of springs from load or 
other circumstances, the buffers will always be at the aame dis- 
tance from the rails, and in a line with each other both laterally 
and vertically: thus ensuring safety to the train in this particular, 
and oIno great economy in the wear, and ease in the travelling of 
the carriages or wagons. This improvement consists in attaching 
the buffers to, or connecting them with, the axles, or a frame 
allixed to the axles, instead of the bodies of the carriages; by 
wliich means the buffers, or the line of their action, will maintain 
one and the same height from the surface of the rails, to whatever 
amount the carriages may be loaded. It will be obvious that, pro- 
vided the buffers are attached to a frame affixed to or connected 
with the axles instead of to the carriage (the height of which from 
the rails is liable to variation according to the load and other cir- 
cumstiinces), the line of the action of the buffers will be main- 
tained. The patentees recommend that the buffer-rods should 
be hollow, and of wrought or drawn-iron tubing; but this is not 
essential. They claim as an improvement in connecting railway 
carriages and wagons, the constructing and arranging the carriages 
and wagons so tiiat tliey may be brought together by means of a 
system of buffers, framed to or connected with the axles, in such 
manner that the line of their action, wlien the carriages and 
wagons are coupled together, may be at one and the same height 
throughout the train, and independent of the loading of the 
carriages. 

The third head of this invention relates to improvements in the 
means of retarding engines and carriages, and in effecting a com- 
munication between one part of a rulway train and another by 
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»i|rnnl or othprwiw; ttm] rrmnista, fir^illT. in c(>rtnin nrranfcpmeiits 
fur tranitmittiii^^iBimUfnjni one jiwl of l)ic train lo iinntlier; and, 
H«'Cti)iill}r, in rrrlnii) MTai>t;iMnrnt< for hrinetng the brciika into 
action by nr thnmxli the ■rstcin othuffvr*. Il is trrll ktiiivn th*t 
viu-iuui! vugj^mtlionb have, (rum itmo t« litn* !ie«n nuiJe for elTectinf; 
»r fncilitntii^c a ciiinmunicHtiuii Iirtvrpon difTLTcnt purtB of n trnin 
with certaiulr; xiid. iiiminz^t dtlii-rs H ww Mi^ireatwl wintr time 
iiffu by JiLmc« l%(lwAril .Mr('i>nti<-ll (one of theprment pal^ol^'e^) that 
tUi> c«rriiif,'v» iJinuld be cunslnirte*! mik a contliiUQUa |>Utrann, so 
arranged tli»t » ^anl mltcl\\ Imvcl frvm ocw r«rfwga to anoliivr 
HFliilr tFic traia waa in uititiou. But it !■ daOrnlile tfa»t ume more 
expeJitiuuH mcARh ahfluld exist of «onimunif4iling fn>in one iiart uf 
1 trniu tu uuothrr, and of bringing inU ncliuti nil tbv iirr&ka 
tliriiiiglioDt tlie tr:iiti. 

Tlie lfl»t-i]cecribed part of tli« ioTention, vit^ the arrancpment 
n'liereby the buffer? or thfir line of ution arc |>rcH;nc<i at one 
iiiid the mtme hviirht, afford* the m«aii« ot nltiiiuiiijc tliti object ; 
fur, liy employing bullow btiffcro, nnd c*rryiti{; s cliniii thruii^h 
tli«ni, every c^rriiigv throii^liuut tli« train may be communicated 
witli; and by th« iiduptioii of lioiliiw or tubulur bufff rw, brcnk* 
ni&y )io aiiptird to any or all of th« «hp«I« of the carriaj^eH or 
wagons in tht> train; by mennk of luvort, &c., n i-hmn, rod, or rnpc, 
Bxtenilii^r throujfh the btiffj-r-tuboH, iit connected to Ic^'trit or 
wbtfAlg, which net on the brt-nkv when th« chnin ii drawu ti(;hl. 
j, J, j, tapve^ent tli« Icvora, whirh nr^ af^Ctd on by th« (hivin hv 
meann of a tootlied <|iiiwlrnnt, wortcing in the tuli«; and which 
ivvvrs nr« fixed to tbe hmk*/c.tr,fe. 

One or tnarv cIiaioH, lin^H, ttirM, or othpr modiiimA of comniuni- 
fntion, may b« intrndiiccd, a* coniidorMl di>«irabli<, for tigntilc, 
lireakfL &c. ; and wben the carriaf^ have l)c*n coupled up, tlic 
ends (If tho <'bnitii!, rods, or other ni<?diiin) of eotnnmnication, may 
he connprted tjijri'tbflr thrmigh n nhit or opening itt wch end of 
the hollow bulfL'r-ritdit. The vnrioim niudilicntioiiR of which thiii 
jMirt of thi* inveiiilon ia suMvptible irill be iibvjiiuii. 

Tlie |iuti>iitL*eii elaim, nn thiiir imjiroc omenta in effiMtin^ n norn- 
mtinication between mie uurt of » rxilway train and another, the 
giving siftiinU by mpuns of a chain, line, win?, or other medium of 
commuiucation, |iii»iit)|i; through liiillow ur liiliiilar bufTi-r-niilB, »nd 
comwoted vith difTercut Piirtt of it tr»in, aa above de««riiied; thi^ 
aUo claim the meant ur retiirdin^r engines nnd carrinties on rali- 
ivnya bv attunling the bri'nkN by nie^innof ii chain nr rope, piusinf( 
througD hoUow ur tubular buffer-Tudu, ai above deiwribed. 



STEAM-RNGINES AN'D HYDRAULIC MACHINERY 

Ai^Nio BvovAPASTK ^V'oonc«i!K, of ?klancbe«t4(r, for '*r>H/i*-or«- 
uientt in tfeam-niffintii, and in of^raJtu /ur raijriiiff, /orv^ing, and 
ftmveytnt ifilfratnf ofVr jfuW#."— Granted Anj^UBt ^, iHi»; Kn- 
r»)led l'(^hruar}-!», 1K|.I>. 

The invention relalei^ — Firstly, to the impmvenipnt iif the 
piston of thu slcnm cylinder, the MiidinK-box of the pielon-rod, 
and thf buckrt or pi«ton of the air-pump, 

Setiindly, to the impnivement of puioiis or ajipiirattiii for railing 
i>r forciUK water nnd other fluids in tiiose ptirtb known aH tho 
bucketi or pi»tons of auch pump*, bloiring cylinders, and other 
dimilur apparatua. 

Tliirdly, to the improvement of the apparatus u«ed in conveying 
vater and other fiuida in thow porta of lucb ajipuratus known AS 
valve*, taus, wid cocks. 

Fourthly, to improvements in the cylinder* or harreU of pneu- 
matic and hydraulic machineii. And in order thnl the invention 
may be fuUv under»to<r'l, the patentee »ay« in those pnrtu of the 
mochiue* aliuve deKribed, na the t-ylindet^ and piotona, it i» 
uMiai for the circtimft-reiice of puch piston or liiiclcet to fit «C- 
curotfly into and prci^ biiid itt.'ninitt the internal circumfrreniN' of 
«ooh cylinder, «> im to prevent the duitl that rikv be VLXitained in 
vne part of the cylinder from pnxsiog to another; in oltier woriLn, 
that the piston i»)iidl he t<tcam-ti)[hl, «riiti'r-tit;h t, or air-tisht, as 
the ciu>« may be. U'hcn thin tiftbt tittiufi ii obtained and the ma- 
ehinc ipct to work, the piaton or bucket iiliile« against the circum- 
i'ereiic* wf the cylinder, thiin cannng gront friction, low of power, 
And wear of the rtibbing ■urface*. 

Th« object of iha fir^t. >iecond, and third parts of this inven- 
tion ia, the Kubititution of n rolling packing lor pistons or buckets 
for t)io» of (he >Jiding ehnrarter, herein deMribtsL, nnd the appli- 
eution of :iucb rollioff packing generally la the purposed herein 
named, and others of a like nature. 

The elastic ringv are made of a nrlindric or other ituitnlile furm, 
and of any auitnble eJaKlie materia] as india-rubber (^ruoutchouc], 
imj variety thereof, or eompounds; but nagu of tiidla- rubber, 



preparevi hr Me*»r», Marintnsh and C'mipany, ander a 
granted to Mr, Thomas flnncock, are preferred. 

The internal diameter of the rine is made smaUer than the 
ton for whirh it it intended, and the piston of ao much 
diaiiieler than the n-linder in uhicb It U lo wi>rk a* that when ' 
rine lit stretched on to the pision nnd the whole inxerted Into 
ryliiiiler. the ring, by reawn of itit eliwtirJly, shall he compr 
into an elli|ilicitl figure in itn si^'lion; and as the pemianrnt eiea- 
ticity of the ring ha»i a continued tendency tn reicaiu ita origKbal 
figure, it conse(]uc[illy pm*rH firmly itgninst the citcrnal cirrina- 
ference of the piMun imd the inlt-rn.tl circtimfcrence of the cylin- 
der, thus making a perfect uir-tiKht or sle»m-ti;:lit joiuc. The 
pitton bring now put in motion the ring revolves upon iuown axii^ 
and at the »umi- tune rolls nlnog the circumference of both piitco 
and cylinder, thua pre»ervlnK the tighlucss of joint withmit sn; 
contact or rubbing of the pibton against the cylinder, to that there 
is no friction or wear, will nooilre<|uircdrwrlubTicnlinB. Theriac 
by reatiun of ita elasticity adapt* itself to any irreguUrity iu tl>t 
surfaces of eyliodera or pistons, and where sock rolling nack- 
injC* are used, tlic eylindcrs and pistons nerd not bo borrd sad 
turned, but may be left rough from the cacting, and ouni>e<(uetilly 
the first cool of aucli appaiatutt b» very much JiRitui^ed, 




b 

Fl«. 3. Kf, 1. 

Fig. 1 is a Motional drawing of to much of a lIAing-puinp wUk 
the rolling packing applied thereto, o, o, i« the worklog^uKl 
of a common lifting-pump. 6, (., ts a hollow bucket or pistan. e, 
i* a vijve muds to unen iipwjirds. <t,<t,h the elastic packing 
forced iuto on cllipticnl form by prennirc axitinst the circumfereuM 
of tho barrel a, n, and that of ihe bucket i, b, the result being ths 
formation and continuancA of nn air-joint. The olaativ pacing 
being made to roll upwards by the motion of the pi*ton, the airi* 
withdrawn from the lower part of the niimp; the water foUswi^ 
and piisKing through the valvo r, is delivered at the mouth t. 
TJie^e rings are applied to the [dttons and cylinders of vteain- 
eiiinnes in the same manner as for air-pumps. 

The vlnstieity of the rtdling packing permita the paaaing ef 
mud or particles of coal, atoneit, sand, and other aubstauoea, c«n- 
sequently pumps made aceordlng to thit invention are not liable ta 
become ritokcd <v imured by the friction of granular particlM 
hen(^o they itru well adaptetl for excavations, minirnr purpose:!, and 
ships. For such tiurjiosea barrel* or other pottions are made «f 
the usual materials as wood, lend, east-iron, or other metAl; bat 
for puriMi««s in which wood would Im dctitroyed, snd the pre- 
sence of lead or other metal injurumu, u» in chemical operatioiM^ 
or where great rleanlinew is reijuired. as, for domeatie |iiiipiiiiH 
tho luirrpls nnd other jwirtiunc of the pumps are made wlMlljreviB 
pari of gbsM, diinn, ur earlhenwikni. 

Fig. fi is a F«ctiannl drawing of the invention aiiplied to ctA 
apparatus as ia used in conveying water and other fluids na va]vo% 
taps or cocks, a, a, is the Outer cylinder or casing which is fur- 
nished with two or more «}>«iung« a* the inlet &, and the outlet c. 
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!■ a metal piiton madft either Mlid or hollow acconling to the 
of the valve; for ■mall tap« they may be solid, but where 
lit is objectionable, u in Urge valves for water or gas ninina, 
patentee prefers to make them hulluw. e, is a screw firmly 
tected to tbe piston at / and patMing through the nut hftndle 
Sow if this valve be ouunectea with a water ciateru or main 
teans of the flange at 6, the water will fli)w into the casing of 
ralveasfarae the rolling packing t,i, as shown, but uo furtlier, 
Handle beinff now turned and the piston rsisetl, tlie packing* 
and i, i, will roll along between the uiiiton ai)d catjiiig beyond 
nitlet e, thuB allowing the water to now freely tlirouurh. The 
if turning the handle in tlie contrary direction will cauxe the 
:ims to roll back to their former »>itu8tiun, and tlius effectually 
off the passage of the water. The patentee does not coiiline 
lelf to one outlet, but places any number of openings iu tlie 
unference of the casing, and tlius obtains any number of jets 
may be required. He prefers an oblung Agure fur the outlets 
loae parts of the casing where the elastic pucking rolls over 
I in order that it may not press fur into them in the act of 
ag. Where great pressure uf fluids is to bu sustained, he ]ire- 
rolling packings to be made solid, as shown in section, lig. 3, 
in the case of glass or enrthenwaie valves, cocks, or pumun, 
here very light pressures are um-d, he makes the rolling \r.ii\- 
hollow, and wholly or in part tills them with air or other fluid, 
thus renders them more snft and yielding than when made 
, but in either case causes them to be made uf permanently 
ic materials, as hereinbefore dei«:ribed. 

ie improvements in cylinders or barrels of pneumatic and 
aulic machines consist in rendering them elastic by forming 
I of, or lining them with, vulcanised india-rubber. These 
ga are made uf any re4]uired thicknet>9, taking cure to have 
nterior surface as smooth and even as possible, and are attached 
le barrels or cylinders of pumps or other uiachiiieH, whether 
ed of wood, metal, pottery, glass, or other material, by any 
ble cement or other means. The patentee forms these biirrels 
ely of vulcanised india-rubber. The pistoiiM to lie used in 
i barrels mav be such as have been before described, but he 
Ts them to ne made of some smooth and inelHRtic material, 
as glass or metal (preferring tin), ur hard wood, and of sucli 
m as that the rubbinir surface nliould prexent u curved ur 
ded figure to the barret, the part impinging being only of xucli 
adth as may be necessary to prevent the paswigc of fliiidn. 
n the entire barrels are maile of vulcanised india-rubber, he 
jrtiuna the thickness to the diameter, the pressure of the at- 
here, and the duty the machine has to perlorni. lly means of 
I elastic barrels and linings, the amount of frictiim is irreatly 
lished and the wearing parts rendered mucli more enduring 
with ordinary barrels. 



APPLICATION OF COAL TAR. 

BBBT AnoL's Skitii, of .Manchester, for ^■imiiriHvmetitit in Hit 
ntion and preparat'um qf mal tar." — liranted October 1», IhtK; 
lied April 19, lttt9. 

ia invention relates to coating the interior of water-pipes 
coal tar. 

e coal tar is reduced by distillation, or otherwise, to a thick 
-like mass, which is kept nii-ttcd at a temperature of :ii)[)' 
enheit (or such temperature no u ill keep tbe matter in a fluid 
), in an open vessel. The interior of the water-pipes is first 
ed, to remove any oxide; and then the clean surface is coated 
linseed oil, particularly when the pipes cannot he immediately 
d with the coal tar. The pipes ore healed to about 30i)' 
enbeit in a stove; then they are immertied in the melted coiil 
3 which tliey are allowed to remain for aliuut an hour; and at 
xpiration of that time the coid tar will generally be found to 

attached itself closely to the surfaces of the pipes, both iii- 
tod out: the chief object, however, is to obtain a good coat- 
D the inside. The patentee states that, in removing the pipes 

the melted coal tar, he has found it desirable to puur » 
titf of linseed oil ou the coated surfaces, which he finds to 

the eff'ect of removing any excess of the coal tar; and the 
inning into tho coal tar, keeim it fluid, and p^event^« it fn>m 
aii^ unsuitable for the operation of coating the oipcs. In- 

«f heating the pipes before immersion, a like ellect may be 
leed by immersing the pipes in the melted cuul tar after the 
or surface has been cleaned, and allowing tbem to remain 
in for some time after they have become as hot as the C4iul 
;hu process will generally uccupy about one hour and a half. 



MAXUFACTITRE OF STEEL. 

ALi'RKn Vi.vcKNT NF.wTorf, of Chancery-lane, Middlesex, me- 
chanical draughtsman, fur ^'etrlaiit iiii/trot'enieHU in the manujacturt 
of Hivt," (A communication.) — Uranted November S, 1648; En- 
rolled May 9, IH%9. 

This invention relates to the process of refining the metal, and 
forcing currents of atmospheric and gaseous air during the pro- 
ce^ so as tu convert it into steel; and also to preparingfbe metal 
previous to submitting it to the pnicess of conversion into steel. 

The appiiratus cousisto of the converting furnace, to the tuyere 
whereof a lilast-pipe is attached, formed intu three passages, pro- 
vided with vidves for regulating the air currents. Two of the 
passages conimunicute with tnii iron receptacles in front of the 
converting furnace — the centre passage passing between them and 
to the front of the rcceptudi-s. The:te recejitacles are provided 
with gratings and ash-pits beneiitli, and with covers for closing 
them. 

The process of coni'erting the metal into steel by thia apparatus, 
consiKts in allowing the air to pass into the two passages of the 
t>liist-]iii>e communiciiting with tlie receptacles, such receptacles 
Wing liUcd uilh charcoal, which is then i)^nited, and the recep- 
tacles rinsed by means of the covers; the air thus passed through 
the receptacles is formed into carbonic oxide, and enters the 
tuyere of the convening furnace, where it ia mixed with such a 
tpiantity of atmospheric air from the centre passage, as may be 
judged dct^iralile, though the patentee states, that a large quantity 
should generally he avoided, lly means of the valves, the quan- 
tity of gaseous or atmospheric air can be regulated by the opera- 
tor. To [irejiare tlie metal for the process of conversion, the 
patentee states, that if it he iiig-irnn, it is to be melted sufliciently 
in a cu]>oIh furnace, to which is applied the apparatus above 
described; hut if it he wrotiglit-iroti, a plumbago crucible ia used, 
in wliicli the metal is to be placed, being properly stratified with 
charcoal, or carbonaceous material. 



OXIDES OF IRON. 

Wii.i.iAM LnvoMAin, <if 1 teamn on t -square, Middlesex, gentle- 
man, fur ^•iinpriimiti'iilt iii trentiiii/ the aiitle* of iri)», and in ril/tain- 
tug prodiictt thirrf/rom." — liranted October 96, I8tH; Enrolled April 
96, 1849. 

The improvement relates to treating the oxides of iron for ob- 
taining u black or dark coloured pigment, or a volatile oleaginous 
product, or an inflammable gas. The oxide of iron is finely pul- 
verised and mixed with carbonaceous matters. The prujwrtions 
vary considerably: — the addition of 10 {>er cent, of carbonaceous 
matter is generally suflicient; but the patentee prefers a little 
excess of carbonaceous matter, and mixes the oxide of iron with 
from 13 to 15 per cent, of carbonaceous matters, or such a quan- 
tity that, when the process is complete, a slight excess of carbona- 
ceous matter will remain in tbe retort unemptuyed. Any kind of 
carbonaccuUH iiiatterH, which are not too volatile or expensive, and 
which can be mixed intimately with the oxide of iron, maybe 
used; but when not in a fluid stale, they must he pulverised. 
Those preferred are resin and tar. VVlicn resin is useil, it must 
be pulverised, and the oxide uf iron mixed therewith in a dry 
state. H'hen tar is employed, the oxide of iron is mixed there- 
witji in a moist sitate, fur the piiriiose uf facilitating tbe incorpora- 
tion uf the materials; and the mixture is dried at a temperature 
sutHciently high to deprive it of nearly the whole of its moisture, 
and reduce it to a state uf powder. 

The mixture is to be ]iut into retorts or close vessels; and the 
patentee prefers to use cast-inin retorts, of tbe ordinary kind, five 
tcet iu length, and one toot in diameter, with a cover, to be 
fastened on the open end, and a ring at the opposite end, fur the 
purpose of lifting it. A retort of this Bi;ce majr be charged with 
l.\cwt. of the mixture; and then (tbe cover being secured) it is 
lifted by a crane, and placed in a suitable furnace, in a vertical po- 
sition, with the cover end downwards, in order that the volatile 
products evolved from the mixture mav be consumed, and thus aid 
in heating the retort. The heat is to be gradually raised until the 
whole of the retort has arrived at a low red heat; at which tem- 
perature it must be kept until about two hours after the evolution 
of the ciimbustible volatile pruditcts has ceased; and then, the 
jirocess being comiilete, the retort is removed ^m the furnace, 
and idloH'cd to become cold, or nearly su, before the charoe is 
withdrawn — us it would be iiijiired by contact with the air whilst 
hot. The material produced will be black, or dark coloured, and 
will form a good pigment for many purposes. Some carbonaceous 
matters, when used in tlie production uf thia material, will causa 
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it to bi' mifficicntly piilrmilnrt ; l>itt, wfaen tbw is niit the cnw. it 
muHl tie firiiuiitl or |)alrerii»«d: tlte iitilTerutetl ii)nttcr is to be 
)pvund with uii. so as to form pniiit, In the usuni wny, Wh<w the 
romfanatiblc rolntilr iiroiluct* of thir ralt-i mit i>in nre not tiuriit, the 
i-iiver All itie returt in tut^d, soas to make it idr-tight, nnil h pipe 
inarrtctl tliercin tn convey tho Tolntilc products to n fnnd4>n(fr, 
TJic cnlcinution will cau.td n viilnttlc ml to be evolveil fnnii the 
COnt^itLa nr Die TCtiirl, Mild llie uil will ))iU8 ibroujich the pipe into 
the condenser, vhtre it will be coiideiiseti. 'I'he rnlritintion will 
•Im caoM the croliilioii of an inflaminiiblr fc**. "uitidile fur lli« 

KrpOM of Illuiniiiiiliuu; which k*" inMbt be cuateyed bj ■ pijrc 
m tlie condeiuer to a fmaoiueter. 

Tbo claim it for tn-atiii|i oxido* of iron by mixinff th«m with 
cwlKMWceouB niBttcrf and Kubjcctiiijc thvin to tiiv avX'ti'ti of h^at in 
the DMnner &lov« described, for the puipnec of obtiunin^ouc or 
more of thfl Mvcral products before mentiaaed. 



PAINTS FOR CLOTH. 

ROSBRT Too««0!< PATTiwje, of (jln«fcow, KcMUnil, for "fiit f»i- 
pnoei p/reparalivu or raalerial far jLtiitf fiftiut or pigmtHl tolovr* on 
«of(0n, Jfnm, ttoQUen, sUk, «iu* WAcr Mwwn /lAria. — tirantfd No- 
v«nih«r«, 1S4R; Knrollod Murch 9, IKt!>. 

The improved prejiarnlioii ftir fixing the rolntint in made or ex- 
tracted from buttcr-niilk in the foDowinc; mniincr: — Tlii! bii tier- 
milk, an aoon ■• po«»ible »Acr churniu^ri i* put into n boiler uid 
liented to 160" Fuirenbeil, wliich cau>U9 the curd tu prtripilate 
from tlic whey 1 it is thru strained tbnmpli a cloth, to wjiarate the 
ctird from the "hey; after which, the curd U inibjcctcd to pti.-»ure 
in s che«t>«-|fr«Be K>r « tiiKtit; it is next brvkcu aud Ki^nulntvil, 
by being rubbed through, a wire >tei'«; it is then ^pre^d ti[>on cloth 
si«v«^ arraiifccl on abulrc* in • room with n store, for ^nUaally 
d irine it ; and, when do'i it ii* trround to fine powder : it i» now in 
a nt atntc to tM> uhciI for fixing colours on fabrics. It i« neoe^iwry, 
after the milk hut been heated, to add to the boiler a tiuAntily of 
Acid mifKcient to elfocl the precipilotioQ of tlie cord; mvat noiib 
will annwr'rj but oxnlio ticid in r^romoieiid^d to b« uoed. \(*hen 
the curd hiu been preci|iitat«4l, it in treated in the touno manner a« 
that ohtained from butter -inilk. The fixing material i* termed by 
thti piiti'ntAit " Iftutariuf." The roUtive ijunnlities of the laetarine 
and the colotm to he applied to the fabrirc will rari- acrnriliiiir to 
tlia n*ult dmir»l to be oblnined with rci^iu-d to the colour or 
tkade. A* an exMnrile, thrt folluwini: mode of fixing a mediiiTn 
abide of ultramarine blue In fciven: — 'I'wo KnllnnHof wntcr.ind thrl^e 
punnd^ of luclnrine are mixed in a miitable vi^sitp), ntnt then ftiiir 
((illn of ammonia J'url tire adited, which will have the effect of di»- 
tolvlDg the lactorioe and coni-erting the imi:tiire into a thick gum 
or gummy mbstauce. Id another le^el ime ^'allon »[ water and 
twelve poundn of uttramnrine blue nre mixed together, and the 
rontenti of the two ve«wk nre thiiriMif(hiy mixed; the i-ombineil 
niixtnre is then strained thruu^h a fine cloth, aftt'r whitJi it 'n 
ready for itrinlin^. Thi< opi^rationti of priiitini;, strain inf.'. and 
finishing the fabrtcii, »ro micc^Htiively perfunned in the muDncr 
usually adopted by calicu printers. 



BELL ROCK LlCHTRorSR. 

Sia — I have carefully read Sir. Alan Pterenwn'ii letter of the 
lOth lilt., iu rrplv to mine of the t^th Pebmnry Ih#I, the former 
contained in tlio May number (ji. 13iS), and the bitter In the March 
number (p. 77), of your valuable Jnurtuil: and m the main fm^ts 
and Ktateweuta tu my letter remain midihtiirbeil, upon ivhlcb it 
appearii tv me, as I have no doubt it "ill to your re-adcr* nliw, that 
the whole CJiM resin, 1 do not feel Ihul any further un»wer i» re- 
quired, nod I nhould be sorry to waste the valuable time of your 
readers by fifllowinir Mr, St«i-ctiKOii through n variety of minor 
detail", — all of whirh are easily auawered, although they have 
mrtliln^ to do with tlifi main tjiteplion at issue. 

Mr, Alan ^levenoon, by publi»hin|i in your Jwimal what he 
»ay« was hii; father's art^io^l de-ti^u fur the Bell Rm-k Liithllionie, 
as veil Its the one netuaJly excepted, proveu beyond alt doubt tbAt 
hUi father's design tra* itat adofJtd ttr ^jtvultd; an<i hia father* iMw-k, 
to^lb^r wttli the ciirrexpondence in your Journal, iiroves ei]ually 
k«yoiid doubt that jitfi'itHiji Id an^ 4t*ign far tk* ligMhMuif tiring 
a£)^t4^ t/r la any of the u>orta Mofi eMumimrtd, Ihe late .Vr. 
Rtnnif mu ajtfioinUA chi^f fngituer, an>rf fnruMed hit ovh, JtJrijn, 
and Mr. Robert SlevaoHon vm aupointe^l nmiifitnH «»giaf-r unJtr 
Iht tale A£*. Rmnie, and carried Mr. Rennie'a design into etTcrt, 
under hit ditectiunt, with such alterations w Mr. ReniilB con- 



sidered advisable during the proi;reM vT tli« work, which be (Mr. 
Rennie) ira[icrintciidi-'d and directed, /hwn Iht cmtanrHftmfHt t9 ib 
jiiMl tvmpl^itin. It is iiuito tuporfluooa, therefore, for me to pur> 
sue the subject further. 

Mr. .Alan Stevenson'* doctrine, that the acrt«tanf mfht^r, actlas 
Kncfar lita tlirvctions ^f tha thief eitghtter, xhould have tbc tnerh *f 
the whole, infit^td ^ Me ehirf rrtfinter, i* so contrary to ovmoMie- 
•onsc, na well » to the umrtrfollf-titfmQviedfed imtfli^ that 1 
it not think be will find that any member of the profoenon «r 
of the public will afrree with him. 

Givinic ^Ic. Itubcrt Slrvensi'n, therefore, ns I hare done, e«eit 

fioiwible credit whlnh is due to him for the verv important aerriM* 
le renJervd previous to the w»rk being placeil uiuW the bit* Mr. 
Ri-nnie, aa well n« fur the ahle manner In which he diiM-hari.'ed iht 
duties of nudatant Ctiuineer under the late Mr. Kennie whilxl ii* 
work was being (-jtrricd into effect, 1 at'ill adhere to the ■tatement 
eontained in my work upon the Hrenkwnter in PtsTnoutb SoanA, 
and in my Address t* tlie Institution of (.i^il Kiiirineera — rit, 
that the late .Mr. Ronnie designed and biult the Bdl Rock Li^iU 
house. 

I am. Sir, 

Your humble servant, 

Lwtdou, Slag IT. IftW. J'ou.i Kskm 



PBOCEBDINQS OF SCIEnTIFIO SOOIETnCS. 

INSTITUTION OF MECHANICAL ENGINEERS. 

/tf>ril 2S.~RoDiiaT STxrasKioN, Eii|„ M.l'., President, in the Cbair, 

The I'nEdDBNT opened Ihe prifeedi n^t of the mecKng bj leadtrinf le 
thno hiiiincece ttiaiilti for llie ditlins<iitliefl priiilege Ibey htd conftrRd 
open him, by nltcting Itim the rreiidciil of the Iiitrituiiua of Medianiaj 
Engiiitci*. lie aitarM tlicm tliit he highly prised il, andvoeld endM*oiv 
tn pidve blruxtf worDiy of II bj atirnillnii with dlltftaoe and etiern lalbi 
iiixarttli til ilio Iribiitutl«n. Iu uad«rtikin$ Ibtl deiy, h wet not «*i«l} 
becseie be delitbleil in mwbamnl pnttuitt, bat be ws* ectasled alio b; 
Ibn fcfllng Ihfl he tliould be doing honour lo the dtfMrle^t. la nailertiLiaf 
)1. hnwtrer, it nu ntctttsry that lie ihuiitil eipteu lo iliem how apprthe*. 
tive hf wit^tt Ifoil, llial tic hid appMieniont — o( an Intiitution ef thM 
krnil faillTis for wini of rnttgj on llie ps't of )U raemiien. What Iwd 
htiherio been the cht'scter of slniosl tttrj lattilalloa ot ibe klad hi ttdi 
coiinlnr ? — slmott unim-ssl rtllurs. Il was a remaiksMe rlreuiaitanr- . ■>■-< 
in a coaiitry tihe Uicti Bnuiii, whose wealth and jkiwct are M clui- 
DCTlcd with ll>« deictopmcnt »l Oie Mrclisnlcwl Arli anil Sci«ncri- '. 
|ir*ted 1« him, in Tact, a eoeiplds annrosly — Ihal Inttitutieai of Ibsl k>a4 
tlioiilil not sppesf to renrh a hi|;hfr tltndsrd thau tbcy aow hti. Jhf 
taw Aitrooomeri ciUtiV4t« and ntnlniiln i mciply for extending ibri' > 
ledge of Ihe mi>i#iu'-nt« el ilio liesi'ftni. Tliejr law Geotoglslt tnsi' 
and ntfntling locidift (ur iiivFiil|iuTmif unit (Ictetopliit (he stiueiuir ui t->: 
rirlh. Thry sow PhfiiidogUls iiiil IlnUtilsti inalntain'triK aad exte*dia( 
t)icir societies far invotigatinK sod dcT<|a|finj[ the koowledge of the ai>iln«l 
■ml rpgetsbia prodiKlioai of Ihe earth: jel Ihey ktd wltneiw^ oalj !••• 
guidnen anil innclitily in Ih* piirinll ef Ihoie aits snd Mieattf^ an wUth 
the tiatioe'i wesim «li*alutely di<p*ndad. That it ihould be iha rase wai te 
biin the more remarlislil^, because ttie ntllon Uood pre-eaileeat for tbw 
mnrliaiiicNl tliililiei. Il nsi nut eguliilicil in hiia lo uy this in BfiWD, 
liecaute all foidgnirs eoiiteded to iliem m uiiiiKuuied pie-emineacs ia 
Ihoie psriiciilar ailn. Without de(pairin]{ Ibcrcfnic of the iiieecsl ef ihe 
lattitution, lie fell ibot In undertaking the Isik he waa nov doing* it n* 
neeesssrj thai be abvuld iniprnt itpttn the uinmbeit llin >)>iolul« acetsatf 
of ro-opMSling wilh him with f aerijy In the further daealopineat of ib« 
Initilalinn- Wflh that itronj- conrielian on his mtnd. hs witbed siss 
■tmngljr t« tmpreu IC on them : far wilhout eaergy anil iadnitr; titer nan 
fdil If hfrrtnfnrn. lie woulil radestout to do hii pirl.Bnd truiiitil sa4 
bo|ied moat •Inccrty iliat the mentlicra woalil nnt fail in doing ihcirs, fo 
wiihnui their sasittance no cffuits of hit woeld luitaln sa lastitaClea ef 
tbil kind. 

The following papers were read :— 

ON THE CONSTRICTION OP PERMANENT W.\T. 

*'Oji the Cwuiruction ^ Permanent Hoy." lly Mr. Hobt, uf 
Rri^htitn. 

The subject on which a few remarks are here offered foe ««"- 
■iileratioii, •eomii hardly tn fall within the scope of ihii Ii 
lion; there evia«, however, sitrb an intimate connection l< 
Ihe C''n*lruction and cnndiljon of the permanent way and iitv p"- 
formanees of Ibi- motive itock. x* regnrdB speed, economy, and 
siifety, that little further apobwy need be made for the intrwda^ 
t*u>n of a few observaliuna on the various kind^ of penuanent w«y 
naw ill existence. 

The rapid deterioration of the j>ennanciit road on most of the 
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Iwriling Ibui of nflm^ dnce tbe introdaction inta general use of 
» dmm of engian eonsiderably mora powerful, and by cnnaefiuence 
lufcr snd hesTiar, than thoM in UM four or five yearn nfto, Iins 
be^ nicb m to attnet the notice of the public, and to call forth 
llie anzioni attention of thoM on whom more immediatelv devolve 
the dntiM of enginening and management. That there' has been 
dstcriontlon, more eapeeially in the railx themHelvea, and that it 
bu been lately manifnting itself far more rapidly than had l>een 
calculated upon, la evident from the additional strength now given 
by moat engineera to the rails and other parts of the permanent 
Tay, ia order that repairs may be less continuous, and renewals 
IcM fireqnent. 

If the question be regarded in a general view as connected with 
economy, whether of first cost or annual maintenanre, it will be 
manifest that theae two points have an ewential bearing on encli 
Other. A ayitcm of road may he expensive in its fintt construc- 
tion, yet coat W little in maintenance, and last so long a time, im 
to he ia the end far cheaper than a road less expensively formed, 
hut requiring greater annual outlay, and more Hjteedy replHcemeiit. 
Circnmstancea being equal, the annual cost of maintenance dis- 
tributed over a period of years, and including both lalmur and ma- 
teriala, should form a very distinguishing test to apply in asccr- 
taining the merits or defects of the different constructions of jicr- 
manent way now in use; for it may fairly be argued that the mad 
which eosta least to repair will also last the longest, a state of cfB- 
eiency_ and.securit^ being presumed. 

Aetiag on this view, the writer has endeavoured to collect sticli 
facte in regard to mode of construrtion, and cost of main ten iince, 
on different lines, aa might suffice when collate], to determine the 
moat advantageous, and ultimately economical, mode of construc- 
tion, as well as to obtain some practical information as to the 
Kinta wherein existing gystcms appeared weak or defective; and 
d intended simply to ofTer these facts, so far as they mi^lit be 
Bsefiil, for the consideration of the members uf this Institution. 
Bat io j^nrsuing this investigation, and attem|itiiig the pro|iosed 
cvrapanaon, it became apparent that the cost of muiiitenaucc was 
eentroUed by elements not only not common to the different sys- 
tema uoder consideration, but varying even on contiguous portionK 
of the same line; these elements beinp;. the nature of the sub- 
•trataoi, or material of formation; the character of the bnllaRt; 
■ad the extent and kind of the trafSc; — circumstances whicli, 
whilst tbey render it difficult to arrive nt any acciir.ite average uf 
the oost of maintenance on any particular line, make it impnssiblc 
to deduce satisfactory results from a comparisoti of those ave- 

It therefore Incomes necessary to take up the question more nt 
lar^ and to ascertain the conditions uf stability and efiicicncy 
which are required in all permanent way, and the manner in which 
the various systems at present in use meet those conditioiis. 

The principal of these conditions may be arranged as under : — 

1. SnSdtnt plstforto or bearing lurface on the billul to (iievciit the 
wbota inad fram beini ciuihcd down into the bsllait. 

S. SaSdcBt bearing inrfsca of the varioai psrti one on aoother to pre- 
vent Ibcir enuhinB into each other. 

3. SnAdent cnMi-tiet to tecnte nniformity of gauge betweea the two 
rails eoBposing one hne of nits. 

4. SulBelent tide stiffneM in each rsll. 

t. Saffldeat itrengtb, quality, and ihspe of materialf, to prevent Iheir 
crasbiag la tbentel* ci. 

8. Saeb geaerst precaution! as ahsll tend to th« proltclion and pretetvi- 
tion of tha more perishable poitioni frorn atmoi^ilieric and olher iutia- 
aam ; oo this lut point, bowcTer, it will not be within our limiu at iiretttit 
to eater. 

These conditions satisfied, the questions of economy and sim- 
plicity of construction, remain for cuntiidenktion. 

The bearing surface of the pemnnicnt roiid on the ballast has 
been varioosly provided. Amongst the more prominent of tlie 
modes now in use we may notice roads laid upun, 

1. dtoDebbcbi. 

2. Croia aleepen (of uiual make). 

3. Crou tieepen (of luoil make) brought nearer together st the juinti, 
with a larger deeper nnder the joinli, 

4. Cross aleepen of triangular section. 

All of the forrgoing luually initaiD and tecnrc the rail by the interTen- 
tlon of chain. 
A. The loDgilndinal bearer nted on the broad gauge lines. 
A. Hm asBW aa \M on the Darroir gauge at London Bridge. 
7. A CMBbinatioB of the crou deeper with the lungitudinil hearer now in 
nae on tha Midland Grest V'ettem Railway of Ireland, and formerly laid 
down OB the Crojdou line. 

In these three plana, a flat* bottomed or s bridge rsil ii bedded on sod 
secured directly to the langitudinal bearer. 



8. And laitly, the ifttem introduced or the Sonth Coast lines, and on tha 
Great Southern and Weilcrn of Ireland, in wliich a bridge rail is imme- 
diately fsalenrd to crois aleepen. The eras* ileepen in the eaae of the 
Southern and Weatern of Ireland vary considerably in iJzr, and era placed 
st proporlional ditlaiicea, the great body of the au|>part being under the 
juint. 

llriefly to compare tlie amount of bearing surfaces respectively 
presented to the liallust under the Hcvenil systems mentioned above, 
it will be found tliat, assuming a lengtli of rail at IS feet, 

1. With itone blockt there are 1*33 ft. luper per foot run of raft. 

2. With croaa ileepen (uf uaual uake) equally distributed, 1-12 fL anper 
per foot run of rail. 

3. With the same brought nearer together at the joint, r3S ft. inper per 
foot run of rail st Ihe joint, and for 4fi. 1^ in. rich lide uf joint; and I'Ol 
ft. luper per foot run of rsil, over the 9 ft. 9 in. remaining to make an 18 ft. 
length. 

4. With ileepen of triangular teetion rather more surface is pretented to 
the hallait. 

5. With that Died on the broad gsnge lines, 1*25 ft. anper per foot run of 
rail. 

6. With the loogilodinsl bearer Died at London Bridge, 1-17 ft. auper per 
fool run of rsil. 

7. With the com hi nation of the longitudinal and cross tieepen used on the 
Midland Great Weatern of Ireland, 1-43 ft. super per foot run of rsil ; snd 
in caici where more ileepen ire introduced on liOKRy or pealy ground on the 
above line, or in the rosd on the Croydon line, 1-/5 ft. iuper per foot ran of 
rail. 

8. With the conttructinn adopted on the Great Southern and Western 
RailMsy of Ireland, a geiicrsi srerB^e of I'SO ft. lUper per foot run of rail; 
the prDpuriiiins Tarying frum 2'jO ft. auper per foot run of rsil at joint, to 
Q'O.'i ft. »iiper prr iVjut run of rsil in centre of rail. 

The next point for attention is tlie amount uf bearing surface of 
tlie Keveriil iiurtions of the pcrniunent wny one un the otlier, neccs- 
sury to pri'Vfiit their crushing into cacli other. 

Dii iiiKtituting a similar cumjiurison to tlie previous one, it will 
be found th:it, :i^Kuniiiig as before an IS feet length of rail, 

I Slid 2. — With iione blocks and crois aleepen placed at pi]ual diatances 
apart, which may he regarded si the older furins of ciiuilructioo, when 
rather light clisiri were uipd, there are 20 auper inchei per font run of rail 
st the juint, snd 17 super inches per foot on the remaining length. 

3 snd 4. — With cruii sleepers brought nesrer together at joiut, of usual 
mshe, or of triangular section, with large chairs, 23} auper iiichei per foot 
run of rail al joint, and 4 ft. 1 1 in. on each side ot joint ; and 16} super 
inches per foot run of rail for the 9 ft. 9 in. reiiiSiniiig to mshe up 18 ft. 

&, C, and 7. — With the longitudinal bearer naed on the brond gauge lines 
and at London Bridge, and with the conatruclion uird on the Midlsnd Grest 
Weitero RaiUvsy of Ireland, snd od the CrnydoQ line, GO super inchei per 
foot run of rail. 

8. — With the croii aleepen to which a bridge rail ii immediately attached 
on the Great Souihero and Weatem of Ireland, a general average of 16 in, 
super per fnot run of rail, in proportiona varying from 27 in. auper per foot 
run nf rail st joint, to 10)- in. super per fnot run of rail in centre of length. 

It muKt be remarked that in thct^e lust four instances, whether 
with bridge rails or flat-bottomed rails, pm-kin^ plates are placed 
under the Joints, and in the road at Loiidini Urid^e at intervals 
nloiig the rail, to prevent it from burying itself in the timber, more 
particularly at the joints; and that on the broad guuuc lines u 

(lacking of hard wood is introduced between the rail and the 
lenrer, which presents to the longitudinal timber a surface of 1(18 
Huperlicinl inches, or O'TS suf)erlicial feet ]ier foot run of rail, 
through whii-h the fastenings tor securing the rail pass. 

The modes udoptcd for the nreservation of the gauge next claim 
our attention. With stone blocks there is no provision for thi^ 
beyond the stability of eacli individual block. A\ ith cross sleepers 
tins essential object is very comjiletely secured. With longitudi- 
nal lie.'irers this point is secured by cross timbers with strap bolts; 
these bolts seciirnig tlie longitudinal timbers hard up against the 
ends of the cross pieces. In the case of the Midland Great 
IV'estern Itailway of Ireland and the old Cruydun line, as has 
been before mentioued, cross sleepers are used with the longitu- 
diiiiils. 

The next point for consideration is the side stifTness in each in- 
dividual line. M'itli stone blocks and cross sleepers, wliatever be 
the kind of rail used, the side stitTiicss depends entirely on the 
strength of the rail itself to resist lateral strain between the points 
of sujiport. The rails used with longitudinal bearers aro in them- 
selves very stiff hitornlly, whether of the bridj;e or flat -bottomed 
iiectinn, and their immediate connection with the longitudinal 
bearers gives a further amount of side stiffness to this construction. 

From the foregoing remarks we collect, that stone blocks as a 
means of support on the ballast, although presenting a large 
amount of bearing surface un the ballast, and being in themselves 
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Mtlid tini stftUei, otitlieT retain the road in gnu^, nor Mcure the 
correct continuaiu devution uf liie differetit iKiiiita tif KU|iiHiri in 
the Mme line nf niil; anil its from this circuuiBUiic? their ii^o is 
cliivfljr i-ooJiiietl Ur cuttiiii(i> where the »ub»trr«tuin i» hiirj, iuiil th« 
tMilLut ffvMHl, th«iT liardumiti tciv«H • |i«culiu banli auil trmlioff 
frtliiig tu the cBirisfptt pranog ov«r iliem. 

The aitiiation<i now uxt CDRi]tMrBti%-«ly few in which Mone Mncka 
ran be prtinirrd for cant to curpan the vooden HWprr^ esprciilly 
when lh« liihoiir uf jumpinc uni jt\ag^nf the hull-* fur thv clinir 
pto< are titken tntu Hn-Dunt. I( in bniii-viT to b*- ntinitrkci), that 
in mwAirhcru hor»# power is iiietl they hare the ulvaDin{;e of 
leaviuc II tlciir way fur the hors4f»' fwt. 

C'ruu *I(>(>]ic>rs which have, on tJie narraw-gaugfe line*, been ma 
exltiuivily Hilnitinl, whilst prc«ontiiig a rery •ufficicni bearing 
uirface dd the lialU>4, giittu in thcmMlvH s eniw tic b> pnvfrve 
It C*«ry point of support iwlfunnily nf )jnii^i>, and lira reudily 
ptckeit ui^ MdjuMcd. TriangulAr-aectioDed tlee^ieri preitent tlieo- 
reiicxlly a very larico Wnring' Hnrfitcr to the bullut tu resiiit dtiwn- 
ward pressure; it id honi'ver dnulitful whvthvr, exMpt in tMliaa 
of u very firm and bindine rhnrncter, thii effect is trot frnin tliem, 
M in eo«r»e and open iMllaiit lht» "liitrn ri\gv of the tle«i>er hat h 
tendency to work downwards Into the liiallut with tlie niotiiin of 
the Iraiiim and to c*nt with tlie driving forw.ird of the milM, a 
defect to which nil rniwi iilrviH-Tif are more or lew lialde. Theae 
Inst sleepers have tlte (>reat adiatttnicit of hriiiir mirfmii pricked, w 
that rcpniTK cnii bo effected without the reiaoval of a large iiiian- 
tllr ol* bnllHBl. 

Fw side Milfneas hetwr«n the points of aiipport tKrth with etnn« 
hlockti and the vitrious kindti of cix«s mWjmti the liiti-'m] >tn-ii^h 
of tlie rnil t* alone depended on; and in this retipecl the dniihle t 
rnila ei) exienUvely uM-d seem open to kuric objertion, for to 
their deleclion isidcways with an eiipire idack in uai'i^e, or Int- 
>elliii|C at n bish velocity, may be attributed much of the side 
fMcillalion ao observable »l limcH, which n varintiun of Hpccti will 
often check. 

1'he writer i» aware Ihiil it has not been usual to attadt much 
importance to this i|uentii<ii; and in Professor IJnrlow's valuHblo 
work, in commenting on the !<niall amount of «iile defleition a» in- 
dicated by experiment)! in wbnl were then conaidered most unfM- 
vvuriiblo cirvumaluures, Vnlvtaar Unrlow Buys (p. +21) : — 

*■ Tlie btUuIb uf ibue rtpifinieiita" (nu the laieol drdniien of railway 
ban) "IiavD ■ UoiIcuct Io »tinw Ihal Ibc tttna wliich iIk liirs hare lo tux 
tain in tbi* direction t* n»l tuch at lu ipquire tu li« mate amply praviilcd lor 
Diaa llie inctMieti Ibicknnt llio liar muit bare lo meet ibe grca'cr vertical 
titain line la ■ lunfi^r bearing. In other word*, (lie aitditinnul ilicii^tb ^iicn 
to ill* liir for the (inrpoic of rciiiiinft the Ttitical strain will b« ani-lf aulS- 
arm lo meet and tnUt tli« Idiral itiain." 

Thai i» to «ay, the miU tlico experimented on were deemed 
lUwtg en<vui(li Literally, and it wm held that furthtrr tiK-renne of 
BtTMigth Tertiealiy, neceMary fitr a lon^'r hearing, or we nmj- add, 
to support benviiT loniU. would tulEoe to impart the rviiuirite 
lateral stren^h to the raila. 

The wei)(ht of tha enfrinei since Profeannr Barlow eondiinted 
these ek|ii>rim«nU haa b«en doulded and even trel>lcd, the wvisht 
on the driviii^-wheela more than dmiblcd, null the tipe^d, no uunn- 
]M)rtiint element in pruduein^ tide oM-ilhition, litm be«ii nlino»t con- 
ktanlly doubled, and on HpeeinI oeeat>ioiu tptadriipled; the weight 
of the raila hkH crept up from IS or SU lb. per yiH to 74, 80, W, 
BUd aveii IIX) lb. per yard, but the side •liffneM ban by no means 
propoflionalljr imveaKed. In casw where even lOlb. raili have 
been tried willi loiiff henrinin, the aide oacillation haa been fouiid 
M> roiisiant and violent a* lo neee«citatc n reeiirrenre to the 
>liorter benritikjrK most in uxe, from S feet to 3 ft. S in. 

7'he lon)|;itudiiiM beuriTc have the advanta^ of prewnting a 
COntinuouti bearing; surface to the bnllast, iind of ffivin^ with the 
rail |{ieat and nn.form tide utiffiieiM to eiirh line nf mil, no Ihnt 
eompunitiveU* few eroM tie* an? neednl to keep tlie line in gnug«, 
thoM> on Ibe biXHid-^uiii;e lineii Ih-iii^ ti feet apart. To the^e two 
main features, continiiity of beario); »n ba1Iai.l,niid continuity ami 
niniHint of liile ttitTneMs are lo be attributed the preiit i*nM! and 
evenneiu of ibe inutioii of titv eiifpnes und trninit on the Great 
tVewtern Knilwny. 

Thi« •ry?ilem of conitructioa ia open to the fallow In^t vbjeetloos: 
^The expiiiuitin uml contraction of the raila tendx to loosen the 
faatcnin^s, eapecinllv at the joiiiii; itnd from tbi» caiiie, »it)i the 
com|>nrnlive!y complex iinlure of ibe cront lie*, the niiiintiiinm'e 
is more lApeuaive thnn on ordiiinry nt.idi< laid on cro^s iileejters, 
and it t>eenis dllGcult to lift thin rond without griul nire nnd atten- 
tion. U'hcn a croas deeper is utcd under the longitudinal bearer, 
eecuriiiK at the lame time enrrectueaa of gauj^e ami of the cant of 
the rail, tlib objection vaulNlica; and tfae crou aleeper being raiaed 
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and pKckeul, the lon^tudiiml timber roarlie paeked auba«qMaf^i 
'j'hi« latl construct 1 1 >n, n> iiavd un the old truvdon line, 6ti>o4 4 
very lnrK« ankount of traffic, although laid on auiMUatucn of av«|j 
inferior cliamcter. 

U'bere a bridge rail ia laid down directly on crou iilenien, thl 
rail undoubtedly |tvi»eH»e« in it^M'lf c-onAidernble «ide litilfneM be> 
tween the points of support; it docK not howerct coRlutn to Buck 
tcrticnl (itnmgth to reauit defection as the ordinary double f nil, 
and the es|tiiniiti>a and eontraetion of the rati ia apt in eaaea to 
»|iiit the j'luit fleepen^ The proportiomi in whi^Ji, in ibe Unal 
Skiilhem nnd Western nf Ireland, tbu beoirintr xorfaee on the baU 
Uit in varied (from fSO fe*t to O-BS feet super per foot roo rf 
railV ftive ao in'eat a pre|Hinderaueft to the Joint, that it may he 
dounted wbetbirr in pmcLire it will nut Im found that eoiutaat 
packing it retpiired in the centre of tlie rail lengthwise; and tbi 
amount of boarinf; surfaC'O of tlie rail nti the sleeuerv is so anad 
that there will bo mucli cruKhiiig of the mil into the timber, Mpe- 
eially on the imrrov. 

Havin^r mode Cbete genetsl remarks on the various peniliaritHa 
of some uf the leiuling nio<lt» of cntULtructing pemianent any, it 
remniiiH for un to rnrmider the dtape, !>trength, and quality of^ihc 
matetiaU u«ed, to prerent them from crushing in theni^elvei; 
Tkis more immediately applitM to the rniln, or wearing aurfaceaf 
lli« permanent way. It i> in tbla reapeut tliat must of thu ayaiemt 
liava idike anffeied ^iiice the introduction of heai-y engioea. 

The rail* most in one vary from 2^ to 2^ inchva in width on lk« 
upper table or wearing surhiee, and are for the moit part maJe 
rounding at the too. Now if we look at the line of eontitct of a 
tjTO on a rail, it will >>o found that a compamtivdy nnall porli«B 
of the width of the rail, in favouridtle Ciuei aot more than I J indi, 
and in some inatun-^eB lens than ^ inch, is in actual ouutaeL Nuw 
if it l>« amxmtHl ihut on a £ ft. 6 in. wheid uf an engine in wurk- 
inif order, « weiicbt of fi tons ha« to be eiirried, nnd if th« wtrea^ 
of the iron in large railway hitrs tu retist oompresstotl he tnkeaat 
Utoiia pi^r inch— (and it i'« duuhtf'il whether more may bo tak(a} 
— then the lire of eontnei of the tyre on the rail in seiction beiqg 
J inch, it ifi ohvious that such line of contact aill havo (a be ax- 
tended in the other direction into a surface of 1 inch, befure tke 
surface of the mil in c^inlTict with the tyro becomes sufficient ta 
reiiiul the wrii;ht Kiipciimptived, and the amount uf ciomnn>i><iua in 
thu rail will hn re|iri-»eiil«i by the versed sine of the cliord of an 
arc 1 inch long with a radiuu of 4 ft. !> in. The limit of comprw- 
ainn of iron, Huch an ia used in railwiiy-bim being determined, it 
in Rvident thut the amount of beHrinir surface between th* lail uid 
tyre will vnry directly with the u-eight HuperiinpiiMid; that it* ex- 
tent in the leoglli of Ibe mil (or the length of the circumfereaee 
uf the uhrel in contact), will i«ry with the lenKtb of the lineef 
contact in liectioii ; and the c\ lent of the conmri'Mtion or Itmglk of 
the verM<l sine, will vary with [he radiua uf die wheel. 

The amount of this permanent comuresAion, or of the mention pr»- 
doced ia the particle* of the irun beyood tbo claHtic limit, c>«o 
supjiowin^ nil the coinpreatiioa to take iiUce oa the mil and avoe 
on the tvres of the wheels, will eridenily be iobnilclv amaJI; bit 
it may be f^iiily argued that sxitW motion drxnt Inko pjat-e, and re- 
newed fromtimr to time, from iuhiiiteMiinoJ and inseuuble, becoas** 
palpable unA evident iu it* reoolts. 

It iii ditficult on other rruuniU to account for the rapid •!- - 
ration of lai Ik, — tbe word deteriumtion being uiieit in con 
tinctiun to de<tructtun, an the rails now removed on «ome i>i :m 
lendinif lines have in ninny eiuu'^ toKt more th»n 'i lb. per }-nrd of 
tht'ir oriitiniil weight, uhowing thut althuugli rendered UMleH, 
they have not given out a f;iir amount of wear to thi! cnropaaiMi 
For tins iuforinallou the writer i« indebtexl to Mr. UocJcray, aiid 
woiihl lake ihih o]>jn)rtuuity of arkiiouleituiiig the kind eourte^ 
of that gentJruian in permitting uccc^i tu hi> very valuable repwt 
on lliii tubjoct. 

The cntiH) of thu removal of rail* when not thoroughly worn 
out, Is their li(*cuinliig distorted in idinpe. sudi dixturtion heinic the 
rv>tult of Ltminiitiuu. Nuw tlda effect may be produced eilher 
fnini defe^^tiie shape, or want of strength in the matertd tlself lii 
l>e.ir the suptrriucunibent loiid. In ru^f- r<l to the uhurI T-heulrd 
rail, the iinpresiion very fienerally prevails tluit the shajx- 
faull, and it iii»y verj- readily beimnginedthat n rail of iln' 
■hull iiradiiiillv Krow dtalorted, from tha ur»«Mtre beiHliiiL- 

.fe. 



the oterliHUgiU); portions of the lop table, without of tii- 

rnii'injjany meliun to have taken place from atiMliite ern ... ... 
Int bridge riiila are found not lo wear uniformly duwn, (■> xlry 
should do if no crushing t<H>k place); the upper curnerH of Uip 
rail turn outwards, and when the wearing part of the rail baa b<cu 
rolled or crushed out ludcvaya, the mntre piirt of the lop i> dnv 
downwards, and the aides turned completely over. 



I u unto^j 
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MM obtemtiom would seem to eonfirm the conjecture yre- 
dj huardedj that under the weif^hts now given to the en gin m, 
vitfa the limited extent of the tjre in contnct with the mil in 
Ml, tbe r^ls themwlveB are gradually crushint;; and rcmem- 
ig that the theoretical line of contact of the tyre on the rail 
ction moat in all caaes become a surface of greuter or lees ex- 
thla effect is more to be attributed to engiiieH with small 
1 wheeli tued for goods traffic, than to the weight or tipeed of 
aea for express traffic, whose wheels are so much Inrger in 
leter. And could the matter he investigated, it would be 
d that the rails suffered more from the passnge of goods or 
skI ttaina, than from that of paasenger trains at Whatever 

r\g, 1.— Lon^ltudlDil Elcnllon, 



slightly larger than those in the cross sleepers to prevent the tim- 
bers from splitting. The rails may of course be manufactured in 
such lenfcths as may be most convenient, and the croea sleepers 
distributed accordingly, and it may be found that the sleepers 
may be placed at wider intervals. The longitudinal timber is to 
be secured at the ends by a common half-lap joint, this joint to be 
always on one of the middle sleepers, and not under the joint of 
the rail. 

A modification of this road is shown in Ags, 3 and 4', in which a 
longitudinal timber IS by 4 in. is used, and the chairs not let into 
the timber, but a saddle, «, introduced between the chairs. The rails 
may be secured to the chairs either by a hard wood or wruught-iron 
key; the latter of which is more efficient, as it is not affected by 

wlUi ChiJn Ici Idio Ttmbcii, 
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the preservation of the perishable parts it would be beyond 
imita to enter. Payne's process certainly has some effect in 
nine the timber uninflammable, and therefore possesses ad- 
ige in the case of timber viaducts, or the plunking of hrid^'es. 
rating the timber with creosote, as adopted by Mr. Bethetl, 
iToduced very satisfactory results in presen'iiig the timber 
dry rot or decav. 
« length to which this paper has extended will prevent more 

s very curaory description of a permanent way which would 
ij the more desirable feature of efficiencv and stability. 
• engravings, figs. I and S, show a wide double T-rnil repre- 
ag R fair bearing surface to the tyre of from 2 inches to 21 
m, and poasessing a considerable amount of side Htiffiiexs, being 
ipth 4 inches, and in widtli 3j inches, and weighing about 
li. per vard. 

e rail is secured by chairs to a longitudinal timber, 11 inches 
i^ inches, the chairs being sunk into the timber till the bottom 
CO of the rail is in contact with the tup of the timber, along 
1 a alight rroove is cut, of such a shape that tlie rail shall 
harder on the outside edges of the groove than in the centre. 
■th the longitudinal timber, are sleepers of triangular section 
i immediutely under the chairs, 2 ft. 6 in. apart at tlie joints, 
k feet in the centre of the lengths of rail, these last being 
Med in leneths of 17 feet. The sleepers are cut out of 
eh balk, and retain the road in gauge, whilst presenting an 
hmal amount of bearing surface on the ballast, and admit of 
; packed without much removal of the ballast. In fact, these 
BIB offer peculiar advantages for this mode of construction, 
aril any oUiers misht be used. The chaira are secured 
1^ the longitudinal timbers to the cross sleepers by hard- 

trte-nails, th« holes ia the longitudinal timbers being bored 



wet or dry, and it prevents the rails from driving forward in the 
chairs. The wruught-iron kevs are more costly, but as in thia 
case they are merely composea of short lengths of iron tube, the 
difference in expense would not he considerable. There is a 
difficulty in re))lacing the chairs which will readily be seen by the 
members, but in practice this may not be found a very aerious ob- 
jection. 

The PaasiDBNT obierved, that it wu la importtnt lohjrct for cooiidera- 
tion ; the miin qnettion teemed to be, whether the lurftce of the rail* was 
aetuillj luffering from the cruihiag iction that Mr. Hoby spoke of. it 
looked almoht u if they fasd reached the limit of their powers, when they 
begia to cruifa the material. 

Mr. U'CoNCBLi. thought tbit a greater breadth of bearing lorfsce of the 
rsili would not be found to yield the adTSotage aoticipited by Mr. Hoby ; 
■I it wu to difiScult to keep the besring or the wheeli ia a itrsight liae, end 
eitcodJDg oier the whole torfaee of the rsilt. 

Mr. WooDHousa remarked, that the nil propoMd appeared to him rather 
■hallow for the purpoie, being only i inchei deep. 

Mr. M'CoNMBLi. said, be ibould be afraid that the rail would deflect be- 
tween the taddtei when a beavy weight paiaed over. 

The PaaHioaMT obterved, that the nil wa» very cootidertbly increaHil 
in thkkneu laterally, and appeared a ttrong nil, but it malt he remembered 
that the Urengtli wt« dimiiiiihed in proportion to ibe aquare of the depth. 
He did not aitach to muf^h importance at the writer of the paper appeared 
to da, to the fact of the permanent way baling deteriorateil more rapidly ia 
Ibe laat three or fuur year* than previouily. It wat certain that on the 
older railwayi, which had been at woik for 13 or 14 yeari, the deterioration 
of the raiU bad been much more rapid during the latt three yean of the 
time than the firit three year*, but he thought the wear and tear of the 
preient raili bed been much oTemted. It muit be remembered that tha 
preteot heavy enginei had been iocreaiing in weight, whilit the railt had 
been getting older snd more worn ; and he believed that the weight of 
the preient enginea had got pretty nearly, if not quite, to the feailble Limit. 

Mr. WooDBouKB remarked, there wat ao objection to the propoied plan, 
that broken chairt coaid not be replaced without taking the rail out, which 
would be very objectionable. 

The FaisiDKNT obterved, it woold certainly be a teriona objection if the 
rail bad to be taken out in order to replace a broken chair: all practical men 
were avene to it. He thought the lip on the inner tide of the taddlt-a 
might be diipenied with, which woald allow them to be changed without 
ditlurbing the rail. 

[The paper "On a Patent Solid WroUfflU-Imt Whttl," by Mr. Hxttar 
SuiTB, owing to itt length, we are obliged to pottpone antil aext month, 
but we gin the two shorter papers which followed it.] 
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BAINES' RAaWAY CHAIRS AND SWITCHES. 

Tbli P>per «u rcid at ibe lift nrK-iing, biu «h nol Ibrn illtraurd : the 
inienior. Mr. lltinM, of Norwich, siifniltd tha prtMM m«cilng la gitc fur. 
Ihcr inforniiuiori ■nd [MtiicuUn on Ibe lul^JrcL 

Hf. B*i)can aihihitail and np1«l««d aMdin«i» af th« joint in>I inltrniti. 
ditte chain. Th« Joint Ct»ir hid ona jiw od tha anMr ikI*. Alting cl.fie 
up to lh« htti or tlic rtili. aril] t)ie raila «£» fii^il hf ■ bariMiiial doireU 
pi* 1| inches vrtile anil Jihainch thich. nhicli i>u |>uteJ through tt autchla 
id* Doil of each nil, aaJ a cvrrcipoodiof hole in ilic oatvf J4« of Ibe «hair, 
aail vru drtiro np hj • ictlicftl otter dttico iltri)fi|h tbe tlowel'inii on the 
othtr tule ot Iba cbkir. A wrouxKt-iren plttU 9 inctiei king na* p!aee>l 
Dnd«r Ihc h«4 c1 tn« dowel. pin. liuing «Imii up o th« head of ih« nili on 
tiM inn«r Me. and ihii ptat« wat drawn ii[j ti|ht agaLnil Ibe rtiU bf driHng 
the lerlicil cutter, aitil (omied a tixS tcarfing pien acroi* iha Joint of llie 
rsiltj tliii pitle waa a little cambcrtd. and aai ipruiig flu hj driving the 
cotter. Tbc lntetmcilmlc CItur «m inlcnilei] lo bold the rail without Ibe 
U)i of a kef; the two jiwt veic o/ the lame form, both flitiiig up cbic lo 
tke bead of lh« tjil, but Ihry vera placed oIiliijiirlT iitttcmi of oppniile to 
Met) other i the ch>ir n» iliii^inl pnd<*i*« On lo Ilia rail and tL«u iHUtnd at 
right ingln to the rail, whidi made it grip the rail betweea the two oblnjue 
]a»(. The thair «m fuicvil tijfhl agiiiut the rail, either liy iilrced ijiite* 
with conical brad* and Mcenitic cauntmink hi>te« in the chair, wliii-'h faieed 
the chair furtlicr Found and incceaacti the pmmrc of the jsoi on thit rail 
vbcn the cnnical hr«d of each acreir naa drtna borne into the o>untrriiiik ; 
or iBOtlMr plan tot doing Ifao taoK thing wat bj uiiiig njuirt ipikoi up'ttd 
to a gnatfr hrvidth at llie upper part «htn they piucd thiuiigU (bo chair, 
M that hj dririiig ll>«ni do>n the chair «aa foiced fudlier lound agaioit the 

nil. 

An etiimatewaa preienttd of lh« comjuralive eipenin oi lading a raii> 
way on Ibe nhnve plan and nn the ordinary plan, and tho follonlng w«r« Uio 
■tiip<cilie aiDouali ftaleil In li, — tlio aibuuai in each cmc being only the 
co»t of ilic chain. ke>», and ipiketi at the ie»t Mould tw llie aaiuo in each 
caati — 

n* UOM (or • mtlr or *1n()« vay. 1*H on (h* otiUnirr plin. With £ 

•OOdktyi Biillfi,™ niilin MB 

Tha Mat (or ■ mile of lUilc my, lalil ou lilt oltuT* plan, Kill) 

iquar* Itprt (jilMei .TJO 

The Hdit, viib tcrtind rfUtf > uU 

hot Ihfl iquarr UpH tpiket trero contldcrod eqnall* etncipnl, and they wen 
more convcoltDt thin Ihc actewtd apilica fur ilianiug uut in lepiiri, &c, ■■ 
welt a& leu txiwiiaiic. 

Mr. Balxeii b aniwer to <)ue«tiom ftom Ibe I'tctident aaid, tl>c oolr trial 
that had yet bcc'i Diad« of them wi* a (h^tt Icuitih of line at the ealiance 
of NorA-ieh Slatlao, which had bntn at noik willi tli«M clxir* for elevvn 
laoniha with onnplote luceo*. end had not re^ulitd any repnir of Hie 
t'halr*. Ic woa aitualrd where all ttia ttaina tail over In euiering the 
atatlon. 

A trial of the joint and iniermedlote diair* would be made thoiUj an the 
main lim of the N'tirlh SttfTiiilibirc Itadnay at Dane* Mou, Boar Uurloo. 
In the iriil already inide ft tbeni al Norwich, ibcro had not been any tuote- 
neu of (lie keym of tli« joint chair*, and tliry renitinnd jotl the moid aa 
when inl pot down. He had tnwU a trial of the joint chair hy remoiing 
tha whole of the hallaat away from under the julnt ll»pl^r, and rhc jnini 
•htir bald ibe rail enJt to llraily, llitl luarctly any d»6rclion eonld h« prr- 
eeived wll^n an enitinB pined over, lie ihouirht (h<sc ehaio would do 
away wiih the ciiiiinj of the join! »lcepcrs, and would prevent a great deal 
of tbc noiie in pataing over ibc jnlnla. 

Ur. M'CoKjcaij. toggettcd that it would lie preferattle to mike Ihe 
riowrUpin wiih rouodcd cdgra, and ihc DOtehea In the rail endi iliuilarly 
toandcd t1 tbc hntlom. for ihe poriniae of ptenniiog any riik of Ibe taila 
iplittlBS from the augloi of Ihe iioich. 

Mr. Umxc* uid, li« did not tee any objpelioa to the propoMi; bvt he 
thought there *m not any risk of ihe raiU ipiltiinK (roui the notch, becauae 
■ clearance of t.inch wai kri between ihe dowel. pin and the inp of the 
notch, lo ai to prevent i»y prruure ever oii^ing a)MO Ihe do<ie1-|>in. Tlie 
jolat chair foimed a coupling between the tail end*, and the raila supported 
oDc an other, 

7be PutaiDRNT oliKned, lliat if iliiijobt chair alood the ted of the 
working on a main line, ii would be Ibc thing dtalrrd, hul |.« feared there 
were luu many partt about it lo ilnad otil. He vuMidtied tha cvtittruction 
of tome (ecurc fuiening for railway ehatn waa of llie la«l impuriuice for 
railwayt, and tliiiii|>ltt the tubject wall dHeritng ihe aticnilen of Ihe men- 
ban 1 it «ai d«*lrahte to hare u few pari* a* poaaible, and Ihoio not very 
coitly. 

Mr. WoouKoviK aaked hnw it wai intended to ret>1aco a rhtir brconw 
Ing looae or breaking,— w he iber the rail would have to be taken om foi the 
purpou .* 

Ur. Uainka taid, ht propooed having avmt chain call wider in Ihe ja**, 
whidi would allow Ihem lo be alip(ied en the rail ftom Ihe uudcrtiilc, lot 
the purpoie of replacing any broken chairt vitltoul tsklog out t<te rail. 
Hut he fully ei peeled iliere wuulil be very little breakage of Ihe chain, 
heewuae there were no keyi driven iniii iheui, and a great profmliun of the 
l>reaki(( of the ordinary chain wai caiiied by driving llie key* ; alau the 
new chaiia iretc mnde aliongcr than uaual. lie had tried arte of the ititrr- 
inediatc cbain by auifaoding it from one of the jawa, and hanging a weight 



of 10) toBi froen tb* other jaw for aerecal week*, and then mi b« I 
in it. 

Sir. Djtinaa neit ciplahied the Switch, Ibe principal inpniNBait bil 
heing the additinnal depth of the awltah tongee, which waa made about 
an Inch deeper than ihe maio rail, and the bottom Baoch of Uie iwiKk 
loe^ue worked uodor the main rail when Ihe twitch wai shut : fur the faf 
poie of dill ing under the main rail all Ihe dirt that got hciwcen the«j&_ 
Ibe working of Ibe awitch, imload of driiiag ihe iki agaiaat Ihe male i 
which wa* an cril ia Ihc ordinary awitcbea where tke raila were all of I 
umc depth, and eaoted the riilc oif accldeol by tbe awlteh beiag [ 
fron doting ptnperly. Anolhrr adviatage ohtaintd from thU cnt 
wai, that the boltom flinch of Ihe awiteh wat kept entire to the end, 
of being planed olT on one aide, a» in the ordtoiry awitcbea. and thai ii> 
created thu steoaiiieaa and ttrf ngth of the awiicb tongue. 

The pHiiiDBNT recuirhed, Ibai Ihe awilch tongue wai chanfered eqsilly 
on both aidL-«. 

Mr. iUiNBa explained that the tongue waa fomcd accor4ti^ to Mr. 
Wild'i plan, with tbc point dropping uodet tbe bead of the main rail : aoJ 
the Eoiigiie wai abtptd exactly Ihr aame on bolb laik*, M thai the awilch 
could l>« u«ad either right or left banded. 

STBPHBSSOK'S E-XPEBSS BNGINB. 

A Paper wai md, BMimpanied h}> drawingi, "Dtteriptitf ^ m» Ktjmm 
Eiti/iJir." toanufai-iitred by Meitrs. Robbrt ^rspuivauN and Co, (ne tbe 
Yr'rk, Newcaule, and llerwick Railway, in 184H, and intended to rma cipmt 
iraint belwccii Nencaiilo and Yaih, a dbtance of 83 mile*, ai aoanaalhi 
rclajbg of ilio line i* cnmiiletcd which la now in progrria. It waa loicoded 
tu Uati! tiled a trrica of ripciimcnti on the working of ibia engine, aad la 
haio accompanied lh« prcacoi paper wiili the teivli* of the experintallk 
but theae Lave been uiiavoldably poatponcd m coDi«c|uenc< of the lelajiig 
of the line ; the englrie 1* at pretenl running belWMB furk and DatUogMv 
and ti working aatUfaclurily, witU a aiiiall coiuumpiien of fneL 

Tlie engine liaa iniide I'ylindcn • Itli a crank aile ; aail liE wIimIi. larali 
hearing] for Ihe crank ailc. and outiide benringi for the leadlog and tnlllag 
ailea. The cjlindcn arc IGlnchci diameter, a»d SUincbca length ofaltakr. 
Ihe valvci are vertical, and arc placed on tlic outer aade of each cytiader, 
iiKtead of the inner aide ; the eabautt paitBgct arc caniid under Ihe cjSa* 
dtia, and niiile at IIm' blait-pipi:. The atrani porta are 1) ioehr* whle by 
Ulong, iod the exbauti porli 2\ inchei by I3incbe*; tbc traverte of the 
ilide-Vdlvei ii 4i inchea. Tbe cccrnlria arc Axed on lb« end* of tha 
rrouk<txle oultidn of the whreli, and Ihe valvoi are worked by the eifaa. 
lion link motion. The pump* are worked hy the lame eccceniiici, aad v* 
flied at the aide* nf tbc Grc-boi. Tbe boiler ia 3 It. 10 in. diameter, tad 
11 feet in lenuth, containing 17-1 lubea of 1| iiiu-liu outaide diameact, lad 
11 ft iiochia length. Tbe ioiide llre-boi i> 3 fl. 9 in. loog, by 3 ft. Bib 
widf, and 1 (1. in. high from the top of the fire-baii to the tindanidt •( 
thereof. 

The Healinj turface iu Ibo Fire-Box ia %2 aqoare feet 
Dilto ditto Tuhca 964 „ 

Total Hraiiog Surface IftiA ., 

Tbe drlTlng>wbeela are Gfi. 6 in. diaineler, and Ihe leading nA 
wbceli ate 3 ft. 9 io. Uiaineicr. Tlic nnimlo and Iniide franiaf ooaMaa 
ea^h of a aingic fiat nranght iron pUic I in^ h ihick and S Inchet Seep ; tM 
inaide frame ia boiled to a danch upon the Lyllndtr and to a bracket on Ike 
Rrc-box ; the oulaide frame Ii boiled lu a dancb upon the it«aia>cbeat, wtaih 
ii in line fitting with the cylinder, and ii attached to tbe baiter by ibre 
wrniight-i?>iTi brtcketa on each aide. The weight of Ibe engine in woiklag 
liEin is abbtil Tl luna. 

Tlie rnE>iiii:vT ohterved that thit engine did nnt diOer aaterially bwa 
Ihe ordinal} ctptcai eaginr»,eini;|it ihat the attain chealt were broaighlert' 
aids and the Cftcntrlca placed oulaide the alritlog-whotlt. lie nn^ alala 
that he bad acea the engine, and the cnnannipiion of coke iaclodiag gctung 
up tlie auaoi wa* 13 lb. per mile with ibe capreai Iraint, which were gene- 
rally very tisaU, luving only Ibree or four CAitiagea. 



INSTITUTION OF Civil. RNOINEEIIS. 

Mafi 1. niut S.— JoancA ?ikli>, Eiq., Pteaideni, lu the ChaiTj' 

The diicuaaion on Mr, CaAurnKt'* paper, "On tit Cwutmetitik ^ Ltt»- 

MofioF Eifi^ef' (given ia lait iui>i>tli'*./oiiraaf), waa eootiauod IbrowgbtMtk 
iheie trcning*. Ihe aaiac lone of argiimeDt waa kept ay, and auifteroai 
inatanrea were adduced aupjioriing tha views ttf both aidea; but wilhoolw- 
riving at any detiniie retult. oibtr than ihit ii was dciiiable in all aaijlBei 
Id luwer tbt ct nire of graiiiy. in order loiitahliih a greater anile of aialaliiy, 
and to arrive at a ralto betwern the circiiiufertnce of Ike diiviog.wbee) aad 
Ihc cubic oonteot of tbe cjlioderai such ai wblUt tbe grratctt *pr«d mlgbi 
bn tuaiiitaii'i^d with an economical coiiautuptlun of fuel, every facitiiy iWmU 
beaffurdid for itarliag rs old Ij, which waa a point of liaportanoe om Itas 
r>innlri| (rrqsrni traina. Un tha one hand it waa argeed, that aiuoll driT|*| 
wheel* were eiientUI for quirk tianing; and nn Ihe otbei hand it *iu coi.- 
lended, that wilh a givea ainounl of etaporatlng aiiffaoe la the boiUt, Ihl 
tractive power irould be tbe aamc under all cireuiuitaMoes at the periphery 
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tiM dthtng-wlieel, protiiled ■ girea relatiic proportian txnled between 
cbUc content of lb« cjliniln snil the circumfftcncc of the drifing- 
bnti, lad llMt Iwfe nh«eU reduced Ibe wrar ind mr. 
Th« ta»|! diipofcJ of q«t4lioD of Ibe ttibilil; of lbs long iMllet enginti 
%% tgaiB canbrtlji taurlxd na anil ditgintfH of. 
The illMiiiotlon of tb« ««*r and Uu at Ihe liJei of the braiiM of lb« 
r. hattof Iha dri<in;-vh««1> behind, and the |t'**t*^t weight upon l>ie 
iMring ■ cn>iEi*rllivelf ligtii Intd on thr r*nlrr wlirr)i. «aa ad. 
B proof of theii ttitiilit;, m pitgioe of ihit k<nd having roii 
tmMjttn UuaMn'l BMr\ nlilioul tny apprecUMf Ittrral wear; wlirrrai an 
wdiMr; taf ine on tbc lame raiJnay, liaj irorn anf ■ itiicknuM of aquuier 
W an ImIi <*bil*t running the >Mi« ditUnce. 

A pafMr «t*t read. deHvibing -J thid <(f Pmnantnt fTitf, wMrA AaJ 
*M« mtMtmhot tzlmtiprtf laid 4om «■ Ikt La»e»tkir* ami YoriMki/r a»it 
MAar Sailvmy*. im Ihemorlh <tf Eiifiland." By Ur. llAirnNAW. M. lail. C.K. 

Tbe (irlMtpte >u llul of a biidge rail. Keigliinp i«rriiiy.fiTe pouodi iwr 
yud, plaeed npoa eaniUiuout Uia|i(Dd>iia1 timbrr borias. and ihe nateli; 
coMuted in haiiag at each joint a HiallraMe Iron plite chair, trith a tirnjec- 
lion 041 tlkC upper auifacc, SilinR wlibin ibc inmiur •( iha rail. Md ihi 
fljJtcbea, *bich were fouriien incbci long bf tifht inchea wide, and balf-an- 
i««h ill IkiclinM*, altachcd U> lt>e tail l^f livrt* iu lueli ■ manxer a* lo Gi 
then flrwlf logtiber. and yet lo ellon fu( ilie cxpaminn and Mnlraetino 
owed hjr ilie laiiaiioni of lemperaturo. Tlic deiaili of the arrangemeal 
on* Terjr kiatple and camplde, and il appeared Ui Mircerd iietltetiy. ai in 
•M riteol of iwnni; niilt* of TMi\m»j ao laid, o?*t Mlitch numerom heaty 
usini bad riN dailjr, at coiiiUerabie apenl, fi^r tbe lut fmr. natf tbiee 
rint-bea>l* vtrc fmiod lo biie been kooeknl off «ben recentlj ciswiitcd. 

Utf 15. — Tho dieennion on Mr. Hawx^ihw'r piper waa conlinutd 
tbrvagbovt thii eTenlng. 

Son* inlereiliag obierrallo-n* were mtde on (he actual dMlriicUon of (he 
mu-iron ebilra and [|outiI«-htidtd raili. and the idvanliget that nntild r«- 
hIi froiD tbe moie genetal iulniiiuiiuti uf I'Dniinuivui luii|;iiiiitiii«l lintier 
b«irtaf|*fur the prnent IriMiiene ikeperi iiid cul-iron cbaiii. T)ie tti- 
■lual aiOBliciTalion* Ibat bad taken place In the forma and itrengtha of the 
tieidfe nil* and Ibrir larioui ftitcnlnginerediicaiicit-, and it irai conlcnded 
th«t the hoJtow bridge rail wai loora duraMe than an;r other, llial ihc upper 
•orfacc aM OMire eonpeeuKl in rolling, ami Ibal tlie intem of rvfiineeliiig 
tti« eard, whether hy rlrrttiriB lo a pUte, nr hj bolU and nut>, made a liHtrr 
NkI man even joint, and Ihetefuro pfodoeed > morn Intel lUrface for Ilie 
nflmt» and rarriagrj lo run ui>nn. Tbt dofation of Ihe llmtier wii de- 
clared to be web. that a icrond «ei of hridi;e railt liud been laid donii on 
lb* langitodinil limlirri, abereti Ilie ciqh tieepi^n had ne<er been able to 
betr that, Tbit, however, i[ vraa attcrlcd, aiote prlncipalle froui cuninion 
lUBber being uied f<ir the lran»tene alcepcii, wbiUt the bett kind, well 
cnoM(«4. «rat nted far tbe Ioi>d:itudinal hoaien. 

Tb« tjruetui of inierliiig a fieee of bird wtind hrlwceti (tie rail and the 
mUm Uisbee. aa on the <ireM Weilern Riilwi;, wu murb approved, ai «iu 
■lia lb* plan of aid* Inanaovii hatred into tbe main tinibera, a> ii enabled a 
iMltef *r*te» of drainage to be etuphiyed Ibaa had been usual ntili that 
kia^ of pctniancnl k»j. 

Til* ■••« >;tirou tried b; Ur, Samuel) eg tlie Entlem Counlie* ll«i|viit, 
a»ri of »h>ch seieral inodrti were elbibiled and dcacribcd, receired oaorh 
CuAmendatiati. pirtieulari!' lite pUn for di>|iensiiig nilb Ibe julnl f'batri and 
*«WBg Ihe ead« of the riilt by iwn tide pteeep. or flahei.of eail-iron, bollrd 
ihrQugb aad to eitti olhrr. ao aa tu render ihni part quite eijiial in tlrengib 
ID the body of the rait. The quetUun of the meant of alluwiiig for ibe 
*«nliactlQ> and «xpa*iioa uf • line of lecurcly-fauened raiti wai iln- 
cMMed. ai wai Ibe eteeping or adnadng Bolioo of ralli in the direciion of 
tite ttafEc. 

The general opinion teemed to bo decidedly in faTOxie of the longitudinal 
heattag. alihaugh it erai admVtled that aitnjrof the tranieene-ilryper rail- 
WKf*—tot inilanoe, turh aa had been laid on tbe |>Uni uf Cubitt ami uf 
IU«kaha«— were lo good ibtt it wa> not to he preaunod they would be 
rraoied to ntke way for the longitoriinal lyatem. 

J/oy 23. — Mr. Fiei.o, the Prrtidftit of tbe Imliliilion, held hit Anouil 
CoMwrnaikMn on Tuesday tvenin^. Miy 'liiti, al ilie lonmi of Ihe Imiiiu- 
ttaa. Tht Pieaident wat well itipiiuried in doing the honnura of the 
eretiing by tbe «ice.pre>ideiil) atid mrmhen nf counoil, and liy Mr. U. 
Uanbjr, lb* aecretary, wboee general arrangemenli, and teteciJofl and dialri. 
IwtiDo of tbe workf of u% and the luodeli, cliim the blghrii praiie. 

rroneurh a large collection we nn only patiiriilatite a few, and wemuit 
^iB Ibe place of honour tn ibe woeka of art. On the walU were tlie pui. 
uaiu of ibc celebrated ciigioecti, Locke, Brunei, Faiihaim, and Mr. Iiam- 
b«rd Brvael, by Ciiiil, lliindiy, and ritleo. Around the n-alU and on tbe 
laUee were bea»tifu] f)ir'-iinen« of the pen<iU of Ccly. lU^lir, Lt«, Fahej'. 
**"»'*". 1^11. Wood, Uoiikll, Kiehmoad, Jultuni, Foiioler, and many olKera. 

Uf. Tliovet conlri'iuicd a beauliful marble chioDcy-piccc, intended far 
H(- I'elo, aodaaUluctle of Ariel eomnianding the ttoim. Mr. Krbiict,alv» 
leal an eieellrnl biut of Mr. C. itarry. Mr. D«ighlon'« mndfl of tbe 
KaelVr lli!) Training Sdionl waaan aioellenl ipecimen or Ur. Malr'earcbi' 
If'.' iiiii taUe. Aniciig the principal of Salter'* niodeli wei*. Mr. 

Fi. loilaad fiet.and hit Girder Unilge oierthe Trent: Mr. Jee't 

Iluiiug lajc iiaductj Captain Mooranni'* Viaduct on Ihe Watiiford Itail- 
myt Uf. 0. Bdwaida' Uridge oicttbe WarcBey; Ur. Qrainget'* Dikdgc 



orer the Older; Mr. Steplienaaa'a Tubular Biidge orer the MentI Strain -, 
and of the Bubop'i Hock IMe lighlbooie, ereetieg in a aiokl f-erilnul 
potilion. by Meetn. Vr'alicn and Biirgei. C^ochranc'i Sawing -Maehine »»- 
oiled gretl atlentian : Hi did Gnedon't Ctta. Dioptric amniemnnt, aud Wil- 
kini'j Fiintlh Ofd»r Dioptric Ugltl AjilJarJlut. 

Tbfr Earl of llosm poiUnlmted the model of hie iMtnillcen* Telncope, U 
di I Mr. C'>wper Ibuae of hit own. Mr. laitela'*, and Ur. NMmyih'* meibod 
i)f muunling Equatorial Inuramcni*. 

The Kleclric TeKfraph Company had a Hoe colleetion of working iiwtrn' 
TTifnti, and Mmn. Itietl and Liille otnlribuled a tertt* of Ibeirt. 

Mr. Sirode'a aelf-ignlting gaa burner, and Mr. BiddcU'i aelf-regiilallng 
gai hiirnrr, wen both much adoiired. 

Me*tri. Adana «ihibtt«d a eonplete aeriei of iniprotemeoti In railway 
carriatea. pennaneat way, A(.; and Mcain. Johntoa and CmhucII aa 
equally cuuiplcte aiaorttneal of ateel iprlogit AIm, tec 

Mr. RoberU had a beautiful oullectien of nodeli and working tn(lru> 
mcnt*. cahlNlinc hli uiual talent, of io*ei)lion and beauty of eieeution. 

Metut. Mitchell bad a xcite of raodela of the Tarioui ipplieatinn* and 
mod* of tiling tha aeraw-pita and mooring. Very complete mudelt wi-r* 
alio shown, by Ur. Wooda, of Clentntr augat-refloery, aad of a rolallte 
djnanoneter. 

Mnara. Jamei Wall and Co., teat two cutlon* model* of an engine uiih 
an oaeillatlng cylinder, made h; Murdr>ek in 1784. and of a loconolite 
ciiitiie, by ibe tame injcQinui nitn. prior tu 17H1. 

MtMri. Ranioiar; and >Uy exhib.ted lome abielBg* of CUt-ilon, cnl by 
tool* of iiniit*li*i> power, fntm railway wheeli, 

Moiin. hfaoditaf bmi a model of a large gun, intended lo be loaded and 
■ponged by the bieeoh ; and a method of feathering puldlei. 

Meitrt. Seaward and Co.. ooniri'nied a tciirt of modrle of plana for 
calaing ttern |>riipellerB : and Meain Cbuhb alto acnl abcaulifnl tpccilucn 
of an iron cbcM, very auiicrior in workmanihip tni dea^. 



ROYAL INSTITUTE OF RItlTI&ll ARCHITECTS. 

.'f^f 30.— T. BeLLAur, Btq.. V.P., Sn the Chair. 

Tho Girf pari of a paper by .Mr. J. W. I'apwobtii. "Ok mum Ftalurf »f 
th* CanneetHm t*lw*rn tht ATchtlreitrf au/l CAnmni'oyy of Eyi/fit, leifA a» 
ceroirn' q^e leork tp M. J. B. Le Sueur, '<Ve /Ac I'hronnitirjj) nf K^jipl Htiu- 
trattd 4y //• MoauiimHi'~~lo inAicA fUt mtiSal nf Ihe Intlilult <{f Franct 
matawartlrd (u 18*7"— wai read. 

ReealHnf Iba traditionery oiifln and the lilenry, philoiopUical, and rcll- 
giout ohllgationi of the Greek* lo Kgypl. the author prepeicd to eoaslder 
Ibe debt of archileclure owle^ to the Orcek Iranklaiion nf Bgyplien akilt :— 
(or Ibia purpoee the Aral alcp would be t^ contlder how tbe date* of niotiu- 
ntcnti generally were fixed i neil the monunienU Ihemteli-e* woul'l be de> 
teriVed and dated ; then Ibeir chaiaeleriitir fealun-e coeild be placed in 
lahlei, fioia which bti deductinnt u-nutd be drawn. He took M hit leil Iba 
opinion* of Kairy and uf Jnniard, " that Ihe inunimenti alluded to ire of 
Tery remote arillqiiliv, «r liming the moiL llnuriibiiig pcfiod of the art* In 
Egypt ; the general (eieini-Uncn of the (liiiril eoluinn* in those uf the Ora- 
claO'Doric order is (nanifsHi aud, In addition lo miny other remaikaUe !•>- 
dicalioni In the Egyptian temple, cteaily puinl lo Efiyl at Ibe touree if 
bolb Greek and Roman itcbilrclare." Sbgblly running through the (tagee 
of diicnveit and a<i*n|temerit, tbe author mentioned Mr. Wiihon'* book at 
one in which hi* forihcomieg dedieetiont were mod decidedly eonteaiDMl ; 
and adding a notice of the acop* ■*d *alu* of Mr. Sbtipe'e lait wurh, Drt»- 
ceedeul lo give tume account of the great work of Lr -Surnr, beaotifolly 
printed with moeeeMr iierofflfphir ly/tt — ibe Aral, and a ipkndid Urat, cUld 
of tbe Hcpuhliraii GnTcmmcat ]*riotiD$-OI!lce. It conuine, aborv all other 
inatlcri, the inlerteling iranilation and adaptation of the great cbron4lo|^ 
Canon uf tbe Muteuai of Tmin, in bieralio writing, foranerly of **ry eOB- 
aiderable extent,— and which, if perteet. might have aet at reit the futfifio 
vtjnta of Manetbo'i Dynaitlei, for il it not divjilcd into *ueb pofliam, bat 
into erat. 

The date* of Le Sneur, which gl<e MMO n.c. lo Ih* pyramid builden. a^ 
pear rsitaordinary to iboie who ollb many Engliih Mnnte coniider thai 
1800 It c]uite rrtiinle enough- In accardaiire with Itic more moderate dates, 
a table wat eihiblted which iboned ibc luccctaion of the king* aboat ta be 
named : auil the author proceeded to show that ihe uioBUmeatal biatory of 
bii atl un ooo band piOTed the libV, — while the table, on lb* olbar, BO- 
couDlcd for the wurL*. Tbe rroto.Dnrie ineory of Chanpotlton, *uii|Mirl«d 
by Jomard, Koafllini, and Vl'itkinmn, wai menliened a* haviag loeBnad 
nueh ridienlei and il>e ilieoiy of Lepaiu*. at to an Aiiatic InHuenoe on 
Egyptian Hrt. wa> ditowned by Ibe author, — who proce^cdcd, on the aiate* 
meiit* tubteqiiently made by Leptiui, to difiile Hgypllan artliitcdure into at 
leatt ft)ur clattea or orileri tyiicroatkally arranged; tbe third aod fonrth, 
being imilaliTC of nature, formed one diiiiion,— while the olliet wai eon- 
poicd of Ibe firal and ircond clatatt, iltoilraled by dated eiamplM (from 
Chiich, Karaak, and tJnom'<b far nne period of art, and from Urslbautn, 
Kiriiak, DtirelUabH, Medina! Aboo, Blenlhyiat, KiUbibe. Amada. lad 
Samneh), whence Ihe peculiar and geonwitia cliaracterittic* of Ibe ftrai diYl> 
aion were drawn and put into juitapotilion. 
A diieoition OB thit part of Ibe paper boiog very probable, Mr. Papwonh 
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«M inttmiptfd hj the CiMtmin with a rc^nttt to merrc the mMlndet of 
hli ytsxi, vhkh •■•« nrailj cnndadnl, for inolber CTtnlnst M that tb« d<*- 
CUtkiuD iniiibt 1t*ie a iiifflciot peiiuil ttloirtd in il. Mtairt. Dnnildton anil 
Til« riidle louit rflni»«k» Iff the «ai&r efftrti — and tb« nctltng »iij<iur»*il t» 
th« Sill o( May. 

JVay 7. — TKit i*a> tli< annDil imrial mn-linr, and the following <iff\fe- 
l>e»fci» w«ct]ccl<J for l(>c«n»ubg yf»t:— frwWni/; EwideCtey; l'>r»- 
frtwlmlt.- T. GclUiuy. A. ilklvin, ami S. Sniirkej Jhnortiry S«crilanti ■ 
T. L. Urmaldion and J. J. Scold; Ceanril : W. J. Ll>'nllwi'n, II- K. Ken- 
dall. G. Uair, C. Mi}h«v, A. Mm. U. Uocatia. C. C. >ehoa. C- Parker, 
F.C. Pennne. >ad T. II. V^atl : TVranrfnrr: Sir W. R. Fiiquhar, Dan. 

ttaf 21 — Mt. J. W. pAPVoaTU irx) tite conclniling portiDD o( li'n paper 
fOHnaciiced at b^vc, Ht dwHt at mme ttnglh on It' pri>);tt«)lv« ilctflup- 
IDMil of the feature! of the IliJrJ ni><< fnurib clatift of liii ijiMPin ; nhirh he 
illuiltated by dated eximplei fiom Karnafc.Gh(j*h, Umi llaiMn, the eolumn 
in Iha Rritiih Muiinni. Lutnr. and Eleplianiit Tor one period of art ; and 
frnm Phlln. R*nr1i. Dendeit, Ontbni. and K^fno; utirncr Itin prfutiar and 
tmUelivt clilracnnittlca of Itie tecnnd ritvlalvn «ttc dravn and [lOt Into 
iiiiiapMilbn. In aumtsing tip ill the atiove. ilic aaibor coniideiol Ilia ttiR 
l.ad maile it appear tlial t«Q great epocb* were cataUittied wiili certainly for 
Bjjplian arehileclu'c, aa well ai (or ila polilieal hiilorr,— each hating ita 
pailieular ityle : llie firit •tliieti aroie from r«cJl tut ctmitntliinit, art'l imi. 
laltd tt«A in fnonuinenit above praund ; IhU ilvle flanrUhed in tiK old Fha. 
rinnlc Kignt befurvtlip HjIiih invMinni, rdirwfd iticif probililf under thn 
•evenleciiih.aiid tbowi iia laat ellbili under tlie tifrtiietcth dyDUty^ondrr 
which, and at the conimenceiiieut uf (lie g]uriaui jitriiMl tjt BgypUaa aupte- 
macy must be placed dial c'eat eliange «liii.'b ojirmteil praba'iily not unly 
upoii arcbitcdure, but on all tlie arti and on (he entire dtitiiilion of tbe 
people. Tber wai icrn a new ilyie of aicbitccturc ; nbicb, tinnercr, bnd ila 
Wlb anteiiMly, and liy (he lidr of Ibe iMinetr ilyle, embriein^ and detelnp. 
i"ig y\\r prmftplf ^ i!*fffMt«n tn U» eohaimt, Irtillating in eeetr point orja- 
nic nature, ancJ decoiating iliem wllti alle|oiia ornameiii*. 

Mr. pjpwnrtb attcrwardi re»d a tupplenienlal papnr, being a Iranilaliiiii iif 
lbs eirwt ttt Lepilui " Oh Ibe Htlatinn of tbe Ut» KgyplUn Order to the 
Gtcdt C«1muii." 



SOCIETY OF ARTS, L0N1X)N. 
.Vay 9.— W. TooKK, E.q.. P.B.S., V.P.. in tbe Cbair. 

Me. D. Wtatt. arcliileel, rearl a paper "O* Urlal Work and Hi Jrlutit 
Dr»iliK."~-He conmenced witli aatne renarit on IhcalianlDta ncceitily of 
tlic iiiidj of ipftifie dfti^. In order la eonfinn (h« trnDt Imaginationt of 
■ rliitt within tcamnahlr hnnnrla, and In order fully lo tube adiaiiiage uf all 
the natural pfoptrllca, mci-litnical capabilillu. and recorded «i|>eiienrra |w- 
tiiliarly bclotigii]; lu all luattrlaU. in ibe elibontiou of wbicli it i« lequiilic 
llial an allianoa between titc and beaiily miy hn (fTcctrd. The aDthoT niain- 
taintd thai all propriel* and perfection in mBnurtctuiinfji detif;n Hi're doi*. 
able from Ibe reiull of lueh aliidirt. and ibit ibe more rlrarl; Ibe olijAell** 
iitilitiduatily of etety inpnlieiil wu prrirne^ and enunciaied in (he IliiUhed 
article, Ibe moie itiiifacloiy to both eye and mind would itie cbarauter of 
lu oruanicfttition app«<iT. 

The tfitific dttiga tti metal work wii deicribed ai liated on three Rreit 
ilvdiet, ■ tljorougb kna*ltdse of *hicii «a« requliite to all who would eltbei 
maniifaelure, eonipoae, or triliciit in any tinc of iti loriout raiiiificstian*, 
Tlie tnl of tbeie wa* thai of tlie dittinetivo ebjiai-tediiliei and appliance* 
of ea«h metal. Thd arennd, itt form ni (nndlfled liy oil Ibe niei-lionifal pro- 
rMxHof manuraciurc. Tbe Ibiid.aibnraugli analjiieal and criiieul aeqntint- 
ancc niili ibc bett uudeli in ii'liicli teaion*b1e and gouil priral of art on bv 
irwed, and ihtouBli inodiiimiant of which piraiinj aHQciationt of Idea 
ntay be commanded at the will of the dcaijincr. 

In accordance with hit tcbetnc Ihut laid (lonn, Ibe author praceeiled to 
deduce Ilic coireel Ihcoiy of the inaiiufifitiir* of racb melal. fralu ibe pto- 
peetiea with which It had been endowed by nature, lie tbcn drtciibed at 
roniidrrehte IrngIb lbs proeeia bv which almott all objtcu in nirtal uitml be 
piodu»d. dwelling on ilmie be«t blrmutiiiing with Ibe cliararlcr nf (laeh 
lulwlanve, and ilie accredited conTencionality of it) ute. Thui lie ctD]>bai|. 
led iLe rcdning. Iiealing inin tbeeu, wirc'dianln;, tlauiping aiiJ turiion of 
Boldt Ike bealing in a plalc, Rilding. itcad tlltcring. [laiHl pldin j, toldciinp. 
Sic. of allTcr, the hollow caitiiij of bioiitfl by mcaui nf wax and ef ntnuld). 
and tbe aoliil founding of iron in enmplel foruu. Ilamg diipated of tlic 
•irncturalproceltet, the aetbor antlytfd the ili-cortlite or lupitifiL-ltli cnu- 
iiieullng tbe leading peculiuriliei of engraving — mntling, iiiello, cr>nkli,)t. 
burniibiiig; Ibe tit <;liitf diiiitun) nf enamel, and iliiee or four tuietira of 
dgmaikeciiin;. The mcrlieniul limiti of the an being tliut pointed oui. Ihe 
impmiiDn) tun^ftcd by ihc liiitary of put cA^t i/'ururre were ciiriniity 
riewinci}. TJio great nnlliiuit)- of uietal woiki aad ili drtaili, anmng the 
Jtwt, Egyitlitui. Auyriani, I'crtiant, Crecki, pAmriani. and Romaiia, waa 
deniuiituttcd from drtcriplioni furniihed lit vtrjaiit aulbort and bj uiunu- 
menlt of wenderlul merit (till eiiuini;. The ip<al>cr ptitcd ijuickly orer 
Ihe inediiptil poitiun ai the aisbject; and rnnclud«>l by railing allenlion to 
iIm beaoliful eiamplrt by nhich be wt< turrounded, tnrl urging a tjiiemalic 
lecognilion of Hn: principle) and practical detaili to be luiieradded lo ibc 
iiudy of Cwuly tnd fine Ail in ibe aUinci. 



Afoyie.^Mr. F. WtfianAw read > paper "On tit fviportaiM:* nf IJttirM 
VntilBtHm fn CnttitritM," bj &Ir. liDoiNoro>i, Ihc latter geoUenaa 
plaining, by diagram! on. (he wall), tbe >ari«iaa deUtla. 

After alluding lo the iiit iiDportance of tbe oubjecl. and thv isltnU 
which »>• at tlic prcacnt moment drawn lawarda it, tlie writer ciptila«d 
llie nature of Are-damp, or carbu retted- hydrogen gai, wUcti wu conUanall} 
more or 1cm being gWcn o<it in coal minci ; and tbe loerel detalti of Tarieea 
analrtee which htd bcea laLcn, alt prnductire of diflerant revulto, each K*- 
ducing nnore or Icm of the light otefiant gai, hydroekiboa, Ac. Tbete 
■nalpea were laken after treatiftg tbe gaiei with uwiie, potaali, &«:, 14 
free them frani eaibonlc acid, wbicli the writer regretted, aa it would hsee 
brcn dcttiabic In aoceilain what quantity of carl>antc add llr«<<lfti»p !■ ju 
niiiic itate cnntalned. The blue Itirkerini flame icen towarda tbo roofa of 
Aery mlriM ariose fiom the prcti:ace of the bl bydraie of cwboo. He «ii 
aware Ibat tome of Ihe firil cbemiila of the aje *pprOT«d of Ihc me of 
wire gauie at ■ prcieoliie of iha flitne cO'ioing in contact wilh tbe oalcr 
aimoiphere j hut be eaniidc red the iifety of tiaeh a lamp tery ^ueitiooable, 
particularly when affecled by blowert, aad nbtn tbe iat«r«Ueea or mealietof 
the wire gaaxe became clogged with the line paiiietea of cafbouoMMi Bit. 
ler floating about in all mlnea, when it caughl flie and fam(4 > caadaMar 
to tbe outer expluiivc aiiuoaplierc, and from tlie«e ctmimetaiicci h« did net 
iblok it cniitkd la tbe pruud title of mifilf Umqt, Vbal he ncMIt by per. 
fed icniilalign wat not a eytteni aided by atr-pumpi, fan-Vlotrcri, high. 
p'Ctaure iteam, or i^lhcr artiHrial meant) be wiahcd to tee a aytten by 
nbieb a tnfety-larnp «aa not re^mred, and iIk men niiglit work veewrrly by 
e«ndln, and he believed It potiible to adopt tnch ■ tTtiein of natural eeo. 
iditioD round the face of Ihe vorhing* whrre tbe men were ai work. 
Under the preterit tyalem, when an accumulaiiou of fire-damp took pilot 
along an nnbrnken wall ai the back of tbe goaf, and riplod«d, tbo sea an 
thrown towirdt tbe open work, anrllhrlr destruction l» certain. Ttie ^^— fr* 
continually taking place in (iiG atniotphcre of a mine ate aul poticodj u Ih 
awn, being iiilciil on Ibeir work, canjiol be always on tbe >atcli. 

Mr. Edoikutoh then proceeded to deacribc hit plan of ventilation, foe 
which purpote be referred la aevcial diagmmt, and a plan of llatnrcll OI. 
tiery. It will, of eoiirae, be iurpotiible to follow the ciplaealion in the 
abtence of Iheaei but the general ptao recomniCDdcd appeared lo be wi:b 
two ttmft*, adnvn-eut and anuprait ; ipaec abanld b* left to renliUta tkt 
back inaili, and tbut all gaiet tel freo will Ih) immediately eariied froca the 
men. The air it to be to ipix lUtt one-half should veutilate tbe goaf aad 
tbe other half tbe cual fare. There bIidiiM be at many atmmt aa tkeet 
were ttalla; and ill iheet, when practical, the air thould be returned. Ur. 
EdgiogtOD then further dcicribcd bit new plan* of cottlng headingebia 
the roidi to carry away the gat and tir to Ibe up-catl ibafi, and 
all the high levela together to drain Ihe rooft. Hit tytlem could l>c 1 
ODI in all ciitting worklngi, and the enpenta wootd b« e«mpaiBtitcly III 
or nothing. In proportion to tbe good effected, m naked e«nd1«i nlfblj 
uaed, and the cuUier pnraue hit woik in perfect aafety. He aaid tli« grm 
evil at pteoenl in exitience in ihe noribrrn callirriea wai the want of 1 
regulated arritngrmcnt in tbe grviind norki. In tbe llatnell Colliery (■ bare, 
in the Utt caplntinn, 7i livct were loti), for van! of ihU uranKe«w*i, 
there were ua lax than twtnly-lHO current or diviaiona of air patoiitg La ill 
direetiont, and connieracting eavh other. Under the new tyilcua, «b rt- 
noiinp Ibe nalli, the currenia of air thould be reverted, ond'tfae nfel; of 
the mine would be euniiniied. He alto explained bow, in cum of t^Ua 
roof, hy emiing tbe eud of the roadway iip lo a level witb tbe foef tf 
cntting • way dlagnntlly down lo Ihe loednay, the ctiircol of tbe air tml 
Ibc gu noidd bs coAUnncd uolotemiptcdly. 



ROYAL SCOTTISH SOCIETY 0I-" ARTS. 
Jpril 9.— Gtotici UiBB, A.M., V.P,, is Ihe Cliiir. 

Tlie followiog coniiuunicotmni were made;— 

"Aeeoitnl qf a ItUmntbr tamrrti, unit d/ a mrthnif nf atilitaii»if tli iteftigi 
af Fall XmpfA or {'ofoaaoi SlolutM. uuif it/ Limt'tj BijUin. wAIcA e«i Ae ar. 
Alliitni ai talidt fty Mr Sirriutoijit." By Sik IIjivid ItRKWerKn, F.IL5> 

In Hut piipei ttie auiliur puinieU out tlie change* nhieh lalio place In il« 
ritual repreteniatiun of bodlet of three dime n lion t, tuck aa tia I neo. IniiU- 
ingt,and liting bod iet, when ibry are viewed at dlOTereat diaianeee If oil 
or tiiiib cyn, or when reduced cnpiet of ttsluca arc tiewed in a itnillu ma- 
i>er. He ihowed thai full length and culotitl itatuei, a* work* of art, an 
not to perfecily ue,n at rtituced cnplei uf them, and that Ibeio U tmlvh 
yar'ihta a certain ratio belween Ibe dittance of Ibe eye* and \\e laaciaAaAt 
of n hady of ibree dimcniioiii. e-hen tt» mual fom it bcit deteUped, TVe 
author llirn deidil>ed a RinoruUr Came'*, and ctgilained a ni'll,»J »f 6t- 
ttliiing by lit meant luMi diitiuiiiar drawiiigt on a pUne of lo I length, tad 
culuaial itaiuet and bilng bodirt, ai will give the beat reprrirnlailoat si 
iheiu in lelief when united by ilic ttcrro*co|>c. The Hinocolar Ctoen 
ditcrihrd by the author k* oonipotcd of (no tetnt-lenira, olitaiited bj 
bioecling an acbroniallc lent. Thrto vtmi-Umrt arc placed at tlie ilutai*« 
af Ibe two eye*, or at tuch niiil'iple* of Ibat ditltnce ti may (>« neeaeary to 
take diuimilir drawing* i-f full-iited or colotul tliliwi, for Ihe parpoec af 
rfjirnducing the ttatOE in the ttlrteoicnpn. The oathor detcriked awd et- 
ptained a methoil by lahicli lUltiei of all liiei, and lining bodlet, nav u 
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T*r'o^<*c«tI< u 't *«fv> ami Biliibiled In tbree dimenuont ; mA he polnUd 
Ml the iml ■•]itnt*f I wlikh tbe Kuliilar would iktit-c frnm Iht fttwemion 
«f riiMtitiilar iJdningi of wutks of art, (nil (rom rb« iluilf «f IWb whta 
Tt«K(d In thrir Inie rtli«( m Ute ■tctcMeope. A Mirr<»*copia Surtoicop*, 
«iiib Mteral tufiaat ilugranM, «ru «ihiSiud, ind, in paillcultr, the tiTMt of 
AMiniUi dr*>i»(a. oiadg h; the Btnnaultr Caiurra. of Danneker'* lUtuc oT 
ArtedN on lb» Lt«pud. vhen ontt«il in t)ie iiereoKopit. Tb« uniUJ 
HUKC M<Md «iit !■ Itigh reUef u in the anginal anut. 

**5FfMc; ta Ail i)M«ry>/WB a/ • Krfohinf Valn/ir Lonmtfht and e/4rr 
SiMat-Aynwi.*' Bf Jontt A»t»RM)i, fitq. 

A tfMeiipUan »r ihU i«|i« wm read to the Saeuly in IRI6. The fUr* 
hu • rotary in ptare of a iMi[itac>iiiig ination, ind Mr. AndonHin cnndiirn 
It niDcfa DMre tniialile for lotoniDtitre UcaiR'angina* ihin the cuuimuti 
Tahea, 

AMm, m4/A a Dr^ieimff' ttj Mr. WtruiiM Caomn. 

[a thia p)p4T Ibe aulliarreDHki thai iIk Remani iltit^I llidr WttaiiKt 
wilh a iraniparpol tnKituce, called lapit iprtularu, a fonil of tbe olaM of 
"latci." wtih ahich they were ebicfty wppli«>t (rom Ihe UUn<f of Crprvt, 
and vblcti it ncil tn Ihi* dajr Hj Untharn-Bik^m and lo good a Mballloic 
u it uid to ban bten, that Itw Brvpcror rilwiui liad eaounber* at hi* 
tahlr ihmagboul tbe whale year. Vte author lirci a dpicTiplion of the 
BMgaiSoent tvMcrtatorjr at Chatawnnh, romiiucied b; Deciino* tluiion, 
Eaql. architect, Londoa, for bia GtK« the Duke of Devunthire. at a coit of 
3UIVW| and coMtaiitiag 70,000 *upnfl«>al f«l of gliii ; and mcb it itt 
«tlent, aid conT««i«til arrang«iii«nt, that thrte or (oar carhifc* have bern 
dmcn in |1 B( on* Ltm*. Inttead of wood«n tatb-txn, ib«*utliorr(conin>ciidt 
wrought-lfon bira, galvainieil. wbtch ar« bjr (tr the hot aod chfaiiMt la tha 
nd, tBaamteh ai Ibrjr itqulre ao painting:. an<1 are not atihj*ct to ilMay, tha 

SnaiMd inm being an cSrctnal rcrmdj ajtaintt iha aetlon of oxygen. 
B tKpeawe of coffer birt of twfliricDt tUengib to bear a great weight of 
glata (ee|»criaUr during a hurricaot, which hit bwn proved to prrat at a 
*ci|bl «( 50 lb. [ler tupcrficttl indi) cnlirelj prtcludu iti use for cijiittiia* 
tOfiMi betidei, coppT for Ihii pur)K»c it olbciwite oljtctiontblr, bccauie 
ntrf drop of water containiDg oiicle of copper carriri death lo the pUnia. 
Obaa it Miw m; cbpip, and, jnttead of utiag pinea o( gtau tit iDchei 
t^nsie, ai fanntrly. puttied ctme at the JDlningi, and «bivb csutet a diup of 
water ariting from the nindenwd lapour. and wliieli it injurioiu to ibn 
plaalat UMauIbor ttcomnieii'tt iheel gltia from 30 to CO inchri Inng, tnil 
from 6 to 9 lochrt wida, cul lo an elliptic fotm at the rniti arx} oittkppcd, 
anil lo allvw OQO half-ineb of an openini; it each joining, ciaclljr at Ibe 
HUtre of Ihe tUlplic. pultyiog tbe remainder arroat in Ihe utual way, tbwi 
aliowitig hrealhisg room lo the plant*, and I be etcep* of tbe mperabuit'lant 
rarbaoiegai emitlcd fron iliem. Tha author ekhibiied two drawl n|i of 
eani«riato«iea of moderate dimentioM, eonttrncted on the moal ituproird 
piurlpie*. Wilh mitral coned rgi>f* : tbe Unil of the j[liu farnLmg an arch, 
nofe cffeciuaJly leaitlt a itoric. The aii it hritrd by mrai^t of uoka and 
fcat-wUcr pipoa, being the acarcit appioilinaliun of ailiflcial lu ntlural heat. 
The heal itoaaa hi peretncnt are fnund on the ttlale of Limtia; Carnegie, 
E>q., of Kiitbletbrnonl, near ArbroMb. Clau lenlilatora tre oicd iniUad of 
Ihe old method of tenlllalion by taitin; the laihet, which ia itLaii'ded nilh 
nik and ineoaTtnience, and olleri with tefioui injury lo Ihe plant*. For 
■one porpoiea, a«d for angnUi ruofa ailached tn gtr'len walli, Ihe author 
RCMiHcadi tbe on of rough plate glut ( or | ln«h thick, oa ■ecouol uf 
Ua daeapaeaa and dnraliility. 

'•IhttH/thn f/ a Saw.Mm, MtnJtJ /tr Cohnial UM ttHtrt Utial u 
Mauve aMif Wood timdatil." Uy Ur. WiLiiax it>t» Uul-oca*. 

ll wa« Mated that Ibia perpettdicular taw-mill ia perticuiarty adapted for 
WlMlal purpotea, owing to the tiuall (|uani<ly of mdal required in iu coo> 
■Irnction — that it n altu nucli timpltr tiLil l«»i cxpentivt iu itt ooaatnction 
Ikan th« o«et in geiirral lue, anil it adapted Ut taw eithtr ronnd or aqutre 
timber. Th« nMtion it oommunicaied to a iliaft, on tha one end of whieb 
ta tUed a Hywheel. on the otber a crank communleating the motion to the 
irarkiag beam, the other end ol which i* atitclied to ibe under part tif the 
MV-ftaae I OR Ibe itme ihaft ia fiicd an ccceniiic, which worki a ratrh on 
■ mmII ratrtict wheel Sitd «m tbe mil uf a wuodrn toller, nn wlilc;h the 
Mftt Wlada at it diaw* fon>aid (l>e tlidv bench, the tnotiou of nliiirli cau be 
faUfdad by the application of [lulleji, if re^uxtd. 

••jI UmtUne /or OHIing itmim Standing T\mifr. cqjpajb uf Mng uttd 
fy oiae aa^." By Mr. (iauaon D. Iluwatt 

Tbe loachLoe it intended to be uidul where labnar i* acdrcr. The taw 
bet»B Aatd in a frame, admita ut one power prcttirig each way aliernatcty. 
The body of the michine it to eoatttutted itial it may be taken to pte««, 
and rcfldered portable . 

*^jt» ImfTmri etatier'i MneAne." By Mr. GtOHOE D. llo«ti.u 

Thia glanog narhine, by being aecuicd by the anew uDilerneilfa, waa 

■laled lo be leaa liable to thifi, or to jdli, or hn untttady, ai tihen aeenrod 

with lh« pina in ptttcot uae: and hy lioiag the croia-btr |taddfil, tccuiea 

tha paial iatidc from iDJury byfrictian. The coninion mtihiiie, it wh 

eo«ld b« slleted to Ihii plan, with eompaiatiTtly Utile eapente. 



OS BOILER CRUST 

Mr. Wjllitffl VTeil, of l^eedi, lately read Ihe following paper before Ihe 
WrtI Riding Ueohglcal and Polytechnic Soiheiy, "On lAe Ctnt/wfiU Part* 
^Ihe Cntttr fur in fiuifnV*—." ll bat been cumntun taapeak of bicarbon- 
ate Of bcut. ur carliuuaie uf time ilittulvrd in water byetceiaof ear honio arid, 
according to the npimoni on a theoretical point of authon drictibin|i the 
tame tah*un«e. *• yitldio« tbe eriail. or ■ tut,' at atcaiu boilen i and either 
ta dmy or oeertook the ahara which tiifiiAef* of lime liaa in the formation 
of thia troableaoate depotlt. Anieag tboie who bate jone 19 far U 10 deny 
Ihe exMleoce, or, at luit, Ibe ptaciical iotporiancet of lutpbale ol bmc in 
theea eruili, it Dr. Rilterbaadt, the proprietor of a rtry ingeuioaa, and, I 
believe, in tome ailuaiioiai. a rery effectual patent method for pretenting in- 
ctututiDna ot ih« eubonate. by iniiodiicing chiiriite of auiiDOniuni into ih« 
betlcr. AI that tenpcratore caibonatc ot amuiONit ii diiren olT, and tha 
Mfhtjr tolnble cbloridt of caklont fCfnaina, in place of iniolnbU carbonate 
of Uane. I bate, howenr, a« often found in iheie cnuu not merely a nota- 
ble, bni a conti^IetaUe, portion of tntphale of lime, that 1 Itave on diffnent 
occaiiam, when my tulijMl rM|«irad, called allcution to itt preientc, and 
eapreaaod an opinion, whieh 1 bate fonnd tnoeh lo oonArni, that it it even 
mora iraobleaome and miaohieeoui than tba catbooate alone. The tpecimen 
now treated ol waa fonnad, nnder lOBtewhai peculiar eircanuiaoeet. in a 
low<preaturc boiler. It coiitaiiM not a trace uf carbonate, yialda not a 
bnbhie of effefvetceoco with achb, and a portion diiaolTcd In a large quan- 
tity of water yielda, with chlaiule nf bariuni, a quantity of tuli^halc of 
barylee, ctoeely c^uirBlent to what it noold futanh if pvie aohydtou* tul- 
phaie of Ikine. It eonlainta hllle oxide v( irun. It it not Ibe cucioui salt 
diaeoeoitd by Proftator Juhnilooe, oontalniug btlf an atom of watee to each 
atom of enlphace of hiuei for lee graint, finely powdered, Intt by eipotnro 
li> a red heat only lUree-lenthi of a grain — leit iban a quarter of an atom 
of water, and. therefore. hygrMKtrtc ot KtidenUl ; and lli« autpliale it ei. 
tcnlially anhydioLs. The depaalllon of lulphaia ol lime fioiti a sultitiou. 
Ut bclaw aatutatlon, lahea plaea In the manner which I deicribed tome 
yean agu, iu the Journal 1^ tbe Itoyal lukiitaltoo, At each babble of 
tieam it ditengtged daring hrlati etiultiiion, Ihe lulphale of hme. of COflftCa 
aeparalea; for ila re-aolutioa lime would be rrqmrcd, hot before thai ran 
take plai.-e niany other parttrlea are aeparatcd, and thcie rapidly oohore ini>i 
purtiuni Itige enough 10 tumid* and to rente yet more thn lolvent power Of 
the water. [ hare tttewhrre. and on oihei orcaaioni. tiaied luy belief Ihat 
thTjugh ^ypauiti, in Ila hydtoua and ordinary crjitali. is aaollvr mineral than 
calt ipm, >Gl Itiai boiler cruatt cuniaining mucli euI|itMto of lime are harder 
tlt&n tliotc oorupiiied wholly 01 chicBy of carbonate. The p'cacnl ipcdneo 
curioualy oonfixna thit opinion. I ant attuied by the workiiirn tbtl not 
only waa it with difficulty remoicd by tha toola uaiully emplojcd lor aueh 
purpntet. hut Ihat even the ■ aal*,' or bard chiael, luad tor cuttinf coM 
[run, It tamei4iuet broken 01 turned by thla oraat." 




DRI;NT0N*S new CXJLLIKRY VENTtLATOR. 

At daily CSaer Colliery, a eeotilator upon an entirely new eenitroeiion, in- 
vented hj Mr. Briintan, hat been eteeted under his anptnnlendenee.for Ibe 
apeeial pitrpute of Inting iti puner of raiefuciian. On Fiulay llie 4th utc, 
Tliomat I'owell. E«q , of the liaer, ptopririor nf the coliipry, together with 
aeieral practical and tcicnilitc grnllcindi, ailcndtil to t«c the machine put 
to work, and lo atcetlain ila capabiliiy. 

The machine 11 applied to the top of tbe upcaat pit by a tboii tunnel or 
air-e«urte, and it driven by a tie* ra -engine. Uy Ihe pnneiplet of thit ma- 
chine, Ihe air it tabjected to tbe ioAuenco of ceairifugil force, wliereby any 
drgrae of rarcfaetiAn necMitiy to Ihe conipli-li: icoldatioti of a colliery may 
b* Bttilnad wltb tbe grotiett ecoDomy of puwer. The rarefaelioD pro'Iucad 
wai Indicated by a water gaage; and b«iiig cartfully noted and compared 
wiib the leluctly of Ihe nig.i.'biiie. wai found mutl latisfactuiily to concapond 
Willi thcoiciiii-al dednctiont. Ilie ratefacltun inaintaiaed in the upoaat pit 
bcinff equal to 2| iochet of water, or 13 lb. on the iquate foot, of eouiac 
ptoduced a ttrong currtnl through the wotkingt of Itio colliery, one o( iba 
air-wayi of which, 30 yardt lunn, hat a mean arta of 9} tuperfleial f«M || 
y«l inch waa the power of the Dachine, that lii.OOu cubic feet per ninul 
were propelled thiough thii paiiage al a velucliy of 3'i feel per leeond, and' 
afleiHtfdt in iti way Id Ihe upciil pit, tbruugh an opening of only 4 lupet- 
Avial feet area, at a iclociti uf 70 feel jiei tecund, ciiiihiiing a degree of 
lareltcilon and power of propuUiun (the ahitf trhjecti of the eipcrimtnt) 
to tliG eiiiirc auliiractlon of all tbe (cnikmco preteol. The i^uauliij of air 
WB* tueatured cartfulty in itt piauaitc Ihruugb one of tlio le*d) 6 (aet 
M{uaie, where it travelled W jrarda in ? terondi. 

The mechanitm of the machine it of the rnoit timple aoi! lnt<gral cha- 
racter: liu no valvea or tepaiate muting parte; bat no ailntioii. aad all 
the diction it retolied inln a foot pivot maiiiiK iii oil. VVliien at leil, oticrt 
no ioipcdiiucnl to the sir atccndiug fruiii itic pti,— liable to no dcrangcincnltJ 
and ia leiy ineipemiic: in ttiort, it It n aimple luccheuical implcmtnlij 
whereby any degite of rarcfictiun nccetiary lu icnlilalion i> reudctcJ cei-J 
lain, regular, and uodei Titible inipeolion, benig tuhjccl to the law of cvntlW < 
fotcta, whieh ia «a Axed and delercainate at that by whieh a atone falla to 
Ihe earth. 

On Ihe follotring day ■ very imporUai aipttimant waa mad* by ttofppia 
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the iiHIiiE of ilr (mm the down-can thifl, iixl In in* thnn At« minuUs 
Ihc wbolp of lh« cnlltrrjr wti thni crtificitll)' Mlijcctcd la a mEr*ellan cqwl 
W. ■nil !■ lU edTcrt apon tlio |M in tlir coal catrFtpn«<!-n|( with, a (Ti<IJ«« 
fiiil ot \he liaroiMtrk»l mklDii of abnnt two-Untht of an tncli o( i>icreut<r, 
and Ihii ntajt be poll; inerratrd. 

Tollvi) «a)>ahiM;i>f drsving o9 al pl«a«ure Ihi^ ««rbiirctl«il h;rlro{en 
ftora ibe ftatii tni fiiiorri. ftatiitf t(i« ab««aeD nf lb* ttorkmen uil tbrir 
tJgliU,knd tka ra-lnl/aduM>on of frMh akr h»ft>rn th« mrn iMume their 
Nork. obm Ihe OolUar; *itl li« (uuiid in ■ Hale of eitraunllaanr puriij at 



■(motpbe'e, U)« lartolnr tooVa arilh greil MoAJrmM m II>« awwt affMaal 
<acan> of prevenlUg ftre-danpt, and a)tv of frnmoUvg Die bnlUi Af lia 
wnikntfn. Mr. Catrttl. a Ur^ caiI prnprifMr, oiw ot the pnllsinn 
pr<>i*ni. WM 10 iitiiHeil oiih the iitiliiy of the tnaehine, iiating bem awl«r. 
gruuni dufini iti np'tatinn. Ihil he liu itnce gixa Mr. Itrtinion Bk wdcr 
for otie 10 he nmd » t»U colliery itnTiiPdialel*. W* confralalate Mr. Paaall 
on beirtf ihi; Kttl to iniradui^e M Talua^Ic u initnlion— the adopilBa il 
whidi, «« iruit, irill be tha ninui of Mvliig tlu Stm of nuj »f mi 
eoUieri. 



PATENT BRICK AND TILS KILNS. 
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Thme kiliij are introdiicod by t)ie AiiiiiUc- Ilrirk »ivl I'ild .Mn- 
ehiiip lompJtiiT, for burntnr hnck», till?*, luiil pctttftry warw, and 
Me eututruntpil nn nn «ntir«l]r nev |>rtaciple, riz.: — tliHt of btim- 
iiig tbwnuarti*. in plncA of npwvnls, In n close kiln, nitd of nf>(>ly- 
iiig lliff suriilu* heat of the burninf[ kiln, whirh i« nav Idrt, t.j tfio 
■;oniplel(- drying -ind nartJal biiriMii^ of the eoodi in the Bortott of 
kiliu ia Claimed ion. I'heir superiority to ordinary kilnn run^ists — 

^iivt — ia « ravinir of fuel of mure tlisn tliree-ftiurtlie. The 
aniouat of fu<l CMUunicd in burainji froode niade from clay rarieH 
materiallj', according to the nature i>i' ihu clay. The tluy at the 
cxptiimontal works of the ubuve vuinpauy, ttt Al|>L-rlvii, is the 
LcMtdon cl«jr, and is very atrong. In h very gwrni kiln there, of 
the old eonatmctioD, tn« quantity of cvaJs used in Wrninjc '1>&,U0() 
pipeH rtf Ij inch diuniet^r, IV inch«i< in len)|;1h, i« nbout 11 ton»; 
vrherea*. in one of tLo conipAny'^-pAtent kilrnt W,(Ki(l of the Hiun« 
hited ftipea, of tho fames elny, arc humt in a vny «uncrior manner 
with only 1 tun und 11 tu Ifi cwt, of cot>I« ; and in another of 
Urger dimemton?, inpr«< recently erecteil, Ui,0()O of tUu thinte nited 
pipen arc humt with only 2} tons ; and when tbo sotiC4 of four i« 
complete, tbe company entertain no ilcuiht of hisln^ able to burn 
9J,0U0 of such pipes with one ton of ooali, or Ie§* tb&n I cwt. per 
1000. The kilnA aro e>qiiBlly adapted for wood and peat fuel. 

Second — Thu uiving in time. In a kiln of tke dMrriptiun cotn- 
monly lued, the firing munt bu kept up for thr«e or four days, but 
in tho patflnt kiln, it is only neceBsary to fire US to 94 houra. 

Tftw^—thelr minrrior efficiency. In the eatnrooii kilns, the Ionh 
in breakage, and in over and underhurnl gnodnt, runa from 5 to SO 
per cenU, whereas, in the kiln here shown, there \i no loea what- 
ever. 

FoueVi — the great rimplicity. For burning the old kiln, con- 
aid^rable skill and ^eat experience are retgulred, wherew, the 
patent kiUia can be miLna^rd by the most inexpvrieuufld work- 
man. 

F^fth. — As the aame lieat 1b made to pass through a series of 
two, three, or foar kilru in aiiccesaion, tlie ia*t of the Miias i* iiwd 
only for th« purpog« of tlow-dryitj/, and the goodi tan placed 
In uie kiln aa soon &i they have acqtiired sulBclent consLstenoy to 
bear the Buperincumbent weif^Iit. The advmntage* of thit armnve- 
ment a/e, tkat in fine woathrr tho gmnta can be placed in the kiln 
Ihe/tnM «r Memtf 4>y a/t*r thn/ are made; in malat weather, lo three 



or four dayi' thereafter; ami iho operation of brick nnd life i 
in^ can thu* be carried on throughout the whole yeur, with tha 
eveeption of the time of ftosi, — in nlncc of five or liJt moullii 
only, accordinn to the old nVKtCRi; and an immense saving iu Iht 
extent of drj-itiR *hed» i* afio thus cITected. 

SiTth. — Tlie^e kiliiB are so conxtructod aa eonipleteiy lo eontoBM 
their own «mtike. 

.Vctv,i/A.— A single kiln on this principle can be tuwil, hat tke 
uvinf^ ii greater in itainj^ the svneii. 

Tlic kiln« m»v be won in u»e at the TUe U'orks at AlpettOi^ 
near Acton, AliildleMex. 



ON THE SEWER.\GE AN1> OTIIF.Il WORKS OFi 

CHESTER. 

A verv able Report lo thn Town Council of the City uid B» 
rmiirli of t^henter, on the Sewerajre and other works iinder iIm 
Improvement Act, haa just been iMoed by Mr. Bayliit, the Bofvafk 
Surveyor, from which we make the following extracts. 

The Itpiwrt commwifw bv ithowin^ that the mortality of Chi*' 
tor U nt ific rate of 1 out of Sit of the uopulition ; nnd Itmtlte 
unhealthy trtnte of the city may be greatly altribuleil to tite ba^ 
proper supply of water, pumped up from the river witboot iShei^ 

iiig. 

It next describes the present aynlem of aewerage, and givce a 
tabular stntement of the old ■tl•lte^^^ and the Icn^h of new fvwen 
r«i|uired. The following table wilt ahow the pnijiortiuns find tbi 
«i»l:— 

£tlimale/br tenpUtinp f*e if*lm tff Avwaye, ^tudiaf fAe Oem 
Uniit. 'I^otit. Qrtitln^i, ^c. 
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Cm Uwb dralaa^ Tb* Mtlropolllu CofnniuaiMien Te<»inia«ail 
■ba Ubvlar irH»m, ivylag itota 6 lo 24 lacht* in iliatn^lrr, with * d<>it>l< 
Dm of pIpM. lud ill toa ilislricU ciaoTrt|lng toKtrdi i ««iitril w<II. Iroiu 
wbmce Ue wit*(c it lo lie punp(4 by ■ iifitu-eDgine, and rormd to an 
•■lbs bank* o( ibc iitw. la the csnjring oui of thU ijiuta, il wm 
eDlr lo bare ibera of llie litre rniniioiirn upiAc-ilj rfqnkrwl for 
drMiU|«, Hid itom 'KtXtt w*i to find exit In »ny way ii could, 
tUliopoliUn Cnainii)iii>nci* tlM coai]«niiit4 tli« utrntage wotks of 
UiB Ciiy of l.«r.don, and ib« Corponlion in contrijixnre c*llnl In Meuf*. 
Walker, C«bitl. tod Brunei, iKn rminciil riitini>4>r*. to tiiiulne and rcfiMt 
■pMI them. Tlva r«pott rnpodioc'd t)>« Um of rfdu^-ing the itu nf Ih* riljr 
generally tpiitavid of Hit ipoai adopted ihrrc. and rwaratadad 
<o« ^ n la Bwbaiatd ilmtt and a iTtimn o( Aaiblng. Thty 
auu ib«l LandftD n ilw Ixit diaiard diy In t>M wiviU. aad Ibu tt 
I* la adiaoet «f, and ha* tiiij[St all «ibcr ciiici lataona la marat*. 

Ma»chnt«r, 1 belictc, is Ibe onlf t^twn that ha* laltan the inftiatlTc from 
llM MMiUfr rapona, aad (eneiall; iolnxlswt lubaUr (e««n, which \t more 
Bfldant than brick eoadratiMa, ut alto nuich mofe totUj, at >.I1 aoMar 
by Um felhwlag UUa :— 

Kf)-*tap«4 "hbatair Snrm. Kgf . itiaiiM llr<(l[ Bfwcra a[ 

IbeaMwurai-'ir- 

— ■ I*. U. im T«d. 

toi. - 
«. " 
» <•. W. 

A*, ftl. •• 

-^ At. W. 

Tlita !■ mKuiIvi .if f iranilnu In bolb (•!(•. 

An lagtniMi gaolUoian, named WilkinMa, of Sencatllt. baa lnTcnu4 ■ 
pattcrial for wwen, ahicli h« alalc* i> coeapainl of a («in«nt mad* io a p«- 
culiar MSf, and wtiich ntll JM-rrate In Ktrdnoi vith agv-, it poocavca 
■|H arnr nmilat aitklM aiada of e\aj. ai ii deM not mrp or t«i>i, 
m inifru caa be nad« in 13 feHIeafiihi, and t)i«iiniller ■[» pipe* in 
ItapJw. Ibej ham alio Ioom m*ert, la Dial tbty un ba raadity 
' Bl WKf Hoc. The prrice* ar« ai hWami :— 

J tocfen tMM M. prr hwL C tacbct ban im. wr [aoL 

» " U. " l« ■• 1,. *i. ■■ 

Sen' In BkKta, I ttti br in. a la., »«. pn fool. 
Bludti for Intvna. M. prr loal DiimI. 

Tbe tolitilat iplem of iitwari M a nliole 1« not grn^nlTy idipted tat 
lowaa, Il maj lait lOitM Uinni, or ttnall cullitnal >lri!<ts of larp unci, tiul 
il>Ft hate not jtt bnn narturaciured laige enouBh U> be aultaOk ai main 
drftiaa iot tbc diaiaage cf large arcaa. 

TIk litta of Kw«ra matt depend (otlrcly upon the area lo bo drained and 
tbe fall or dctliriij t» \t obtained to tbe point d( iliichBri;e. and al (be 
aame tisie, Ibef thooM be Isrgn rnnuth not nnl} for houit 'Irainagei run 
kwl iCona water, hat an allooanrc ihmild be tradi^ for utiaordi 111117 itotcii. 
St Ittl been the t«it«ni wllh all our eminent lij-draulii? en^nren tint in ap. 
BOitloii ibeir b^dtiulio 01 olber aroirha lu the hare minlmurn diitv ihrj haT« 
Vi (lerfofiQ, but 10 make due allowance for anj unforMeen ccntnigeneiei. 

ThU baa been iiroTigly tonflrmtd liy the report on tbe City of London 
kbote alluded (o, in ohieh It it ilaiei) that tewen thoutd be Urge ennugli 
to Bilioit a nui> fot 1Kb jjrtrjj'j^e of tepait or tw remote dcpcjit, and tbat tbe 
lite for tha main Kw*fi khould b* 5 f<«t bj 3 feet, aii-t irconilgij »iMi 
9 feet hy '1 ittX. 71)«T further itUe that tbe air of itnill aeairt U ttone 
^tn Jarge onea, and tbit no evil elTrei can he apprehended front well- 
Cuiutrucieil btirk aewtri ailb a Rood fall and well oleanted, lid tht; act ai 
'^ader dtaioi for the iiirioiioding eaiih. uliicb the entire tubitilutlon of 
Uftbennaic pip«a wiili liglii juinti, would pcaaicillf prefent. 

tawan with an inctinitioa of 1 in 2.^0 will keep theinKlvri clean, wlthont 
lad of flaabtogi bat »bea the imclinationi ct»cd thai, a lyitcii of 
'a% ia iadiipeuaUe lo preient dcfiuiit. Hut I cunaiJui iii tttry ea«e 
ioaal ehrattiing nf tbe laweri, wiiera a eurieat of mirr cannot b« 
■ad lo paai lbran|b tbem, bvnefi^al, ai it tenda lo avteten and purify 
~ BOd I* the iBeam of rtmoving tbe camei uf noKboi eihililiona. 

form of umx I have adopted ii one approxii mating to the cgg-ahapt 

frae egf-form not bav iiij; yet brcn Cfftiectty deitloprd for Mnera^e 

irpoaca). tbe arcb it temi-drtubr, and the inmt a lerlca of icBtnenta. It 

ta aa LUtc aa pnaaibia from the iliong and ailriniagaoui form of the 

V (wUcb il the tlgnre of greaic*( capacity with an equal citcamfereDoe) 

ila from placing the narrow end dornwardi, it concenlralea tbe flow of 

K water over a imalier area, reducea the friction, and Ibercby idili male- 

'\f U> ill capability of diichirgiiig Quid*. 

It il gcoerally coniidered that the cylindrical li tbe ilronfECti fonn thai 
1«e adop4«d for •ewcri ; but there are other iiucitiont to be (akea ioio 
ilatiaa, aa bciora ilaled, bcaide* *lr«ngth, tic, the heat thapc for the 
aoddiachargaef il<udi,andlbalU now Bcaetally admitted to be the 
,p«. 
Id itrongly rcronmend for o«r futiint opemtiooa, ibe uw of the 
d or liaa CMnentirur the ittrariaof our (pwer», and blue liai lim* 
(&e anbM. at nu other mnlerial ahould ba ai'd Iban good bydmulic 
tar io alTDcture* thai are io aoy tray elpoeod to tbe action o( water, 
where dorabilrlj ia dcaircd. 
Tbe Poftland nad blue liaa cemcat ii cheaper tbao the Komao oemcat, 
it will bear a greater propurtioo oF land, while ila itrcagtb and dura- 
Mli(]r ia aoperiuf. Funtolano or Terra* are good h;rdraulic oemenra foe 
era, tboogh pmbabl; morr eipeaiitotlian ih>uMi abote itaied. From 
laUreeendy made, 1 find Ibal amilba' ubca, or black oihJe, adda 



very oaltrislly to lb« •trooctb of lijdraalte morlar. ikoasli it adda aUo a 
lilllit In ihrt fipenve. I Ihiiik if xr'iingtvcneala could he made, il «^^futd tw 
deaanbl* lo bava tba iaivria of our aewen maDafaciured in Uoeki. akjr 
one fbat oa nnre wide, aad iwti ot ikree fe*l leDgUi*. ao a* lo bat* aa few 
jdiataaapeaaiMelDlhc tnrerto; aod ihia mlgbt lie ruithrr iiaptavcd bf 
hatlnj; lite ialcriuf tnrfac* glised. I bate made inqniriea fttim varionA 
man«(«clurcn, aad the; tialo tbvra trould be ditB;uUy in makiof tbem, 
A|;iin, il ou>; be a (jupalion whalhee or doI a ixnoolber inrert may be 
raimed hy reoduriog the iaterler lurfaca of lh« britkwark oree with 
cemexl, aa i» the practice of aonae emlBaol arobilecta. 

Ttia lamo otttociioa appliae to the forraaihm of iha loverta of our aettera 
in iberotk. a* to thcdry brickwork atladed toabora— tbe wwage will be 
certain to pert«tate Ihroogh the Aeaarea la the rock. Tba iateeis of 
aewvra nbould Intariablj ba made inperTioua lo oMiilure. 

Vfilitaliat ^Severt. — Much of tbe offeoaite saa that now Mcapea fnim 
oor eewcrs, miKbt be pTcteatrd by Irappiog ttie opening* ciTcc'uully, and 
by eaaBeettOK air-aliafta oe fln^a with the lewera, or tbe null* of tka 
hlKbeit booaea un ihe aummit levelt, 10 that the fual air may tw aoat in 
Ihe almoapbere. and di>p«rMid wbero f( cuitlil aol putiibl) ba iaJurioDa or 
alTeatire. ThiiiiaplJio I pmpuH-d Iwu jeaia agw, itu trtj aimpU 10 
ita nature, and nuulJ, ] ibink, prvte i:irccli<e.* 

In Lumloo Iknj are trying eipofimeota la hwia (be gaaei by placing 1 
oa gr«llagi «ter openlaga In the seweri nada for Ibal purpotri from' 
whieb il H prupoaed, I balteve, to carry Innce chimney abafta to eonirey 
away tbt amuke and efllutla: but ibia li an etpenaiie opera Uou. 

Caittrmett. — I would again eadeatourloimprMa upon yoii Ifaa Impofj 
lancr of condvDtinEour aewaga woika oa a different priflolpla Ibaa iT< 
hare blibcflo done, I iroald roconmiMd ibe eanbwork lo be let by 
tract; tbe brickwork 1 would nccut«i and I would employ Ant-< 
Rorkmca. at gvvd waxci, (or tbut pgrpoac. The bfiuka, wmaat) 
murlar, we aliuiild Hod ourai-lvea; and tbe whole abituld be done uodar ' 
com pete n I iwfwcliuu. 

Althe praieul lime It ia nccviaary to hate an ioaprctar at ibe aewert, lo 
•M that Iha brickwork ia necuied pmpvil) hy ih* contractor. Thin 
aamc peraon could lupenalrud the hrickldjcr aa well as ho could the 
wvrhiocn of (be contiaclur, and thereby aate tbe contractor'! profit, whieb 
amount* tocoaatilorably mora tkau hia "agr* would coum Io ; beaidea, wa 
*bould bate more rfHciPtii work. Mr. Newlaud, the t>an>u|b eaglBHr ofJ 
LirerpDut, baa adopird Iha plan, atid apprutea of it. He CBtenUle* tt] 
lav ra [mm 2i lo 3U per cent. 

Crating — 1( haa been a practice with me In place oar rawer gratlagfll 
about any yard* aaonilcr; Ihry are maili> aliKhlly, diihed in 1h« Bilddb%j 
and with bnraabuul J in, apart, bo at cft'ecluall; 10 prvirnl alaocaaodj 
oilier aolid lubatanccs gel'mg into Ute acvrrr : the tiara arr al»o beieledoa { 
the undrr tide, eo ai lo prc*cal Ibe dirt clussing to tbem, Tbey meWBr 
16 ID. by I S| la., and ate about 3 cwl. e«ch, and we e(iaDe<t,th«m with th*i 
lener with i>.|n. )Mpes. Th« irid gralioga werghed alxiui h cwl , and 
iiieaiurcd tO in. dy 24 in.. « rtlt haia 1| in, lo X in. aniader. 1 oftrn found 
tbem connrcted Wilh the aewet by Sin. drain pipe*, of an area of 63 10,, 
while the clear area or apace briwcro tils b^r* mia about 331 iacbra. 
The old trspi alao were of aimilor huge dimeu liana oa tu area. 

I hareiecvMli inlrodaced aide grati&ga tiled Into (li«cuibalaoe«, which 
are more edleieni, nnd not m analgbily aa the old gralingi ; theae, I find, 
are rrceutly ioiruducvd ioio Lirarpool, and tbej bate for many )eaf> bevn 
adopted io Blnniiigliani and Faria. 

Id Looduu, Liverpool, nod other town* glnxrd pipea only are nHoiract 
to be nard.aDd la llie former ptacca llwy are nivr )'nicriot( Into large con> 
tmcia for supphea of theoi. GJati pipes ore now being ntaauhctared lor 
(he purpoiei of droioage and a* water taaiii*; from ihctr Blralxhlneaa and 
edrema imuuUioeaa, lli'y will dtMharge u grcnirr amoool »f fluid IhaA ' 
gluerd pipua, but tbeir bigh price, wbicb ia aa fotlowa, i« ratliar as ebala* 
cic to Ihclr ore. 



I toeti, id, pet fiigt. 

II •■ M. ■• 

la ■• Pi. •■ 

l| " Wd. " 

1 ■• 1*1. - 



?) tech I«l, EwrhMi. 

W •■ |r«L 

U| ■• IM. •• 

■ *■ 8W. 



The eoda of tba pipca arc aow aoncakd, ao th«y are not ao liable to 
fracttire aa uihen Brai made, nnd iLc nintiufaciiircr* bitVR iuvenicd a collar 
and oeracol that ia need for ihi puipono of joiciiug them togelbcr, aoil 
which makna a jierfkcily walcr-iight joiul. 

Ai the brat arcuriiy againal the paiaax* of fool air from amen ami 
Jcaina, all npcniiig* ahiiuld be trapped, and the moat elTcGlual trap I iwa* 
aider )et iotcntcJ fiir famiBo draio* i> tbe ayphoo trap of gUaed alonC 
ware. 1 h.*te recently iulioduard the palrni ralte trap, Ibe pipe beiac 
DOiiipiiaeJ uf gla&ed atooe ware, nod (lie valto of galvanised iron, but 1 
have diicutered Ibat il ia ool lu elTeeluu] a* the ajpliuo Irap, at you canenl 
eaiure ii|tbtaea> at all lime*, but they effectually prvteni tcrmui getting 
up the lir&inl, 

Sfrrtt Vleanr!iiff.-~T}»t Ihorouih cleinaing of the itrccia of towna hu a 
aalutary effect on the health of the inliibiunia. Our principal thoroBgb> 
fuel ahould be twcpt daily, and the inferior iltcela l«icc or thrice a ■etek, 
and at ibe aanic time the airecU are inrpt. Ibe coarti ahouM bo cleaned 
Jikaitiie. Out principal ilrtcta conlain 22.2*2 uiprrflHal yatdai «*eood 

■TMt ayawai al trQlJUllnnUvitlnniln pnni |>J*: liylt Iba air m tinalbi rtnld tofon.! 
roDtaDlaawL Bjribt tctiao ul i)i« irind, Uv utipir atriuun of all bci'iBra luM>miB|l<il 
Mih Uh lawar atnlom.— ICd. C.K. ft X. Juurnil. 
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dui itrPrti. 19,0fil frit; anil Vbn third dui S2,&I5 jrafli: mililivE a 
latal oi ;^.^0::j yirdlj ohkh "tit irqulrn iho lilioar of 49 (tile.tiotliFil men 
Id dMote dailjr. anil if clniMd m abaie (Uiril, Ifl ■tiic-bnilleil mua. There 
■rt tCTeral method* rccoaimendtd am! aJoptcil foi cltauiinjt »lrt«ta— tit., 
hf iDMat ofjcti of «»«r, (u adopled at Pbilaildpkia), Iha paUnt twecping- 
tDMltiDt, an<J hy banil tabftar. 

CoMd^ (te*nilncl]*niwNftf Jrtsrf Wmin. ijl. per KKnywdo. 

Pattol UarlilD*. I*j<l. 

■■ tttptrlnwaM at SalfcfiD »«. — 

tiand Islioir IiMt bodlM IM. - — — - 

— ^ — pflftprf KahI laboiv .... 3W- ^- - ■ 

Tho roltoiriD([ li lh« ivsuli of «xprritneitl* ttlrd by Mr, CliMlwick. 
in«nil»r ei tlvD fiMLrJ of Hoilili, in IVIl-Mill, Lonilon, to MccrUin llic 
nlatita co*l of IIm Iwu ii}»|r(»t uF bnu'l-tabnur; — 

fhtpt^ftr ■iTHvl'^f PnilUtthU wu by MUprr Ife'*<nMf ^. I'M, 
_ fftr &. *l- 

The paoprrs were paiit nt. lOt/. a-day. the frer UDiiurrr* 2«. (M. 

The »ja>f m of pauper labour hiu had it fair nod iniportUI lri»l «n th« 
turDpike n^a<la Ibr<iu|ili«ii1 (li« kiii|;d<iii> i hu-i) tf lbs opinma v( luili rnvn 
■a Tfrlford Kod MacuiJam Br«< wuith anylhin);, ii baa b««>a J>iii1) can- 
<f«n>n«), aad generaltj abamlou^d on tba acora of losffloienrf aod cuMli- 
neai. 

8lr*tl Sur/ner».—Thm bwi malwial fat Iha anrfiice of aireeU baa bma 
■ akbjMl of much ronirovf r«r, 

Micadani's ijatein nf makiuKond rrpnlrlnK atrcH gnrfiicrB iriih alunrs 
brukrn tmdll. rralinK "pim lite aubeoil, la rrroDrnni in pimciiila; Tvl- 
fvrd'», wllb a tolid fuimJitioa of wad »t oiht-r XoAm, t-l <ii j.iicb«d by 
band, and cuirrcd wilb a caalian of dur«bt« i;rarili^. MKin. (-r qiiariK 
rnek, i« much lu b« pri-r<rrr«d ; in fact I eonnider Eha roailwa; of alrrvCt 
f-irnifd wUb itcall bmliFn ilonn tnlally inapplicaliLo fur toitns, aahrinK 
rtpenfi"', unhr-aliby fur ibo inbabilaiitx. Mid alio aa the meana of adding 
verT coMlilcrabl) lu tho labour of hartr* ia dmugbl. 

The rouod or bcmlder itoDc paiemcnt )• alav opeu to olijrcllao, •• II al- 
l«na Iba li<iiiid QHh lo perfbraLe Ihrousb lh« large opta 4Mar«l into Iba 
■ubioL], niih nhich it beeomM (atnnt'cd, and In erriala Main of tbo 
UMtbcr, givrsiiU'cilTcnajTe rxbalatitjna: and Bag#o«Tillrci'n»ifiiMfd. »llh- 
(Ml ■ proper fuuiidallnn. tbc iluntK brintt irreEol" i" *■<''• J >*'^i '" dilfcr- 
rnl propartiuoB to ihe nclthl pawing o'er iheni accotdiUK <o ll)c *<ipcr- 
ficlat arm of (be bearing luiface of lbs ilooea, whi«li (vrta rut* aoil bul- 
lowa, anil ditaj^rpt-able ineqaalilira in ibe ttreeta. 

Bui a goijrfl paifflieot may b« formed of tht round prbbira, pmvjdwl a 
r>iund«lti>n of concnie or oIh«r aolid malvrtal Is pr>«ioii*ly prvparrd, aud 
llM Hoora carefully aorted, >a aa Ici bave ilneni of one onifnrnn iizo. 

At lb« btt-l and inoat ecoaomical niudu of prcpurUi; tlie rvodwaj of 
Bireeli, I would rccotDinenil lb* iiinare ■«( [MiTtiiieiil, ctimpoK-il of fimoilr, 
vrhia, or ollirr r^unlly ilnritbl* duiie, in l>lucka (art-full)' tquired, ft to 
7 inctf* dp«p, 3} lo 1 ioihH thick, and not fiinreding I fool id teu^tb, to 
bi* let tn Ibe Mr««i* in rrsnlnr Iranivene cour^ep, aiHiiil It iucb atuiiJcr, 
auaamaltunia ftod I'iMttbold for tbe horMa, and Ibn biwcc purl uf liie 
tainy bctwrecti tlio alonra Ulled up i«llh (Ood tbarp iiratcl, and tK« uppir 
pari rolacd with a little aapholle, aoaattfprcxDliooiBlurc from p*aelratlng 
Ibrosgh. 

Tba fanndtilinn I vcoubl hava prepared viih concrete IS >o 18 lnchi>« 
thick, Bocordinx to lb* ammiul of ihn traffic of me airrvl; tl may tie 
faraiprf nf tnti«l. broken atonr, or burnt cliiy, m may tie fuuni Ihr mott 
ccunomical, mitrd vrilh n prnpiirlinn nf hydraulic liuii* and Htiiil, and tbia 
tbronn upon ibc prepdrcd lurftcc of the itrcci ftv<i> no «liit<i<tc «nd after, 
ward* shaped to tbe rcquiiit* eurvalure, and of on* uniform thiokoaaaf 
will make aRoond aud durable bed for lh« ait«. 

The cntvaiure i>f a (lre*t ahnuld fuini a Mpiieiil of a drfle, nilh a 
veraed tins of nut mure tlian i« required Jutt to ihrow olT ihe surface 
naier. The great trrur rn the form of niao) of our atraeii is tbe citrene 
mundncu tbal ia givea iii tbe cma* lectinn. I cua«idcr llial a <Gtied iioe 
of four inobea in a ■Irrel ihirlj fret vide, ample. 

Tlia coal uf tliadlDVrvDl Byaiamv are oa follvwa:— 

i/ararferaufJ it«adt. it, per superficial jitni; if on pilobed fouodatiao, 
6«. 6<f. 'lino. 

PtttU Paci«{ 1 a*, per saporficUl ;«rd ; if on concrata fonodaliana, It. 
diiiu 

Spiart Selii 4*. par anpctficUl jarct ; if on ooocrelc foundalioa. 6t. 
dilki. 

C*rb Slonrt. — The malcrlll fir rnfb itonrt I should prefer of granite, ut 
Otbar atone equally tlroog anil durable. When set in Ihrir plicei, the fate 
ftf ibc alone ibould be pi<«Lciuily «roufil]t to suit the bevel of tbe nhcel* of 
carrlago*. Thtj »bqu1d be tet level with the rr«vru or miitdla of tli* alreot. 
U an airangemcnt coulil be made »n Itkit Iba carh and ehunnal llonfe roold 
b« formed in one piece of tiana. with the ehaaael mereljr hollowed out at 
iha aagte or fciol of Iht ruTli. so aa to remie ilie turfiw wattr, ihej arould 
nafca bnttcr rtiannela for Iti paisige, and ku liable to he [lentngetl. 

CJiduiut Slonn. — Thit old rbannel« arc to badly conilructed at pnrtically 
10 Ndwa the widlli of the ilrtfts lome llirce or four feel ; bul I b*vc iulta. 
dnced an improvnl uirlhod of paTing Ihrm with iqiian; itcpi, bj winvb 
nealti the obott nidtb of ibt' cirnage rugil fan be Utcd up lo tbe curl) stoiics. 
1 hale used ai a furihet improTcmeot ttunct prcportd purposely for «.haiir>eli 
ten incbea wide and lU incbci deep, which oiakrt a bettrr cliinn*)!, from 
bating butfcwjoinlv. for Ibe pasta|e of tuiface wit«rt but a cbantiel formed 
fint oi tbe curb alonca faollewcd out at Iho «Qgl«i, would makea bttttr ehaund. 



Reivrrolkm nf TVra AToiNire*.— Tlw nboU of Iba liqoid refo»< cf vat 
lowni bn* hr a tu«K ptrtwd been allow*d to run to wwrte, aad il b nat 
mild rvreiilly ifaat atirnlioa bu bvvn lomed to Its vain* a» a malMtV for 
lajiil. and lo the praclicabilily at ciiuservlDf It for Ihni porpoae. 

]a aome of ih* con linen lal luwca II has been pratliml for a ro art faa. 
Me prrjod oo a amall ifJile, but it baa been left to Ibe colighleDrd am «f 
lhi> runniry and the prcicnt grnemliou to developc plant lo larrjr owl i(a 
|iriaciplrs and to cITtTCl tbe objrcl, 

It i> thopn^ml xpioion of iboM »ri«o!ifle men who h»** (irrtitd ibrlr 
allfntinn lo this subject, lluit ibe Ilqiuid manure of lonoi U wvrlb at ihe 
minimum |0>. per annitm fut ovcrr i&babitaiM, aad aotne asaign a much 
hliEber lalue la ii. 

Bui if we aaiiumc tho Biinimun prit« at 10*. per ke».l, Ch««t«r, wdh 
ils popoln'ioii, should pniduce nrar llt.iMIOl. per annnffi ; bat this of oown* 
nciuld not be net iucou>«, as ilcoald n<it be otilained wiihuut a conaldefaWt 
prepanliiry otiili; aud annual ■•ipeiifs. 

At (Ulinbuigh, Asbbunun, Mantlirld, and Mancbeater, il baa bf«n Iritd 
OB a tiiuiled acHle ; au'l It apprnra from tbo rrp«rU 8t'«a of ibslr woeka, 
aiih a fHtuumble rcault; but jl Ja jct lo be B'-eii wh»lti«-, "bew appllwl 
ou a Kcoenil lydeni, such great beaelii* can b» derived from II aa IhMt 
tbri^nntE, «hu toite so warmlj Ukt-n up Ibe qaeallm, arrM lo antlelpata. 

In txliDbnrsb, wh«rv it hna hreii pnciicully applied lo aboDi foriy aciaa 
of b.<rn!n lau'l, it hat onbnnred in uiinual vuluo (rviiu t». lo Oil. nod 4N. 
per acre ; bul tbe cust ol tbe feeders and ike preporatioa uf tba load waa 
Uf. perucn. 

Sir. Newiands, borougli eogiDcer of Li**rpaol, catinales the Mwaca 
water of Lirrrpuol lu b« wurlh. at ihc rale abore aUtcd, 1&S,IHKII. ( ibal 
if laiiH'd by »[e am power 80Q feet, it ii.inbl be made to irtie>ie W,Mi 
aerrsof land >D Ibe \'alo of Alt, but ihu coal of Ibe prtiparaiioa wooM 
ansoant to OOO.OOOf., wblch ha ccnsldert quite a bar la tba acbaHe, ana 
If the water coti Ibent oaihiDK- 

He eatimaira the eipeuae of pumpJDC the aewase la be at ircal ta iW 
■npply of water lo Lixrpoul. 

He furibcr stntev that ilin sewage of Liierpool would waonat lo eJ^litNa 
mlllioQ tons per nnuiim ; Ibal as tl could not be applied to land at all 
t*n«nnt. It wauld require res«nolrs lu ttore il up, aod they woald oecupy 
(lOO Boru's of land. Tlie eDBloo necessary lo rai»e il would Im OOU-hurK 
power, nnd Ihr tolal cipenae of land, reaetirnirs engine!!, pipes, upl"- 
ralita, f<c.| would be 1A,1KII>,OOOI.. aod the aiuiual cxpcuditurc l^ijbXSl, 
wblch, if applied to tlOv,WH> acres of land (ar a itjuare uf oeirly }d aiilra 
on the side thai he calculated) it would frrlilizf, lb« priose coat Oil IM 
tunourc would bo abaul If. T*. parucre for tbe luauun.'. 

Acecrdiits '*> >''<* ■■timalp, the tblal eipeuM »[ tbe work* weuU te 
about itU. per baud, sad ibe uiiaiial eipeoditure about 31. Ga. par bead af 
tbe population. 

In Muncliestrr tbe syikm Uai been practically trtled. The nanon b 
brou)!l>l rruiii Ihc seireia lo ttie buoka uf tbe canal, wliera il ia aland !■ 
tanks al 3a. per 1«d, and tbe couienta of tbe lanlia are Iraaeferred, ij 
oieuDs uf a aypbon, lOlo barged Ihal ate used to ean>«j tl to wborevaf R il 
wanted to be xpplied. 

Il 18 applied la Ueland by means of cbdtsi bone, aod forced, by a«Hll 
Slean-enKinn on board tlie veaul, lu abuul bHita lUllc ua either aide of 
ibe canal. The coil uf irrigaling is nttuiit la. per too i and it takes Am 
luDB 10 ibe acre of ccaccaitated manure, diluted witb fcvin Ihrtv la fu 
tiuie* its weisbtof waler. Tbis, nccordiog lu Ihn opiniuu of Air. Soiub, 
of Drau'lnn, and olher eminenl iclciiiittc ajcriculturiats, tl the dUeift>l 
Bad mMiaffictuul way of ranDurlDj land — tii,, by apply ia( it la a liqani 
tiatc; n( when iiiauurea arc- aiipllrd dry, or In Ihe ordinary way, tbe) 
must be dIsauUcd lo water before Ibcy can be apprupnalcil or abMihcd 
by the plant*. 

Ihc manure, when applied as prnposMl, in a liqold form, dtsappean 
from Ibe ■urfuce in about three houra, ar.d cailla will cal tli* (nua aa Ibt 
following day. 

The Liijiiid Mitnura Company of M-inf-liester charge for Iweaty lOM af 
sewage II. per acre for itrlsating Uiiil, and tld. per mile atkttlNMal ftm 
the source of aupply. Il ts dialed Ihal near Maocbealer a co<npaiatlM 
expariment wa» made of the rfli'cinf liquid manureandEtiano. One awl. 
of Ihe Peruvian 8>>aao dimalvL-d In wutcr, waa autwiitiitcU for a toa at 
tlie ucidiluli'd iiiaanrr. ••□d applied to diff^reot parts of the Geld. 1h 
supnriiir rlfeet uf ibe [iquid ujkiuiiru upon lb« Uud naa poinlnl out by tta 
prt>|irielar, who was ignuranl uf the Bubslituliu-n. 

Mr. Ilitdi'snitibud II appeara was broiigbt before the poUic ia A* 
yrar IHtIi, Had in Ibi.' aubscijiteni yrnr It had the «uiioliiin of ihe legUla- 
lure ID an act for pulling il lulu uprriillu'i In Urriuuudiey , in tbe euunt) of 
."Surrey ; but pretiuus Ui tbe errcliiiii of Ibe clirusive nurks by tba act, K 
was tliDDglit adviealile luetucl eipvrioieulal nurka, wtiero every ofeia- 
lion nilghl be fully toted by aulual vruikiiig. Tbia waad»neal NortbitM' 
bcrlaud Wliarf. LuoiIud, and fully tenlinl Uie moil DiAUgsiBe etp'" 
which bad been furned of ila succei«. These eiperinienlal woil. 
viiited by many scieDliHe eenilptneii. whn invariably eapreiaed aauilaciwu 
uHherc»olHi Ibey wirclltit*i»e inipmcil t,> Ibti cuuiuliing en^taaer. 
and cliief (urvejor of Ihe Mcinipuliun L'uiuiuitMouof Sewer*, wbu, ia a 
repnitti) that ciriutnisjiuo, tay—" Under proper regutaUoos, we bcUevt 
thai tlic work may be ac«uiapli*hed williuul aonwyaaco lo llie ndgkboor- 
liDQil, and with GoniidtrabI* advantage lo the rieer TbaoH*, by lb« iaiir- 
ceptiunof solid mailer. Il apprars a ainiple achame tbal deMrves encou- 
ragement, p run iaiug Ln lu character, and ineiptiulve lo woirk." 
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If IbpM pliDi arr carried out, it will Iw oft:et*»Ty In obolUh all CMit- 
poolii to UmI all itie Tatsable natler ihal duw llnwi inin Ihi-m mar be 
roatcjrd BfiBjr lu ibo colltctiBg lank*, wbers it will tutMldr uid onder^o 
Ihc proccuef tl«xIorixali«a nod dMtribulion. 

Comrtt. — fhiT euarXa arc nbut artt uttialljr <ltp«ininatfd Cut dt Saet, and 
bat few, if aay of ih'Kt are of mi arvH su ^ci«Bl for the Dombor of the in- 
babttanU, If we atUv Ibe uiunl itvera|[« of 1I& iiquirc yard* for «>ch in. 
ilvitlaal. th» ininiiMiiii area lliol lifailh dtniaada. Being vury nurrow, uid 
KraTall; tloAMl at on« or both *nd<. thr; ire trr; imperrpclly «eiitil>t<-(t, 
■wl ibcrcture a larcrr arta per Inhabitanl shuuld l>« tiButdcd \heai, it [lie 
knllli vf ikc cil) ii M be maiolniDcd i or ibe number of lUo iiibabiUrlA 
•bould bcr«di>erd lotli* Diounuia the ipace will allov, according t« tbe 
fnewUmf teal*. 



zroTrs or the hoitth. 



71* Floatiag Kmliay IJnJsit Jmr I6e Frith iff 7ay.— Tli!i. nnnl and tx- 
ln0TdinaT7 piece af naril a.-cKitccluie liai hiil her cngiiici Itticd at Mr. 
N«fi>i'* dock, tt Lancrlleld. She lately made an ctpcilmrntal tiipdimin 
Ike river li> Grreeiick and )>arl. The vcuiel ii of ir>tn, 17b ft. long. 3t feet 
trtniil, tni 10 feet drep, the bnttnm hrin^ a rfry flit rurve ; bftlh i-nit) aie 
alhhe, aail ipiit« iquare, go at to abut agiintt tli« qmy, and iwccleR the 
tiafaUBB daeli fron rillier (lid. Tbe Atck i> fluili. nnd rlcur rnn* tni! aft, 
■ad ca it arc three line* of iiih. to it to enalilr it to take ihv toii^ii train 
llkelj tA require ll. Tlie iierhns itbcel it amiiltbip, rkfaled brKreeii Itio 
paUk-koiee, aad eonnccttd niib the iiidtlcn at each cud i<y Imig cliaint ; tx 
llie **u«i fill not \it (utntil, lliete luddinn «iill, of <«art«, be uied alter- 
fiile)]', at eitlter end becomei tlis tiern. Tbrr* are two (nginn enlircly in- 
dapendenl of eaeh other, and iniiead of a thad conneclinif lti« jiaJdlec, 
nth it tented wilrl; dy v»e engine, by «Lidi tiicini ntrAoTdinBry c<iin- 
tasad U obtained nirr llie rautementi uf the gigintit; machine, liuietivitdeiit 
otthe rnddrra. The ditneicr of ttir cylinder* i^ iQ Inchea, niib a 3 Ft. 6 in. 
■tnfce; the laleea noih itlih ^'cai ct«c, and eacb engine i» lOO-horge 
pocar. Tbe tilre s*"' i* O" deck; ttierc ma ttra eeeenltici which ate 
Ihroon altarnalety in aud out uf gear, at either end of -the leHcl becemet 
in tora lh« bead. TLe boileri are (midBbipi, «iih a dear ipaceall («unii 
f«r facility of eleamiijg amt rrpitn. Stie itriori but little araier, mad? eifchi 
knuta per huut, and it rtpccled to be in oiicrjlinti in tun nnunllii. Ttiere 
•re IWQ iiDill ciiri [lumpi fi>r «irpplyln|[ tbe bnlkra, in caie of the naier 
rwulBg low, and ever; pttcautlun a|ipean to bate been taken (o ureirnt 
Mdial. 

Ahrtv AipAm.^Ur. Kipier. of Glatgow, Ii now conitrnelinB ■ ptir of 
tn^nca foi the American mail itesmen, irith cylinder* 96 lni;hei dUiaeicr. 
VThen eoioplcied tbey will be nearly 900 hone power. 

BMhlhlioH tif UaetinfTy at Ghml.—A ipcciil elliibition of maeliinery, 
fmaea, loouu, and impleiuenta of trade (of Uetgiin or fortigm make) ein- 
fl^cd ia Ibe mannfacttire of jama and liuiiea uf all torti, is ■□ he npened 
It 6b*Ml (oa tbe occaaion of Ibe ealiibition of (he produce of (lie indu'llf 
tt JUmdtn) (» tha month of July. Special rexaidt, roiniititig of e«D- 
■anitfatha nedati, of ^Id. ailver, and brume, will be awarded to tocb tz- 
tMlora at akall appear to lueril luch a diuinction. 

Mtdt ff Sihfrinf Clan Ay He En^hgmnti ^ Gini.totlttn. — l\. Vahl 
Im fceeatlj diieoeered ibat a tolutiJin of gnn-cotton. ta a etutiie li^y, poi- 
Maaa,lna bigb iteiiee, the proper ti of pr»l|>ltBlin| ailver from lUiQlntieni 
b tbe anallic fnrm. In fact, oti Iiiiiipiii;; {un.culton into cnnlact with a 
cmMic ley, of luOcieiil tireagib, the cotton will become diuolied in the 
l*7t gt'tof oi>< amaiouia with a eoniiilerable dcKtiie af bfii, and producing 
a d«*p blown Uiguor, aomexhal thick : on [lourln^ au acid intv thla, a bilik 
•CtrveaNBCe i« produfed, eubonicaeid and nilrom aciil Wiitjc diicnga^cd. 
The action of the gun-cotton, in thii initani^, ihowi that it ii not 4>Rii>ly 
dlaaali«d, but nadtraoee decompmiiion, by nhirh the aiomt of oxygen, in 
Ibe Dltnc acM, aalef Into coiDbUation mUTi the atoroa of carbon in the gun- 
WUoa. UiBi prodDclng carbonic add, which, ai well a> iha iiiitout add pro- 
dlMd bj Iba alttic acid, contbine) with one part of potaab. A frtah drcom- 
poiitlo* of nitroM tall by the polaali, io prcaen«a of hydnsenitrd kiib- 
ItJtMC*, furalahet ammouia. Tl.e niojt r«(nark«lrle property of lliii alkaline 
MiniM ii ib« follow tag :-~0 a pouring into it a few dtopi of a tolutliiu uf 
■ilnla sf ailnr, and addill| araibonit anill the oxide of tilver fo^^l^d it re- 
diM0l««d {ibe miiluie bda« alnwly heated in a water bath), the iiqiirr nill, 
M a CETtaln peiioil, aaiunie a dark bmwn caluur, and cflTcrveaee, tbe whale of 
tha aUt« tKiag prccipitaird on tbe aidea of the vettel. The mirror thui 
prad«c«4 IB laiieb aupcrivr in biilliaiicj' to t1ii>tc iHoduccd by ineanauf etberlat 
oil* «r Mtnoniacal aldtlivdc; and the faulit; wilb «hich it ll produced 
will doeibfleaa render it of practical iaifinrlitice, Thit pripeily it not ciclu- 
ileelj poaacttcd Uj guucoiton; it ii found alaa in eane tugar, >ugar of 
nit, maaiu, b"ui*. ud otlLor luliMancM nliieh may b* rendered eiploiit« 
liy ircaliftg Ibria with uiinc acid. I'icta-aroiie add produret, under ilic 
lacac drcunit lancet, a icflectiTc metalhc aurfare; and It appetrt that i bit 
ittCttM lake* place wiib all koditt wbicb, when treated with nitric acid, do 
Bat roeaiih p'odatla of oaidalion, but anotber teiiei of bodies whicli admit 
«t carbonic a«id for forming one of ihei/ coiittituent pailt, iloM iLey at 
Ite us« lime tite an in C4in*il<iit of water.— Tt<h\ohoiitr, 
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■ itrlAod lif CtMi^ reueb rtnrf otUr Jriicbi of .^i/ffW.— Boil thirty 
B'SRitnet of Unely polTtriaed and talcinol bartthom in a quart of •riicr, 
and while on the Are put aa many til tcr aiticttalii ibcTcsMl nacd for boiling 
aa it will bold, aod leave thcni tltcrt for a Uiott Uiuei thro vitbilraw tbetn, 
and dr; them oier the lire. Continae this until all tbe arlicl(« have be«n 
lieatfld in the tame manner. Tb«n iftiroduee into the hart iborn-wat^r clean 
woollen raji, and allow Ihem to remals ntiill laiurated; after which, dry 
llieiti and uae Chrm for |ivlik1iing the iilitr. Thli ii ilan Ilie liea*. titbitance 
whiL-h can be employnl fnr ciramng lucka in<l bran hamllci al rootn doiii*. 
When the aiWer aiiicles are perfect}/ dry, lb ry luuit be carefully rubbed 
with a toft tcalber. Tliia tsodc el cleanmg ia cacclleni, and ntiicb piefer- 
able (0 the •n]plnrinoi>t of any powder containing mereuiy, at merciir; baa 
lite elTect of rendering the ailvtr ao brittle aa (o break on falling. — liitl. 

Mttioif/ JoUerinp CMf-iron itilh Wr9^Miro». — Tlie fuUoning pro- 
Mta haa been reeammcmled for thi* putpote i — PirtC melt filingi of *oft cail- 
iron with calcined borai in a crucible : then [tulveriie the black lilrcena aab^ 
itanue nhicb in therehy produced, anil ipriaUc it over the parli which ar« 
iairnded to be united; allor which, heal the |iie«e( of cut and wrooght Iroa 
Bitd weld tbtni togctbcton an amil, nting only (tft'c btoira. Tbia melbod 
h peculiarly applicable for the mauDfaciurc ai iron aiiiclea wliicb are iit- 
leudtd lo be itiade red hot, and aio leiivitcil to be imper*iuiM to lluida or 
liquid! ; m luch a reault cann'Ut he obtained by timpU fattening, — Ibid, 

Seif-Li^hliny Oa-i- Banter, — A »elf-igniting gev.hurBtr, itireiiteil by Mr. 
Strode, of St. Moiiin'i-lc-Urand, ii an ftddptatiun of tbe i,inc hydfOgea, or 
Uijbrienef't light, tu the purp«te of ligbliog a jet, or oilier burner, of COal* 
gat. Ill thit eate, h«nt<er, the bydrDgeagat ia geaetaCfd in an iiuproirid 
manner by tli» galvunic action of ■ tiiiall buttery of aRidgamaled sine atid 
plallnitfd lilrer ptaiei, (ainiet»ed In tulphurle acid, diluted largely with 
nticr. The hjdrogen ^»t to leticralcd, it direcleil throui;h a fine jet un a 
hull uf ipnagy plaiiiiuni, and, wbeii ignited, ranterl acroaa Ibe coaUgaa 
Liirncr. Tbe iwg cockt are ingeninutly connected by incana oJ ■ bm|uet 
ninicmenl ; aod an inttanianeout light it tliot piodvccd by om mweciaeiil 
of the hiiid. The effict it magical, and pretty in tlio eilreno; and the ap- 
paratul. wbioh it tmatl and porUbU,i[ a very bi'coonlng burner fnr lh« ofBe« 
deak or lihiary table, where we iiave nn doubt It will be eileniiveVy uicd and 
Bpprcciited, u aoun ai Mr. Strude ihall tiavc annuuiiced it at ready fur 
general aale. So far it laat only been laed pritaicly in tbe «ay of axpetl* 
mcnt ; hut leTeial montbt' coniiant uio Imtc »«r(cd (o prove it* perfect snU 
fortuily of action. Tbe tafciy il affutda, by tbe avoidatioe of the uie of 
lucifcr mat«hc*, it a coniiilciation which will wvigh wilb tbe prudent ; and 
Ibe eat* with which il it lighted and eitmguiihed, will be retj ealuable, if 
oiil}' In the avoidatice of nniiemiarv beau For chambett, bed.rooraa, ofliMo, 
and hbrariet, in pritaie huuiei, and fur the ball table at night, it li pctfeec, 
and, abore all, lafe. it ia alto eaiily connected In the ordinary ga« branchea 
by aaiiion conneciiou Qtiing the comioan burner icrcw, and a llcilble Oi 
Other tube. 

SfatAine/ar ManH/aettrini/ EiiT*b]iu. — hi. IK^uJOod. of Bir mi ogham, hu 
Juit cunBirucied a Tcry ingeniuut and complete tutcfaine for the manufacture 
of envcliipM. The matiltine, we are infotincd due* iti work in a rery ett- 
cieni and adiuirabtc niniicr, tbe caiclopc* « lilcb il turiia out belog mora 
pcireci and uiiifutui In lli^ir conttrucliuu than tliotc piuduced by hand in 
the ordinary iiiannrr ; but th« qitanlily of work whi«h the raachioo aeeon- 
pliibei It the muii at tonl thing, duppoaing it to be turned by manual labour, 
one man. with the aid of three or fuur young giib ur bu)t la gaihet iht 
cnvrlopei. wuuld. il ii calculated, by ila meani, he able tu maitiifacture from 
,')0,O0D lo ,1.',U40 in in ordinary woiking day, tbe paper being cut liefort- 
baud ! while an cipcii liand, la the ordloaty way. Mcluiive of tbe culling, 
eaniiiit, upon Ibe aierage, make mora than SfiltO lu ih* tame uanaar a> 
tliiite ill ijuetliun, which Iibti- a dcTice atampsd upon tbcm at Iha point 
Where the aeal it uiually placed. 

Swlril FriJifH.-~t,\r. Uodi), of St. Vincent-ilre«t, Cloigow, bat debgned 
aawiiel bridge, (or Ihc tlnlland JunelioD llailnay, lo ci««> Ibe Clyde canal 
Dt Falkm. Tbe two rnain benoii of the bridge are couttrueled of holinw 
teclangular (iDnellcd tuhcaof wiought-iron. tirrtching acrott the wjtex.way ; 
Ibty are aljend i.-aniTeriely by vronghi-lroii teniloo-iodi aud dlagotml 
llnihei-ftaiiict, and are furlljcr aupportcd ftuui iLo ceulrc cut -iron pliut by 
four caat-lrvii ba\'bcaiiia, which act aa aListi, and conicy the tlrain from the 
ruidnay lo Ibe lop uf Ilie pivol. Two 0|fe<> otnaiDCDUl EUt-iroii frioiCa te>t 
one on each tide of the upper circular plile of the pivol*, und art attached 
lugflher at tap by a capital, aiid carry the taddle fur two dLi jotiat l<ii*iaa- 
ruili, bulled lo the girdnri, which they it:ITcu lo a great eitenl. Ihc pitot 
il iti fuiin □( an inverted cnincaicd cone. c}lindrical at itt upiwr ind, wbrrt 
it it guided hy a >ct of tiailonary aati-lnciion pulleys, I'he lioiiotu ciittra a 
imall chaiubcr IhiuuEb a waitr-ligbt tludlng-but, ia coiiucelioD wilb a 
liydioiUlii; ratu, lir which wMtei can be pampod in beii«alh the c>Rr, <vliish 
will elciale thr whole •truclure, ■uSicienl to clear Ibe bciririgs, when ll »u 
bekwittlled round. Thi* itctTecled b| two hydraulic rami, pUceJ lioiiioei. 
Idly at light anglea with each oihcr, wurking a Uiaft, aruund which aiiil 
the cylindrical tnp of tbe phot, i* an endlrit chain, the ciicnmuinculton of 
the iBoTement of Ibe rami lo which mil) he effected by ibc adoptloa uf 
v4iloui tuccliaiiical aitaageaicnit, accoiiilug to circuiutiaocn. 

GniU/aiil Drotnasi, — Tbe tarioua plena for lite drainafe of (iuililforil. 
tcni ill iniiipctliiuu. were tuhnHltcd by Ibe committee io Mr. Hujkiitg (ih 
caaiuinaliun. to BMisi iL«iu in niakini Oio award. Three plant hAvc txen 
tclesiedf jr Dual cvutidriiiioii— ''rtonter,*' "Spcciala," auU '' C Ki>£ inter ." 
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itnAniy Rrl(^._npoa IliB «t«nt1on 1<n« of lU Blackwmll lUilm}', tnn 

atffn M Bow, ttr Iww ^rld|(n. nHeh an ot k p*cu11u (or~, «nd It* tm ol ih»lr 
dmtrvrtnl fdr rillinT pa^TX"'*- Tha rcHdiny iicioii Uitin !• •ii|ipuitti] an KraD|ht> 
ircn ([Inlart, (•'■(Til Iriiiii-rrntly bctwKn Ikd ar^hn, or rtiM, (srmtd tntlrtl)'af •naaaW' 
Iran. Ttit rtmr iiitn of anr li ITorert.of Ihc Mliet lian. fki. Sacli ucti atiAat 
ih<>Uunt.rM(<. -blchotrlollvnllnTonr tKr IU^miI CiiKtI. U (vhimI «r a ba 
linlll wttri litiii botln-plalM ll-ICihs trrli Jn HiWIiDrit. ind ■nif-l'oo AnnlrrtntM 
tiwilivr, ttaliivaiMhbrtDt !in. llXn. Uilri'lh ■ho»l ; rHi.aadurttciDal UM T*! him* 
liHiin, aiia l> cvoncctcd ■( tin tntr bl • wromht-ttoii ilf-t>»', "hiih ■«•)»■ ilu hod. 
RiaUl ihrail (T lb* artb. a»d ■■ larmnlnt link) luring a tuUl •KitoiiM UMoIMafaM* 
UclM, bolWd UcitlMl Idth Mu^llKbn In lUamHn, tlJiil li)- il|hl olhw* alMtk 
Mnt. 1 Inrk >n ditmrter. Rtlima ll>f >!■ tiaii ami l)w arcb i aTatfln of *Ktlal lad 
dUHUl linring baa bwn liilnxJiicHl.io aa In a maiiaar to Anr1b<ilBlli*vil|lit«rpualnt 
tatHa MiuaiiT nrar >l>c uUOt mnlt. Thnr rtb* wi larmtti an Uld la MMlrao piMn, 
*i«4 •! on* (ad. and frw Is tna*#al ilitalhtr «««r Niton, » a« lo alloo •«■[* ItH tba 
rauaHlcvi and nntncHun ft iW maUL Tli« claar lotanwl t>t**m> tt» l>nrtn|« li 
llin. Hln.widllHrlHDr Ihaairri lafltrMlo ID* uodmlria ot ttta ti<ii .^.f wtikri l> M 
(urmnl, Ite mad-nr tirlnn bviinfh <ba arth, anil abun( } h«t aha** t)i* kdilani at (ha 
tk-bar. Tlir lEriKtuic la rirR<l]u|1y ligbi-. bui appear*, n*rtf1twk», tuAilrnily 
MNHll (« ttirj lilt intglila wlikl: mar <»<i"' upon )t In pratMpf . U ftf B tbl alT*! or 
the aKti iDil honaijliiii, ci Ut, aft MBicrotd, aad ha> woeil tbt Nal ol a datd »*l(lii of 
Mf ti>iu (In B:1iUaan(olU oira «*lcli( of M MDii, dliMbalnl In mitbuot Ul MM al 
M|'ialriljlaa<M QTCT lla l*n(lll. wllb ■ dtBxiwn a' 1 IMllIha loehM, aari ptnawr^ 
•nurilir Itaoiiiinal pnitlinn u^Mi 111* wmDnl o/ ill* kiari. Aa Ihla prMf tiuvdacni- 
ridmldj anf wrliiht thai on bt br»ii||Hi iipaa tl In prwlln, I lai of opimliiti Dial <t 
mjIfaiiAimiitMMTratihi itauvr «r Intnt i bnl u II li uf *u rortl auit Itflii a 
coBMiuAUm, and thaacUaa »1 iMfrMa-bnirla* tiid cnanMtion ef tin lit- ban baia iial 
t)*«>a»n>Mlinl^CoatlBmd*tpt*lBi«<iU of murini •wljliu. I thauli rnornnnn! Ibat 
n Mptanilni^rrantlni* to tinr.aa thil aaTilcTHl. IF II •houl'l tilil.mirbi '■'aac«r- 
lBlBaJ,Bar«|wtlniU>lyaatbf mighl vl Iho wliul* h-Mf, !>idu<l1i>|i Itw <[i>u blr Uui or 
raadmT aad mmlng, mly aninunU lu IM luii*. aiH it nrf Faall; Ml tn •Ibiatut/ 
nirilM br taf "Ortoa ponrr.— CapU Minmont't lUpeil.— [ < mall wgtTivl'if ol Ibta 
bridfleltfinn in thv Joiimal al Uclabar Ml IVol. XI,. p.3ix>].anil an Mittarliif I>T ibe 
lilTfMor.ll'. Haiiiiee, U< tbi JuvratI Air Jaouarj 1HI«I p, I.— Kd. CK. h A. JutiriHlJ 

,£«ii^ii and Sorlh n'nltm AaiJixay.—Tbc oev tuiioo at Eattnn.iqiure 

fiHap«lwd,cnnIl^l*c* a baUdlog ZXIIatl In lcnfl3, br 1^ (nl In <l*pili,iln1tiM<l by 
r. P. v. Hardwlrlir. Ks aipenaa baa brtn inan^ to mtir* II rannnlml. apocMna, atid 
ornaveaMI. TbtciM ii lald w btibmtflM.iKo, li tvaulniall ihaMnaaitTiincn 
(or larnlac vn lb* bualnsH a/lhla|iTM«iaMlahrn*nl.liiclDdlai> Uuf* loaBi. 71 IMtln 
Imvthbr'WrMilii wi-iiU, (01 ibf puipuMur bol<licjr ihcbalC-iMiIf aadaawiilmwllnfa 
of IM praptldDia. Srvtral of ilx ncir ollLcei ai* alrod* omplrdi and Vhco all tbt 
iJRtiraar* rtoiond la Ihr ntv buIMIng Ibr old autlae v<ll ha utondown, ANonllne 
to* npnn JuatpnHBWd to Ite dlHCIonliT CapWa lliiliti and the mtdrat <n|lanr«, 
It appMn Uiil far rMtr*4i« an anaoal aoia «( 49<>.7Mi, at 4} par cacl . arlih nuBpasiul 
laWnat, lb* [Ptrmantnt my ef lilt WBd(.B and Natlli-WntcTii, O^ nilln In tanflb, 
■Bty b* niwif fd at oeraitnn ma^ rrqulrt. 

E»ftUA lonmolaM hi fVoiaw.— Th* Northern Riilwar Cixnpanf, tinn 

Ut Htrnalan io CalaAi, iww run (bcif m^ falo* tad ttapiof I ocowoiiTf* «« Cramptan't 
•rtnilflr. lail traTrllaia may noir pa Inm L«udse la tb* Fnacb nnntl, r^a tiom. In 
.J bwi>t , r'nm Pad* to HiiumI* III 10 bourt I and tu rnWarl" '^^i aoan. The Patii 
aiidOilMBaaed tfacTioit>i(riiliiiii »<rcihc U»t loempluT Kuflltli l>ioiu"iiJn«i aail «tiMi 
«mhh1 |fFat jMtaiitj •>'< thf i^rt of Ibr Kf<<ii-b viflr^r^ri. iuit<* tT** /avAluiion iba n- 
p«bl)c ba* bnn >ni>r> llUtal tban the prr»illn|| tfucenutHnt. Hid at ijtms I EogHib fo- 
flBM atv bnuiBlnf mm (•ncni nn all Um Una*' Tbeaf n^ut* at* Oiii adlpnod to any 
vf lb* Pnnch pott*, b<il <nttr FniQ(« U'vayoT BtlRl-in. 'kJ <ban t« lb«tf local deall- 
ttUon b« sHam ol iha nonliini line. Tli* rrrldon ul lh» Frf nib UrllT. pgnlcularit M 
nuiwbi BrIUah marldiwry, Iran, and roal baa Ivm piucndnl lallh. nnd wUI COB* inlO 
opanUoii ioon an«r tin tiiiMllallun rt ihr nm ^failnnal AaMObly. Tbe rtfubllc U 
arl-ElHilr dariieua U carrt eui <b* rnv tyttitn fnxtually. a* lb* nwana ol lacrinaliig lh*li 
afrn Utuit and even merer, arid uptnla^ vy a muitf ilnly IDlr[t.-T>iirac wUtt iMi <vuiiuy. 

knifal itntivt!, ITooW/cA.— Cintidetablc iniproreincnii btve ret«iiUj hccti 
fsail* In IhM iapbrlaiii iiani aad mllitafj dtpol, tapHUllj la tb* fdUD^rraud cantaf* 
dtparliuriiU- In itic Imnri a auiirriM AO-bant parn *Wani-<n|IlnT haa twtn put up, 
and lit (Dlirr new hi ot (rating tur drlvluf titr dlDcrent Mada of narlilnpn tn lb* dul 

3'cara fat Ibe ininnrictiirlug of (una. Tbc (iikUic Uaa been Hi led wtib F4lrti<i1rn*a doa. 
t-|>**i (qnillbrlam ytliaa: lb* eibauti <a)n apcna dutlna thewboM batt.ilnilu, and 
lb* atrani >«}rtf can W arl lo w*rk at B4^y alenrvD ij rtpanalan, and by ibat nl««lia f ffecl 
a tnal UTlof tn tbe rODiuiDprlotiof tati. .lib. of cnal bclna faund tunilnil fat cacti 
bona pnwfr p*t boar, lo Iha eanla^ dapirlmenl tb* Urat np*n ipar** In the 
»i(HBrt ba** bttn oonrrd over wlib oirf iifaieil Hon rooTi. veil IlnlKcif. Ai llic eaaiara 
•ad anauf Wavtayth'a bamni«ti bia bean put nfr, of !^ewl,,a^1b a alrok* of Ibrae feat 
thrv* iavhn, for ihf piivpiMt of Tft^r^inn ib» aid plKwa df Iron and acalit irlI'Ioji fhun 
aintJItb]* fur u^ful t>u?iPD«*a, A neat eaiiiue of one balf b»r»« jmirer £iaa b^in adachf d 
lof pampina water to tha boUm, anii twq ^naacva far Ifatliig Ihe matal. I'tie aaftng 
irMcb witl be cBicted by Ibna addmuH tiUI b* ranaldtrabl*. and Uit fioanllty Ol work 
MItb can nav b* acetulad by DaMhloary broagbl In aueh iMtArednn at lo b* far aupertor 
ItartntrkludorfaHry wrbhrswrlypartbriDtdb) manual labour, ptacM Ibi anibuHilat 
In ■ 9a*lllon la inr*t any Oran-oA In «t** uf ■iB*rt«ncT. 

Tftr Iran Slram-Frifal* "Jlftj***."— Tlii» MfntP, Loilt by Metar*. W, 
FWrbiIrn luil Soua, (or btr Uiltaty'i armta. and Ituiirbed Ttgni tbcir yafd. at UIDaall, 
ou Turflay. May ^7,110' Ibc lojliivlnc dlmantlan*' — Lenfilo brihieen perpeDdlculan. 
W7 ^> , 1'ir^ilih of beam 37 A. 3 l<i.i dtpiB ol bvld V* ti. 'i lu.i looiiine, IWI Jl Vt. 
Kb* It rnaittui-ted to rarty— -Iwa (Una on ilie ap.ir dtit. HI pouDdera. M (h1. : lour |[uni. 
l(Jt-pa«tKle#«, n^civl.i four ^un», ^p«uii<1arv, VA ftrLi lour aau* o-n vAlU'derb, 32. 
IMiuiJrta. 14twt. Tlw keel and alem-puat of the MrKsiaan af vrouabl-Iton.Bt luebea 
wtdv. end of pmpnrllnnti (bleb neat t theliametrantlil »lan|le-lrao.t fncbet biy ) locbiv, 
plai'td Vi Irichrt apart. In Uit irai of llie mflnrrpacn. and Inrreaalnit Ib dltianr* fine 
and atr. ID )• tnebtt. Tlw Doort *r* 14 locbfa (lt«p. by ;.|(Ibial an Inch Ihlck. tod tb* 
tbcaAblnf-jakal'a irary Irom 1 l-liTrha to ^an Imli in tbkcMnHt, anrarding l^i thfir p^dltlim. 
The ri'irlneauf ilir- ftl'tfirrt bMVr been t-nottrufLtd by ftlraar4. ItrriNlp, hbe it lo b* prtt* 
pallaj by aacFvAr niiunrrlB of l.t k**r In [11ai7>ftrr,piDHidAn bavli.g b«*n taad* fov dlacoti- 
actUug, and alia tv tlii^plDi and nuttli>pla( tbe tam*. atplotMiK. 
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X.I8T OF MBW VAT£HTS. 
RiiMNTKD iR iif»L*.tD rvM ArniL 19. tv Uat 34, 1S19. 

Cliarlta Alriandrr llrsqienr. uf Rite Nroy* IK. NIebalt*. 9i. Wtnin, Frtnn, ctwrnlai, 
rarlmpmv'm.iiii in pFtnllDf autdyrinf Bbruut aad other naterialt—Sratnl ApiifSI. 

WlUiaai K«iiir. of ^hefbld, Vork. tugifm, firr Impmwmenit In vn nu<kttar<i-K rail- 
way and alher aalea, andwhrala anj macblaery (■) b* nniiluyad la autb manulttlur*— 
April «. 

kwtt Vemtt.ol Ba>ae« Ayr**, (br a miUai al pieimliai rrovi dnIriMiluB by wototi 
IntMU, ilfeiT. and tr*, cMlaln r*f elaljl* tod iBl>kal tulHUMca.— A^l -J*. 



ThoBM Banwiirt TboirvpHis, *I tllatkbaa(k>kllL chU «i(lBa*r, lee trfUla Utfi 
mania Iti ipparaliM Tut f-eyvMlncllH'rtie of tfRailiia fioM drabia. •* wrra. crat|n 
and alber pl&na, vA in trparatHi aad mmeiilatrflor relulallaf Ikr la«dt of aatfii 
rlren^ latervoln, and canali.— April M. 

tl*<nf* tlmptoa, uf Vtw1ii|4uo balls. ch«tii>i, awl TTmnat VmlMt. of Ktiealhaa, 
manuMciunr, loi impnivraKntt In Dtnuftctiiitiif ce irraUuf oulyeuta af InitU rvblwt, 
Md of athar fuaa or Kbalapui.— i^Wl W. 

J«ha Banfcam, ef ChabntftoA Bran. ■moIMtirer, Mr Inpravtamto la MparaUi« 
At ibr* how eoeaa-aul Leuk*..— April W. 

Charlet I M. of Hordnler Wiirla,lllpmli>«lttin, BiaiMnial. for l»|«a*«iMMa tK aMo^ 
lariarinit plctnrt-frauiei, lukaiindi, aud vitiar artlttr* !■ din or imtiHti otoota pr*. 
dacloc oroanieoul lurtacet.— April iK. 

Wllllini Faulrimbtl'lit. of lant-lana. BrfBiondtry, Siirrrr, br ImprtncBitBli <a Ifet 
BiaaBlartui* of bMe-plfKM, drfrVij-bandtk and nJeM far almaaphaelit raMwafa.— IHS 
'JfL 

Harlbolomaw Seoloiptbl. of Bov-*tr«*t. Covent-^nlan, mi^ar In Ilia lata PnWabarf. 
for bnitroTrrnentt In Ibc ipparatm fjjr, anrl prorata uf, prinllni.— April tfiv 

Itob'riOiUnil.and Jobn tfdasd. of Plyiaeuih, cbemlita, for ImptOT f ea» ta *• 
lunniihtturt of iqigar.— April 3t. 

Milium Hriiry Iturke, of Ttottrnhaoi. tnanuforliirrr. fur Inptnfmpoli la Ifea aaaa' 
ficiare of ^i^n^jf ai><1 inE*r|ir»i.l Ithnci, uid In Ih* |ireparaUBB af saaulnbaM aal 
KutLa pcfEtu, tUber aivur or in etimtjIiiHiiot] irlib atbtr »at«eia^. Iba tuna babv afpit 
libit to attlclai kif vrtrtug iinniil liiiiili. ilinii. aiil iillm tlnillir iiaifiil tiMjiid 
April W. 

Job* HontFy, o' Rydr. Itle of U'laht. nrarVral ebanlil. fa* eerttlB ba_ 
prtrtutiDd lacrutullirn InUTiiD tad otbri MIeiit alufiir purL(yla(.niUrli)g,aod 
wire renderlor witter fit fir drinkable pnrpotfi. — .t^irll 20. 

Aluliona* <KUDlrr, ol rn'li. Piaat*. bul non of ScutlJ-tlreal. Flnibarir. nmhtal. 
ntlaln iMpHWMr n lt In («traelln| and prvpirlng roIinirlii| millte flvai ot*klL {A M 
taaBMaUaa.)— April M. 

Jnmta MTIIioii. of OU Bond'ilr**t, taflor. lur liB|/raT«n*Qla Is InitatB.-~M(T L 

Jiunc* Qndfrry tVllann. aF UillmanVtow, Cbelata. enflnetr, fart(i>li< tvurotia 
Id Uit latnutaitui* ol (laaa, and la matblncry and apparalit* Miiwcieil liirrraitb — 
May 1. 

Altiiiidn Uanklltiltch, of Uanrbeilar. nierrltaDt, for an )nptDt«d wea aaaliltt tl 
oiattai, wlilrb I* ■ppUaabl* at a (uballlule foroll, far Ibt lubrlcWiea ■< BBcUrwy.aBl 
r*f otlitr parpotea. (AcvainiiinlcBUou.l— Uay 1, 

Jotin Palton, of Ballln^intb. Cbnirr. calico prtuter, (tif t ctrbita lapraatHtai, at 
cmaln IntprarHBenli. lu piliiilof calliDtt mil iilbtr tunucei, — Utv I. 

tantan WtUar, of Bradford. Vorli. mtniifacUter. far certtUi la)tu«T«<B*nl* U 0* 
cblnrry arapjDintua fitr wrovtn(.— Al ly ;. 

TliDinat WanlwtKlli BuRer, of Sunat.|i>n1*ni, HjcltLpark, taqulrc^ llll liaiimi— aW 
In lb* intDatMtBrc of earltimwuT.— UaT3. 

Ualttirir Kenneilr. of HunFhealer, eottan-ipUioer, for certalB liapiniiiwi It tt 
aeibtd of packing eoft ol «(itt»Di and otbri ilbroii* mtteildtiafidla tbcapftwf f ■ 
necled tbertalili,— Uny -1, 

nQniii Whtlry, of t!horl*y, I,aiinitl«r. roal prD[>r1tbir. awL IHrbatrf Aihtob I If km 
lee. al lbi> taint i>lt<v. col I.inip Inner, f,>r cttUIn lmpior«aNnl« la iBaeMoatya* apfao. 
tua for Dianuiiatiii'l'is Liritki aad iiln.— Uiy i. 

nmilam Kd^xrd Kewtua. uf l.'llvnt.'rry.lBii*. civil VDglntcr, te ImprawBtfOlt 
JicqiiardmtchluE. (A <uu>ii«iiilettluii,>— llii)i i, 

Crarit RdmoDdboiiliihorpt. and Jobu \Vhlti)wad.«r httia, nanaftetartok Iv'l 
prwaiiitatt In iitfiBrliiit, mrnt'lnir. anil baiblln; Abruni mtllara.— Mty tt. 

Samaal Wllket, uf n nliirtfi<l<].hrtlh, lutti Wnlterbampton. bn»t.niaiiilFr. liar 
profvattnta lo lb* Hianulklur* ol kr^cba, baadlea. and tpindtit lur Iba tBtaa.hr da^i 
aud »llw pMiputut luil lii>p'«*(uieau lu lutlii.— Mty i. 

Ilaliril i<iitiltlT<-, of Iillt, near Rrtdfort), Yaik, pntlon ■[■Inaer. fnr laaproTaatoM b 
CnacblDFTj lor iiilanlDB iMliot. allk. »d othf t dbrvui tubttancta.— Hay i- 

(rrorft Hrnry I>iKlK*>of the ITnllad Statva of Ann<«, now ratbltai at MaaibaWr, 
mariul-aniinT. Uu e-ertalci liriijri>remautt In ifittltlnaTf for tplnolog aBd AaaMibf hIUb 

Krnt an*! oib«i dl>rom ruatcilal*! a»4 la mMetiloery cr aii^aralua for wtodlb^ reelBf. 
Iliijf, trill »(K>ciliiig atii-li tulitUnc-et wbrn ipun.^Uay lu, 

CharlQiteSmlili. Hilrvf Jttxi ijinicb, «f Htdfofd. f i tnnnnirmiiilt In laiialattibtl 
of wraTlnj tpparvl, — Uay E4. 

tamMl Allportiof JUnnlniihtin, tim-maker. loran-rtaln Inprorpl maibari at atUtf 
or maaufactnrtnr a ceitilo part nr [uttt at loonit uard In irfaMiig,— Hay 14. 

Wllilaia PhRllpt PBrk*r,or l.lroa ilival. Loiiitun.aenlltmto, fm impiiiiamtali !■ <a 
canallvcUiMI of pTtno forlat. [A cooiinuuldatlcrti-T — May IS. 

JuhaThun,(,r Aniwiek. uM^ llaniheilrr. (tilto ^rin<er. fur linptovtfventa ladataa- 
I nit. Kmidoc. or lilLUbluN tlUi. iruolleu. cuuoo, nndoLbfr wmri) labtln ami lara^aal 
IB a^lnf faticlct anil Tirni whaapilUEed,— (tiy l.t. 

Henry Haiteiiirr. of BtiCec-liuuie. QM ill. Ftiicrat-riMd. enirlncp, ami JrAa Shut 
Cmnirtle Heywosil, of ItllnKton, ItlndUits. for Iniironratata lo eipfAaliu aad li*a)> 
Ing all*, and lu IliCDtDUfaulumaf rtmltBei, pl|OrBU, a»d palilu.— May It, 

Motet Poi>l^ <if Idadon, iwiittwnao, for linpvoaemeatt Id tpptnlaa for tleatrt^ 
fnim I he bnman or animal bod) , J A coaininiualCatl9n.>-'UaT lb, 

tduli Alfred l>* t^kuuvlllard. of Uu< &I. l.*Mr«, yiaiin, parifiaaD, for 
mntlt In Ilr*.amt, (artild(*t. bulle'a. ItyaiKii, and ardaaocr. (A tmnai 
U..y li. 

Pierre Araianil Lrmmta dt Faiilalneniareta. at Saatk.Stiael, nottury, Ibr 
pronnienla Id wvarlii; (A tuinmiwl(*Uiiu.)— Hiy li. 

rratwia Edward Tolecrare. of llr^bc<iai, ^eitileintD, fgr Improrvakenit Ui Itn nitatit ii 
mn-.munlntlnc Iviurvn the ptoatnien auil iuard of a radmy irtlo. at tMUBHBIta 
riard t(id«etri>a dnnu, |M<ta of atilLh lu.ptaiemeni* an tlM a)i|dl4ab>t to 
algimlteitrallvayi,— Mty n. 

$.ilaniaii Iiraal Dt, Cntla.of ^i, llrlan'), rllr of London, eltll enctnevT. far 

inniU In ivtielt lor balding 101111*01 Oubla. uullaoitt&lusryflur ' " irlia imb Tm 

■•la-Uty TI. 

Itett lletn.iif 81. Jetin-ttreat, SmilbEeld, and Atllty Ptiloa Prlic. of Uar^l*. Ki«L 
«hr(niai,(vr taipnrtDieuia to tOe mauafaeturr tDii ctttilD| of •ugac or aanbanna aak 
Ian.— Mar 'M. 

Anilrew Croat*, a^^lowmler Plar*. Ner.rowl. Hld'lleari. ctqulrt. fl>T Mi. 
tn tinaluf bidet au/aldna. and alio la<yelr>f hbtloaanri tub.ltiic**.— Uty W. 

I'bonu tioodftlloir, a[ Tuntt*!. SuSord, •artbeaiciie nianDfatliirae, _ ,_ 

tfiwirrlJo*, of ItbrlUMX Iftaffurt^ |>oller. r.>* ltir|ir«t«uieaU In Iba ia*tbo4 ae^wt^^t*^ 
prepartni plaitlr oiatttlali fut mnnaWciuiInc iKupote*.— Hay M. 

AodPTV UnHbidf M. /teat*'*, Xrmiu'citirr. cnimetr, tor iiii|iniiiwan la 
lur, or incilKita id. mtnufaiturlug inji* or eurdtt*, awl imimitM mttm ml itlM^ 
utlOff tl» tatiL*.— Ifay V-4. 

Fr^iltTlch Bltanar, of llyndliBFtl. leu AcisloflOB, ttaraaf-. 1^>fefy-r*d dy**, 

Srvted urMtiaet tod touantu* to bt Ma*d la tk* TufkflMvl M aa cotlMi tat 
ibt'ita-Hay M. 
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SUporj to Bow, ira two bridgo, *H1 
diiB mctcd for rdlway pBrpoan, ^ 



Iron (Men, uUrad tnomratlT bita^ 
Iran. Tht elnr ipis of one U IKk 1 
tbe litUr bridflc. ohldi curia the wmt 



bollt wllti tn>n bolUr-pteUa 1U1«Ab« 
tsMtbir, lU bnwlUi belof 3 ft. lU In .. 
InAa, BBd I* cvmMcted >t tlw buv I 
umUI tbraU of til* areb, wrf *■ forrwit 
IncbM, boltod togittati with bolUZA 
Joint, I Inch In diunetcr. BMirctn U 
diuonil bradof hu been lotnduncX.i 
loaili tquUv onr the whol* ucta. 
Axed at on* tod, wid ftcc to inan at 
tipaoiloa and cotitmctlon of the n%4 
Iiart. Sin. and thCTlHor the arch %m' 
ftmncd, the niadiny twlnt beneath I 
t>e.har. Th> atmctnra la einedlsa) 
Mtong to caiTT llie welghti which K*a 
Ibe ami and bowmhig, or tic, aic cod 
UO (oni On addition to lU own>ra1|tll 
equal dtotancaa orer Iti length, wICM 
antlnlT !(■ original podtion npoo tiaa 
•IderablT an* might that can be bnl 
Bar he OBcd Hllh aafitr for tbe v**mM 
coftatrnGlloo. and tb* Mtlon of the en 
been aacertalned by contlnoed nperia 
It he examined fftiBi time to time, ao" 
tnlBcd, mon partleularlr aa the irelgtk 
madway and corering, only amounttf 
notian by any moYlDa povrr.^Capf 
bridge 1* glTen in the Journal of Oct4 
ln*entor.Hr. Harriaon, In the JonraJ 

Loitdon mtd North IVeiltm A 

Bit opened, comprtie* a ballding 3C 
r. P. C. Hardwlckr, No aipenae ttf 
ornaTiental. The coit li *ald to be al 
(br carnlaf on the boilneaa of thia gn 
leogthby 4Sf>et In width, ror the poa 
of tlia proptictori. Screral of the ■ 
oBcei are remored to the new bnlldl 
to a report Juit preaevted to the dlret 
II appaan that by nenlDt an annol 
tntcTvit, the permanent way of the 
may be renewed u occaelon may reqt 

Englith Loeomotivet in Fran^ 
Ita eitenilan to Calali, now niD their 
prlndple, aail tnrcUaca may now g« 
13 houra i from Paila to Bnuuele Id 
andOriaaoaaod the northern Unea wa 
earned great jealoaay on the pan of I 
public ha* bMn more liberal thas thd 
giDM are becoming more general OD I 
(rf the French porta, but enter Fnn« 
nation by mean* of the northern Una 
legaida Britlah machinery. Iron, and 
operation aoon after the iDitallallM 
erldenlli dcelrooB to carry oat the fn 
•WD trade and commerce, and epenlf 

Boi/al Jrtenai, Woolwieh. — Q 

made In thl* Important nanl and m 
depaitiuDta. In the fhrmer a aup* 
and ID entire new Kt of gearing tol 

ffil«ra tor the manofiCCuriDg of gun 
.beat eqnlUbrinm Talm} the eall 
the eteam ralre can be ett to work tf 
a great Baring In the coniumpTlon, 
hoTic-power per hour. In iha « 
■qnara bare been corered orer witb - 
•nd one of Naanyth'B hammara haa 
thic* tncbci, for uie pnrpoic of refot 
■rallahle tbt oacfnl purpoaea. A nri 
far pumping water to the hoUera, aa 
which will be affected by theaa addltl 
which can now be executed by macU 
)br cTtry kind of bcary work formerl' 
In a poMllon to meet any demand In 
Tie Iron StMm.Friggt« "i 

nirbalm and Son. for her Uajeaty' 
on Tneiday. Ma* 2Z, la of the lollon 
He leet, breadtb of beam S7 ft. 8 I 
She la conitructed to carry— two gnr 
SH-poiuirlera, It6cwt.| four guni, it 
pouoden, H ewt. The kr*l and itei 
wide, and of proportional thlclrneai: 
placed IS Inchai apart, In the way t 
and alt to IS iBChea. The floora an 
ahcaibing- plate* ean Irom U.lStha 
The engine* of the Uegaer* hare be- 
pcUed by a anew npward* of 13 teel 
aecUug, and aUo (or ahlpplng and u. 
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Sx Month* aUoved/er 

Chari** Alexander Sraqnelle, of R 
Ibr Inpiorementa la priatlDf and dy 

William Sllner, of SbeSald, Toi 
way and nihar axlea, and wheel* an 
April M. 

LewH Vcrael, of Bneno* Attm, b 
laatcU. decay, and lire, certain vege 
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RAILWAYS' PERMANENT "AY. 

iWilft 3W fnyMiwn^, I'Mm X- anj XI.) 

_'•• tt« CmutrUflioH of /Vruwi'x-n/ H'tig. Uy RoseKT B. 
kT. E*q. (B7 ord« «f tbe London imd North- VVeatern 
f Coinp«n}-.) 

To THK ComuriEE op M'jlv aki> ^Vonxa. 
tuontK — In Mcorditnf^o nith your dirtvlimia, thitt I should 
■e uid report to job iijkiii ttio iiermonftit wity n« laid down 
JaIib Mftcneill, spon th» ]>nMin uid i>ruRh«da and lireat 
muid We«t«rn nf Irolnnd RnilwAy*, I w«nt to l>ut>ltii on 
& Dltimo, and renuined th^re niitU the 2Sth, and in the 
J travcUed Mvpral limn ovor {lorljoiid of the IIdm, «■ nell 
then terminating in that cit}*, and I «nr«fiilly 0iainiit»<t all 
aaia of constructloti. 

ofan Macntell very kandsonwljr gsr« me all the inAtrnution 
red. end wu et eome pnim to pxtilain the prinriplee trhieh 
ivemed hlra In adnjitlng the pi!4?uliiir (;i>n«triii;tian which he 
lodnced. 

kring Ixtforfl row the follnvin^ remnrku, I have thought it 
w to eitend my olMeri'atinnJi to the mnBtniPtioa of pertns- 
■jr generally, vith the tIpw of determining the beet mode ni 
Ig ont th(! rviurwala upon the Southern Uivirion of }Wur rnil- 
Ueh Itare beeonw necMnry at a pprioil nf time e:iHier than 
mtidpaled, consequent upon tlie compiimtiTelv new cimim. 
I of the ([rnt iDcream not only in the weigtit, but in the 
\t tbesnginot. 

«ld here rera&rk, Uiat wb^i rompetition was derolojunff the 
I high velodtin upon r)iilway« i^nerally, Mr. Robert Sbi- 
n gave It In evidence ** hi» opinion, that the limit would be 
iM in luiy particuUr (.'"u^e., nr in the evajifirstin^ juincr of 
rinro, hut in the ecx>naratc endurance of th« periiinniMit wny 
' the additiitnni wfi^ht which most, as a matter ofneceisity, 
iBOy erer)' inrreaiie of njteml. Time i«. in my (■pinion, ra- 
lemeiBtrating the truth of tills obaervalion. Every n«w 
f en^e whidi aiipearR, <iiritiiMet its predecsaeor in power 

Speed; and it in evident from the l«i|[e nt» of mibm of 
ibout to run npoa your line, that at any rate the Imitderv do 
iiudcr that thry have as yet re<irlii-d tlie limit of their acule. 

rapid deterioration of the permanent way, howevt-p, alM>ut 

there e-an he no doiibt. raiMB tlie question whether the 
already attained have not npproachcd thu eronomic limit to 
Mr. Robert Stephenaon refen. If thi* be Che caiw, milway 
iriee tnutit look tu a eouMerably infrenswl outlay in the 
sf renewahi of jiermanent vny. It muy lie l^naiieinlly du- 

f«T a time, but uouiier or l.it«r it niuat be met aa a re^- 
eeurrin^ rhnrce. 

n no douht thiit the wenr and tcnr of the rarryin^ stoek Is 
creaaed in a hi|fh ratio with the «peed, and I du not lute why 
ibUe are U> reap the Mhole adv-HiitHge, leanng' the railwuy 
ny the burden of the additlonnl rmt. Mean* tihuuld be 

by the rnllway body peneriUy ti> raise th« eiprewi fare<, 
ua in wirac nii^uure to share the benefjt niib tbe public, 
irningto thi'c-unntrui^iiiM of the mad, it 18 erid(>nt that in 
ewnU, inrrrosed weight of raili, and Increaaed dtmetuionH 

materixln fcvne rally, nia*t be ndopled to meet the Increaaed 
Muired. It iiuf Kre»t impi>rUini;e in re-conetnictioil, that 
luld OHC^rtsin the weak and dcfeelive jioiiits : with ihi* view 
i carefully inxpcvted many portio^ of the line, and have 
1 myself of Uio knuwlrtlite of the experienced ovrrlookcrs 
ave been in your eerviee iiince the cojninencement of the 

id, as a general result, llint otonc blorks are not adniited to 
ipeedt, — they ure ri;;id, the rhuin uintiol he tetained firmly 
Mem, and frum thii cause they are subject to rapid wear: 

tbcyare tu this dixtrirt veryri(]><-n*ive in first co«t, I xhuuld 
mead their heiufi: renewed with »lee|>erd. 
erever the stratiini under the fonuntion line (the bottom of 
Ihuit) i« »ouiid and bard, .ind thurc ix \ vufficieU'Uy of ballaat, 
ear and tear of the mud in confined, fi>r ocveral yeartk, to 
' renewalu of kers,— unlU, in fact, tho ruils begin to epUt 
iminate, under the netivn of the irnin*. Thli* periwl will 
rith the tnitfic: in urditiary vases 1 estimate it at from 15 to 
re. There are (till mnnv jQttr* wonr in the raila laid down 

iM»rth«ra end of this A\\in*m of the line. Under thi* head 
Id sIam the permanent way of the rnilways whiclt ure bid 
th« older geolofpcnl furmalion*, e^iicciHlly thooe I saw in 
d, where (he nuWrAtum iit nlntA^iit univenally of the very 
tMriirtion fur railway works, tVhen, however, works are 
nctea in the clayx uf Uio tertiary and come bf the aecondary 

-TsL. XH.— JuLT, ISId, 



foroutlon*— an of vhidi arc tiishly suieeptihle to the action of 
water — th« cxptoaa of naintaiuinij; perntanrnt nuy ic titucli eii- 
huneed. 

The lapse of time in developing: the anion of water upon tlte 
days, ihowM it>e)f in a gradual Mifteiiing of the suhitratum, wi 
tliat it DU lonjier preiientft an unifonu aurface under the hallasl, 
hut protrudes itiieif upwards, — and gradually mixing with the bal- 
hist, su far deteiiorates its quality, as to n-tidfr it mft and non- 
r«-«<>tin^. In this utate^ the ballast slidea iutu the rnilway ditches, 
r^irrviug the road wilh it, so ns to require constant care in cor- 
rectly mjiintaining the gauge. In all such cases the blocks niuit 
W mnovfd. and replaced with alcepert. AiMther e^tl is, that III 
balUut DO deteriorated no repairs can be cxe<:uted except in finu 
dry weather ; it presents nu refciKtanco to the hejiter% and e»n»e- 
queotly the defective heiringn cjitinot be miiitMl hy any ordinary 
proeeid of TCimir— to open out such ruad in hud weather onh* 
increateH the evil. The renieOy for thi4 defect is tu lift the roaii, 
wherever practicAMc. and add a few inclics of gxioil frcnh laOlast. 

Permanent way laid uiion n »ili>iratuin n» above descrShed, is 
subjetrt to much more rapid wear than in the case previously sten- 
tioncd ; the soft yielding iinturc of the bottom pvTTnits nu mudi 
movement amon^it the partis that they aooii luotie tbetr fit, the 
rails become injured at the Juinta, the chairs are worn, and tbe 
keys require constant renewal. 

On the Southern Divltiou i>f this line «e have many miles of 
such road — in fact, with the eiceplioii of the ckalk dLetriet, there 
b very little sound material south of Rugby. 

With tbe view uf brining hcfoTe you the whole subject, I have 
prepared a set of drawings of permoiwnt way ne laid down on 
various linus of railway, selecting those which I coondcr beet of 
their kinds ; they are as follows ; — 

lit. The mode adopted hy Mr. Robert Steplienion. (Drawing* 
No. 1 and 2.) 

Sod, That of Mr. Br.uiel. (Drnwirijr No. .1.) 

3rd, That uf Mr. llemaiUL,»a the Midland Crcnt Western of 
Irelund. (Drawing Xo, *,) 

4'th, That of Bar John MauiieU, on vaiioua Irish lioeA of ruil- 
woy. (Drawing No. 4,) 

Jfr. Itoherl SttpAentmU 3Irtitad. — f Drawiag* K». 1 aiutS.J 

These drowiogv r«pre*ent the permaocot way on the J^mdon 
and Nortb.We«tcrn Uailway. No. 1 being with n rwil 7.5 Ih. in 
weight pee yard, and No, !i'wttli a mil of Kjlh, Mr yard. "' 
latter sbows the improvement* recently introducea in tbe f 
the mil, increased weight of obair, &c. 

Tbe cort of & Y*T<U of sinelc line of No. 1 is U. \i». Si. 

The cost of 6 yanh oi xin^le tine uf No. S is 6^. d<. OIA 

The number of juirli in the «.imv length of No, 1 is 47 

The number of parts In the same length of No. Jt Is 49 

— (Pop further detail »ee Afpgndit.') 

The hearlaga are transverae sleepers, placed 3 feet apart on tbe 
average. 

Thrs mode of conitruction i* that geiwrally adopted on the nar- 
row gauge lines of ratlwuy. The crose sleepers ]MMfcss many ad- 
Titntages ; they secure the accurncv of tlic gouge and uf the cunt 
of the rati ; tlicy afford great fucilitica for surface drainage, nnd 
any n-p.iirs or reutfwuis are readily executed; they alao nt once 
show, by Iho working of the ballast, when nnd where the road i* 
out of order, nBfirdiitg certain indications to the workmen n-here 
tlieir attenltoQ is required. 

Tht weak point is at tlio joints of the rails ; most engineers en- 
deavour to remedy this defect by drawing the nloejwrs neur^r 
Iftpether nt the ioint«, and hy selerling the inrgect xlccpera for 
thiK bearing. '1 o a certain extent, this is found to answer the 
purposes, but it is apt to dirturh tbe uulforntity of the bearing 
fturtace on the baltast, a point which I ari ini^lined to think it of 
some importance, an sJFecting the steadiness of the motion of tbe 
trains. 

Mr. /, K. tiruiuft Mrlhod. — CDmmSng A'o. 3.J 
Thin (Irnw'ing it taken from the permaiiont vay of the Cliellen- 
hum and Great Western Uniun Rntlway, at Gloucester, and which 
I wa«i informed embraced all the last tmprovementc introduced by 
.Mr, Brunei. 
Thu weight of the rail is 72 lb. per yard. 
The eotft of i yards of single Itiie of railway i« Hi. lb. S|dl 
The number of parts in the mrae length Of road is 91. 
— (see Jpj/entlix.) 

The bearings are longitudinal timWra, with a trnnsomo at erery 
IS feet apart, to retain the gnuge. Thin pieces of wood are laid 
across the timber bearing, and upon these the bridge rail is laid : 
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lliOiio nnckinn (plw^ lli« croM ^jniln of the trood) are to prevent 
the ritU b«ddin^ itiflf into tlic l<vnyil<iilin&l Nwrinir- 

Grrat cure a]>|>««n la ht nM-Mury in Uying Aovm and fittlni; 
th* timben topecher, before th« pUt^-lwen ean Uy the rails. 
There ire a grMit numlivr of jmrtG, trhien prMuppoHM inciwweil 
eooiplexity: aiiy ri^pmn or rt'ntyvrAlH maict necMniUy be dittcult 
tn «nct, >s s (general disttirbanre of the parts must rMult rTom 
the ren««al <if onj' onv : the coiitimiily of thfl benring milx off the 
ctoaa drainage uf the curfacu of the biil]a«t, and induce* un expeD- 
«ive fij-Ktem of iTib-dniinAf;;e, which is aliraya lisb)« tn d«rangL>- 
ment. In )iftinif the road, it niunt ha a vt^rv iiic» (i|n!ratimi ta 
maluloin the ciint of tho rail ut (he |>rii)ieT angle. 

The ndvanta^i of a ]ont;iCiidinal beariof are the unifonnity of 
th« bcMing surface on tlie> ballnat, and tW nnntinuity which it 
giVM at the fointa of thnrniU; in thin latter re«]ieRt, it ih much 
superior to the delat^bed bearing. 

itemani'* Jtfidhmi Grrat ffWrrm of Iniand.'—fDnming No. <.J 

Thiii road is on liin)^tii<ltnal bearirifni, differing frvni Mr. Brunei's 
in lliiil tiiu trimwiRii'K ar(> nlnn'd under th>i< iDngitudlnul btariiig. 

The »»ei({bl nf ihe mil u 75 Ih. per ynrd. 

The co«t of 6 jrnrds of niii^le line of railwny is CL S». 14. 

The iiuinti4-r of part* in the Kaniff length vf aiiigle liJie \* 44. 
^(«ee Aypeudix.) 

'J'hiv road mnv be rotisidered r« a conibinaiiAn of the trnnKveroe 
and longitudLnnl «yiiteiiiit, and althougb in vonu^ rctpccti defei^tivt, 
yet there \i naeh to be learned from it. Mr. Ilemani) infornxi me 
thnt in the porlinns of tiin toihI laid ii[niii (wit, iir whi're Hi*" liot- 
toin ia Mift, h« put< in more tranaverne *leepen. vith f^eX ndv^n- 
U^ga 10 the itAbility of Uie road ; and that in rcpairiiip euch por- 
tioRB, the men lift and pack the cro«e fcluvpora, without refervnco 
to the lonj^tuilinnl tiunrin^. 

Sir JtJm MacnkWt Method. — ( Drawiiy A'o. S.) 

Sir John MncnicU haa introduced on the rnilwayn constnirted 
under hia directions in Ireland, a desmption of pemiMiient vay 
which from tlio attention hvotixred upon itu dittnllt mi'rilii ptartiru- 
lar nottirc. It <^an(i*tlt of a bridge rail weighinff BO lb. per yard, 
laid upon traniverve ateepprs, placed at an~ average interval of 
9 ft, 6 tn. apart. 

The cinrt of .1 yard* iif *inffle lino of railway is 6/. 4*. 4jrf. 

The number itf parts in the same length of aingle line U 36. 
— (itec AppfTidis.) 

This road powseiKcs srcat i>implinty of conttrnction : there nre 
ao chain or keys ; tb« Wd of the mil on the sleepuni is cut out by 
■ machine, wjilch at the anjue Lime bor«a tikc hi>ies for the faitlen- 
inga- In laying the road, the mil is simply ilru)ipccl into it» bed 
nn the sleeper, and uo furlhei guuginn is rpquir«d. The mulerialx 
■re so prepared befure they are brought upon the ground, that any 
ordinary labourer can lay the road with accuracy : thiit operation 
Ib performed with an economy and dispatch whicli 1 never before 
iritucsscd. 

Sir Julin >Iucniell appean to coitnidtr that accuracy in the cant 
of the rail, to suit the vone of the wh^i-ia, in the main dedderatum 
in pcrmatnont w-ny, and the whole of hi* peculiar mode of construc- 
tion h»« mainly thi» object in view. For this purpoae, the adiing 
of the aleeuera cluium much of his attention ; it iu effected by 
rnachinery in such a way a* to ensure thiit the inclination shnll in 
every «wc be eanctly the tame. Next, he adopted the bridge rail, 
with itu broad I>oUm" lliuieh. in <\rA<^T that he may at once attach 
the rail to the sleeper without ihe intervention of chairc and keys, 
and by tbi* means avoid tbu *tling of two additional pHrtH,— nccu- 
racy in each of which ia necosunry to insure the eorrectne** nf cant 
in the rail. The rail is ftW rorefully exumined befure being' laid, 
utd made perfectly straight, and all twixt removed. 

i^ir John hua thuit reduoed thia road to one of thu ntmoKt aimpll- 
eity, conaiating of but two part*— tho rail and the sleeper. He 
tslies every precaution that each individual of these pari* nliiUI be 
exactly alike, and when brought together that tliey «hnll fit each 
other, and ihua produce »n uniform nurfuce of the mils. 

On a careful e>tnniinnli'*n whicJi 1 made of this fond, 1 found 
th&t attention \a theno detail* hiis produced the effect which might 
be antidpated— the topof the rail is wearing with unusual uni- 
formity, and there is iio anpearnnop of the flanchaa of the wheels 
baeing' eome in eonlacl witb the edge of the rail. 

On the euhji'cl of the cant of the rail, 1 ara of oniuion that 
much of the aide motion observable in railway tralna is atlribut- 
iible to irreirularity in t>ii» respect. Brawlng No, 7 has been pre- 
pared to illuBtrate thin (]npitiun. In ficii. ii anil S. the rails are 
■linwn irregularly canted, and in oppuxite direrliona Tho circum- 
ference of the wheel where it louclics the rail in fig. S la nearlv 
/t)it ei MO incb len than to the same wheel when touching tlic rail 



a« shown in 6r. 5: the effect of this rari&tioa in tbe aiu of ' 

wh(«l ID tn indnee Ihe earriago to de«eribe a Mrie* of curves in i 
attempt to eijunllte the diameter of tbe whecU ; tbe aide t 
thus induced is often auddenly arrested by the Ranch of the wheel 
coming in contaet with the Mige of tbe rail, and the vibmlions are 
thrown In an oppooite direction, — thua great Irre^larity of mntMiB 
i* produced, and often continued, and ev«n augmented, long after 
the vehicle may have |iaHaod the original disturbing cauae. In no 
other way cuii I iicenunt fur the Hide roution so nften nMiccaUe in 
i)ur trains, — not at any particular part of the road, but Irregulariy, 
BometimeH at one place<, sumetiines at another, and ofl«n un p«r> 
tiona which, un after^DsfKictiun, aj>p(uu to be in exosUeot order. 

PrvpotM MelAorl. — fDrauiof flt'o. H.J 

Having now tuittced the good and the defective points in tbe 
rarluuit descriptions of permanent u ay under oonwid emtio n, I btg 
to lay before you ]>raw'itig Nu. ci. which desrribes a coastruciioo ef 
road which 1 have every reason to think will met-t the peculiar 
circumstances of our case. These ciroumslanrea are the tiumbei; 
weight, and fpccd of the trainx; tbe «ofi nature of tbe aubitratum 
of the roatl; and the inferiur quality of tho ballart. 

This permanent tray cousiats of h longitudinal timlier (which I 
adopt simply for the purpose of breaking tbe joint of the rail), 
accurately laid upon emits aleeperii. The rail, 100 lb, per yard, of 
the bridge furiii, baa itn buttoLii Hunch of the mine width ai the 
longitudinal tioiber, which it cntiioly cope*; it is aecured donuto 
the cruH sleepera by fuiig bulla, at iutcrvala of 3 fcrt apart. 

The lougiludiniil timber is dresBcd to a gange, m at rxactly ta 
lit the groove formed in the cru«« alccpcr; thia groove Is cut to tbe 

tiroper cant. Tbe tuii^iludinat timber having parallel »idca («bn 
aid on the oross >!eeper), wdl aiitu crrreepond with the cant, and 
tbe rail being laid upon it will prc<-eut un iipitet surface of a uai- 
form iiidinution throughout it* uholv length, 

I'he cost of i yiirds of ftingle line of this road will be 7/. Sw. iU. 

The number of porti in the uim*,' length, 3A, — (See Jyfendu.) 

In conclusion, sliould the Uuard adopt tills suggeBtlon, I ilsnU 

rrcomiiicnd that an exncrimento] Iriiglh nf permanent wny abanld 

Ire laid down, witli im little delny as punnible, in Mich pari tfUta 

line lit may place it under the mofit unfavourable circunutoareL 

I am, gcDtleinen, 

Your obedient wrrant, 

EtutM-tquart, JugtaC^ 181.8. Roman B. DocaflavJ 



APFBNlll.X^rta>iAKKiiT War. 

Cempcratite Etlimalti, thowing (kt number «/ p*rc<v r«f«efrvJ esd 
txpcnre ht itinrlmcl my \'j_f'Tt li-'i/IA if SiitjU t-iKt 6y KtA nf tit /(J- 
Unping ntrMor/i, r-xclaitpr q/' lMblru.r in laying ifeint tht ttttad. 

London end .VoHh. It'eUern RaiUay. {Old M4thad).—Dr«vrtmf A's. 1. 

NuBbtr. i;>f»crlpl1»ii. Wrifhi, IU»i. AwiMt. 
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CAN'DIDUS'S NOTE-BOOK, 
FAat'ICULUS XCV. 

■■ I niDM )m«llli*»tf 
WlUtal. aa lusv a cTiiTtrr it Ilia ailaria, 
Tsblaa •« Hllnn 1 plMaa." 

I rKiim^ tiiy rotnnifnln ini Um "S»vpd I.aiii)w' by quoting 
«scell<>»l |)iw«ait<> Id"! alliKleil lo. "Of ProportlooiL' njrs 
lukin, "mi inucli Ett been uiltten thst I b^lk've the only (aoU 
id) sre of priU'liciil ikm> hurl* 1ii>rii iivitwIivIiiimL iiml kvpl out of 
^t bf *«in accumulati»ni> nf parliciiUr in^Uncew and ekliinuUtit. 
Dfiorlions are sa intinitv (and that in all kinds cif ihin^ as ve- 
rall}' in colour*, liiifx, iilinitfi, litfhLs nixl furinii) ii> |)»uibl)> airs 
I mutdc: and il i« juxt uh riitiotiul att (itipn)pt to t«-adi » yimiiK 
cbitect bow to propurtion truly and veil by Ciilciilitting fnr him 
propartiunt ot Ane W(>rk«, aa it wuulil lie to tivit'li liini to cttm- 
t melitdieii by ealculntin^ tbe nnhtlipmatiuil n-lation* of tbw 
ten in be«thavcn'<i Adtdnidr, »r Mo&art'n Rtraiiicm. The man 
\o kiM an vyi' aiid iiiti-llKitt will invent Ueiiittifiii |iro(i4irtii>nii>, and 
niiot hcln it; but be cim no moro tell u« bow to do it than 
fu-diwortli could tell un bow to writr i> Mtnnrt. or than i^oitt 
old have lotd us how to plan a romance. Hut iberc lue vat or 



two KernernI l.iwx whirb nui be told: they are of no use. indMKli 
«xc»]it aa iiicventirea of KTou mUtakc; but they are no far wonh 
tvUini: ana renierabering; nnd tbv murv kq bccauM-, in tbe dtacun- 
■ion of the subtle Uwa of |)n>|mrliuu (whidi will never be either 
numbered or known), arcbitecta are pvrpetnally forgctlinr a>ul 
1nuiuti«*>>nit tlie very simplest of its nMcarities." — After t^i«, it 
la to be hoped tbnt nTilctf itill deal leM In t)uackery and myati- 
Urati'in nn tbf snlijrct "f Pro]>ortioa tban tbey have bithort« done; 
and in »ucb m^iiiiier, loo, at to contradict theinMlvM, by r«pre- 
AentinfE it as an <.'xceeding;ly subtle and sbalraw matter, vet at tk« 
Ksmo timt^ m> rsireedinxly aimplo as to admit of bcinfr reduced to 
tbe jilaiiiesl aritiimettr«l rule*, whicb, a* tbry pretend, icrvo 
equally welt alike fnr tbe movt opuiiiite ca«e». According f> »ueh 
truly minchievous dottrine, an arcliitcet hi»s nu ocuuiion whatever 
for an eye for Froportion, since rule* and computation orill acrvo 
his purpose ju«t rm <i-all, or even belter, inasinatrb m macbiue-lik« 
accuracy i* »etured, — cold, spiritle**, and lifvlew. The doctrine 
of wume. VitruviuR included, would «o Xt> convert our art into a 
sort <^ bnrrel'OrKnn, upon which all c;in grind iniiaic alike. Of 
course they do nut «ay aa much in plain wordu, nether are they 
tbemielvea, perbapa, aware of the tendency of their own doctrine* 
And opiniooa — rtc, that nothing on^ht to be done or attempted 
Doa* except what has aom« time or other be«n done before; a» If 
amoiig all possible forma and eombinationa thm were mmo yet 
untried thikt would be found befluliful: 8u<.-h doctrine ia, no doubt, 
excellently well-tuited to, and accordingly tindt favour with, tbe 
JjuafmUet, who havo nn arltttic instinct or nuthetie feeliiu to 
^ide them, iLnd who, therefure, are not only fflad to be spared thit 
troublo of thought and inTention, nothing more than rendy-made 
ideas bein^ re(|iaired of them, but rejoice aLco that olherti should 
he proliiblted from exeretainf( them by the dread of being net down 
at once fur licentioux innovators. Vvur HDiall critiea, too. wfau 
gabble only by book and by rotv, entertain a mortal di«liite tu 
au((bl purtiikiiig of frenhneM of mind and invention, becauM it 
putK them quite out; yet, although they do not know what tu 
make of it, tlii^y do know that they may very safely aneer at it 
na bet«rodox and cnprirjini*. It is not, indeed, from every oiir 
that we can eipect aiiv realty new idea* worth bating, yet there 
surely muat be some whu Hre cjipablo of detecting Intent source 
of tbe beautiful, and of manifesting power of invention mborrii- 
iiated to Ibm correct tante which, it oiny be preaunied, htwlieen nou- 
rished in them by prerluuH iiliirly,— and by itttdii. n very great defil 
moreii Itibt* underMtoud limn tbe elementary dincipline and training 
of the office, or th^n becoming familiar with the variouaatyleaof the 
aiLi hitherto prHi-tixe'l. xtich study being mi^rtdy of a pamve sort. 
and rvijuirinit the ciertion of no other fijciilty thnn the tnemur)'; 
wbereu!!, the study which m most nL-cdcd i.* that diligent scrutiny 
nnd thoughtful cxitminalion of rtylcx and ihrir monumeiits, by 
which, while IcurniiiK what baa been done, wcleuinaliio to perceiic; 
what more may be done. In campariaon with tlila last kind of 
study, the gcltinv by hrnrl— an it in called — «f the histon' of 
styles, in wiirk otily for uirln luid old women — old ladies of lb« 
nuuiculine icendcr, and aU ogee, included. Valtat ^uvalam; It Ia 
^rt-ic«ablc enough in its way, but will no more miikc an arrhitoct 
than poring over Vaaari and Lanxi will make a man a painter. \* 
mattera are managed at prewnt, however, we Hreni to be well con- 
tent to get architecture without having »rch I Ivct*,— content "itb 
what nniimiit.t to no more tlitui new ediiioits of the architectut.- of 
former times without original authorthip. In architect 'irv wcjiave 
Contiivcd to get to I'iuif^ wbiob is surely a very Src feather in tbe 
cap of this nincteontb century. 

II. Rukkiti Uru by far too much stress upon the talue of sinte- 
rial na Hlmilutely Meential to excellonco of de^gn. .MobI uii. 
r|ueMtiouHbly, genuine and Eherefore duruble malcriiiU cnhiinr.' (be 
BatiHfactioEi we experience In contemplating loi edifice tliat in 
beautiful as h production of architecture, nnd we reaw^i^ibly 
enough expert to find Kuch iiuitvrisla to be eniployed for piildic 
atructurea that ought to be enduring monumicnti! uf urt. Hut Mr. 
Ituskin pusbn what is in itarlf a proper feeling into downright 
exiravagunce and nbiiurdity wben he denoiiiicps the making <imi uf 
arcibciid and imitAliie mnlerials as "direct falsity of unserlion re- 
N^wiHiiiit the nature of the maleriii] or the (jiunlity of l»buur," 
which liiUity he ataert* to be niilhing leu than a tmtml df-Hni^iirari/.' 
—Insomuch tliat he holda it tu be "as truly deserving of rcpntln- 
ci«n as any other moral ileiiniiurncy;" — which [Iocs not say mucb for 
Mr. John Ituskin's riolionm of morality. Hr iaconaliilent, however, 
in fltlriliuiing a high degree of positive merit to mere co.vt ol lalxiur 
and workmiirMhip for Ita own Nike, lonThig merit of design and the 
arlintic value of the work itltogeiher imt of the quiailion. Yet, 
vory C'Crtain It ia, that, »u far fniia giving pleasure, sumptuous ui.-i- 
Ivriul and expensive workmanship excite a painful feeling — one of 
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Uvtx, 



rejfrct if not artuti 4lap»t when employed fnr, or niher wwrte- 

Tiilly thrixTi] xvny mmn. kn infmi • •- * 

liiMititiiir i(u Ntnin^lir H» h« dov* 



fully thrixTi] nvnj mmn. an infmor or trvn <li'cide<llir 1«^ dewjC"* 
liiMititiiir i(u Ntnin^lir H» h« dov« ii|><>ii «ireilence of mnMriu UHl 
woikinnotliip hj a riiit-^ua-non In arcliiteirtiirr. nrid n« if tliejT wsra 



of thcmKlvnall-vuffic-icnt — for, iiUboUicli pi>rlnii« he miiy inteud 
thnl it liiiiiiitd Ih> ititVrrr^l, ht uiyi> iKitliitig a* to the ni-rou'itjr for 
correfpaiii1iit|T exrHlenoe of tle&i|;ii, notwithitanOinf; that Chrrv 
in Ti-ry RiMt flccitoioii for imiislinii niniiilv u|Miri th«t as the foon- 
ilittiiin til" rtil itthirr CKirlltnif, — Mr. Kuaftiii aei'ma nftcr all to 0«- 
tertftin but rntlier luw, nut la my viil^r notiont of arc)iitectur« 
and ilM pwwcrs n» a fine art. A building that ran he admired— iw 
fnr an it can )>«■ admiral .-it all — onljr fur the hcsuty bikI muu^y- 
Tortli of its matmaU. — nnd there tan many »uch~iM im far frum 
licins Ml lu>tuiiir to, oa to be « rupnMcli to thv arvhitevt. It i* for 
the falter Id cuitfer a ralae iinou ereti the homeliest mnt«rialii, and 
to stump a cbnrm upon cuMly otica lliat fIkJI cnhnncv lh4>ir nri- 
ginalnurket value hundredfold, or even mortf; nwlfortlipmatorial 
Slid turn umbuhI «x««uliwa Ut give a vulK»r £ *. H. value, aa has 
frequeatijr been tbe caao ere uow. to ['eck^ciiffian ta«te and l*ecl<- 
uiiSan dtvifcn. And »o fnr, Mr. Rutkin •how* himwlf to be taa 
Ti)u«h of a nmterialul in urt. Mid to be strangely dovoid of D^MheticI 
xriniihilily. 

III. Eien whn^ th^re i>ei|iial beauty nf both matcrUl nnd tie- 
*1gTi, it 19 for the taUer ahine that the architrct himi>rir fan cUltn 
aiiv merit, fur iii to the otUi-r. nnil tlir nnrkiiiniHhii) of it, Uii^y 
belong not to tiiin, hitt In tlie fir>t iiiilnnre to his employer*, and 
ia tlic next to tiio ketwa) oiicrntivcr. An far kg bu own talent in 
Mncerned, it tnaket no dirm-nce whether hia Ideas he reajiied Id 
frenuine or Sclitious materials. Tliut there u»uaU]r is a ^rent deal 
uf vulgar, liarharoua, and paltry tjuitc ^inwn whi-rv audi muteiialii 
are made vav of. i» not 1o be denlcil ; yet tLi>t U more tb« fnnU vf 
the decij^ and the de.iiKner. nrvf paltry und elovenly csccutioii, 
than of the dcce^'tir'n il^eli"; whith, if it be fwh au to impose 
upon and c«ii»«iututly pi-rftttly Kitiafy lUe eye, produce* Just the 
Mimo ("tfc-i't »« »mild rer<t>lt fruni einpioyin|i thu actual m«teriHle 
nhich arc KimiilntcJ. Thnt refined tikttc and el«frnn<e maybe diat- 
plnrod with nisterial« Mhicli are in themaelve^ of little or no 
munpy-vorib, iii proved bv (Ircek lietile vaaeB and many nntii|ue 
lerTBtotta ornament*. Cerlnin alto it in that m objecta of art, 
well executed planter caHta from approval orijirinnl* trc preferable 
to ofdi nnr}' mar b I )> htnlue^ It t« owin^ to tft>'1(>)<><sneB> and tnim- 
perinees of deHl^ and to ulovpnly coarJUMji'** of oiceution, far 
maro than to the ordln.iry ijuaiity of tJie roaterinls employed, that 
we linv-e u> much architechirnl trumpery. Kecanuit omhellishment 
Willi lictltiout materiid* M«t« comparMivelT liltli", It i* ftetierally 
offvn»ively overdone, nnd thereby alone praclaimii itself tu be epu- 
rioti*^ trherntfi, were it .ippli«d uith proper rewrve and diaeretion, 
decoration of (he nitme kind — vt onirau nrorided it were Mtiafae- 
torily executed — mi^hi pa^d unquestioned. 

IV. So ((rent i« Mr. Itutkin'it onthueinstio ndmimtionof co«t end 
Uliour for their ovii sake, that he wuuld have the vume detfTce of 
iinifth beirtowcd u|Min Iboiie parta of a building which nre out of 
•iclit, or nearly nu, na on thn*e irliicli can he cluaely Itiapertcd. 
"Tho prinfiple of konmtg' bt tell* U8, "niunt frovern our Ireat- 
ment: ire muet not work any kind of ornament whti^h in, perhana, 
to cover the whole building (or at I«^ast to oeeiir on all parts €if itj 
delipAtely where it i% near tlie eve, and rudely nbero it is removed 
from it. That it trirkery and dishonesty. My gooA Johnny 
Kufbin, wliat au atlmirably bune«t world we ahould live In had we 
no more di^hnnvtity and moral deliniiuency than such deception 
■mouDtJi to, to i!iicN>iinter or romplain of. Now, it ia a generally 
neeived maxim amouf; nrti»ttt lliat they ahould proportioa tlie de- 
gnw of liniuli they bedtow on tlieir work tu the divtnnce at which 
■t li inloudt'd to Im viewed. So Ion;; as there he the appenrnnito uf 
finieh, it matters nut how it i« proiturutd; nay, rude toucheii of the 
pencil or clii«el ma^ tell effectn ely where the tuune cjrcful mani- 
pulation as 1« roiiiuirvd for siniilar decoration that can be eluiiel/ 
e.xaintned would nut tell .it all. Kven .Mr. Kuakin ia aomewhat at 
vnriance with himwlf when he afterwoi-dE uiys in another place: 
*'lt ia evident that fur architectural appliance*, mavruline hundli»K' 
likely as it muat be to retain its eSectiveneaa when liiffa fliiltl) 
wonla be injured by time, ninsi always be tlie most expedient; and 
an it la imiMcwitile, even were it desirable, that tlie lii^cut finish 
ahinild be given to the r]uanttty of work whldi covera a large 
huildin)|r, it »ill be understood huv prctioua the inlelligcocc must 
lieoinie whidi render* incoinptetion itcelf a mMUi nf additlunnl 
cxjircMian: and how great niustt be tlie difference, when tJietouchea 
arc rude and few, between thote of a corcleaa Knd tboK of a 
regardful luind.' To the patmge jn*t Quoted I fully nsMiit, — 
nut, pethaps, very diainlcre«tedly, because it in fact niakea atroDgly 
fur niyutrn argumeat agalnet wliat Mr. Riukiu had previously 



urged. There i», indeed, no gr»al«r test of genuine artlstle AOl 
thaji the producini* by lueana of what conbtdered in themselve* 
would appear to ordinary eyes mer<; rude and roadom tourhes, juit 
the desired L-ffcct — the labour of the mind sparing all super^uoBs 
and unneces»«»y Ixbonr of the hand. 

V. The fulluwinif in an excellent piece of advice, and one of the 
be*t and most pertinent remarks in Mr. Ruakin'a book : "AniaDg 
the liriit hnbitH that n young archilert should leara U that of 
lliinking in «JWi'/air, not looking at a deaign la its miserable Un* 
skeleton." The oece<Hily for so doing reqnirea to be impresed 
upon the student, because nccotding to the now almost utuvenal 
nnctire, on the continent eopeciiilly, of showing architecture] sub- 
jectH In mere outline engravntg, tho esprmion derived from light 
and shade in all their various mud ilicat ions and offecta, ia entirely 
withdrawn from the student's consideration; whereas it la what— 
if he is ever to become an artist in his profeedon — deserves Ids 
most thouchtful attention. "Liny skclctona," ns Mr. Ruakin vefy 
liappiJy CMb tliem, give ut« rather nbtdractiuns of build inga—dts- 
enito^ed unsubstantial fptttra of them— than scluaj repreaenta* 
tions of them as they show thvnuelves to the eye. Xo wonder 
therefore th^t, excellent as they may be in tlicmsclrea, works n>> 
graved in that manner bnve do intcr^tt for any vjif«pt profeastenl 
men and a few studious nmnteur*. It must be Admitted that out* 
line etigravings are eniioently wrviceable in one respect, becnH 
they show form in all it* minutest lineaments more dearly Han 
tthadowed oot-iJ enn do; and they thereby leiad to correct uess of rye 
and hand in drawing. Their insufficiency conairta in their svt 
sliowinf; buildings as they rently do appear, or desiffnn as Ihey *ill 
appear, when evenited. Many a bnilniiig which when so ihowo ku 
a very disagreeably l>ald and vacunl look, may, when seen iuitspr»- 

1>er s'ubstantia.litvl and in nil the vigimr of broad ligLt and iliade, 
)e a striking ohjert; and so, on the other hand, oaa which Io«ki 
exceedingly well when Judged of by its pattern in outline, mr,. \i^, 
or turn out to be, compnmlivcly unwitiafnctory, tiime, atiii - 
lesa. The greater part of the details, nerhnp*, which show t.. ^.i. 
aa ornamental Datlern upon paper, will be found hardly to the* 
thenuelveaat all or very imperffwtly in the actual etru'diire. 
is owing to the practice of ardiitecta giving their attention 
exclusively to linear nopearance alone, instead of at thi; xame t 
"thinking in shadow' also, that wo get so much of m^rt 
palfem. We fretiueiitly we a great m»n]r "very wtf*" j; 
"nio(.'"'bit tliere, another •'nice' bit there, and *<i on; — ^jnst 
very things perhaps, for iin architectnral scrap-Look, where tX\t^ 
would be in tlieir pmjierpAt/v. U'ecan dispense with frwn^ 
nirfthj of thnt surt In our buildings, which ought to £•" 
considered artiatic compositions, and not be mere >crap-b<r<rh> iu 
atone. — I have here been interrupted hy a visitor, who, im my 
pointing out to Mri what KusVia says as to the ne<c«esity for 
thinking In sliadow, observed: ''Aye, and of thinking and feetir^ 
like artists, which verj- few of our architeciH Mieni ever to da 
when ihcy «il dou n tu their draw lug-board. Were soTiie of ihm 
to lltiiih a great deal marc, nitd talk nut quite so ntiicl) mandliiL 
frothy stun an they now do, it would he better for tlicmiiclvea lao 
for their art oImi.' My friend went on in a similar strain for aOB* 
time, I listening to him tho « hilc far mure pnticutly, najr oaoniflt* 
ceotly, ibun most other persons would haw done. 




n 



MR. hERGL'SSON AND THE BRITISH UL'SEi;». 

Although lillV more than a brwAnrf, the new production (ran 
Mr. Fcrgiisson"* pen," which has jnst appeared, i* likely to obtain 
far mtii-e general notice, niid that too ininicdiatel}, ibnii his lufV 
work lately reviewed in several succesBive iiumbent of Ikia 
Joarvtl, for the latter appears to be iiuite a noU-me-tanatre to the 
rest of the fmternity of reviewer*— even tboKQ who praiMB to taki 
especial notice of everything bearing upon and eunnecied wltk 
Art. His present "ObserTatiuns," on tlie contrary, are ao exceed- 
ingly (tlrring that they can hardly fail to excite public atteniion. 
and p«rhapse:iritci7oni'ecommotlonalsu in several quarters. M'hile 
many will be startled at the magnitude of some of his schemes. 
others will marrel not a little at tlie fcnrleasneM with which he 
has probed and di«ucted the mnynitm apat of n living architect, 
and proved it to be ulterlv iinn|{ht. Such operating upon the 
"living subject" is, we hardly ne«.'<l remark, quite contrary to the 
usual etiificite of nrchltectural criticism, which, perhaps fur frar 
of getting into scrapes, coutiooaly abstains from paaaing fomwl 

• ObMTVUlM* •■ a» BdlMi HuHUBi. NMioiMl fitlWiT. ■>■<! N*iu>nii Hamri < 
v^tli S«tf(fWk>b4 Air thfir lcT*pro4«m*Dl- Bj i*ni*« Fv^y^v*a•^, U.Uvl.ll-JI^ m^l 
"AS UlwonrsI Imslrr Ism tbt rrot motfiiles «S Itmaij In Atl."~Laodaa; J. i 
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IvAfrntnt npon the daiaf^ of "cODlviniMraHw;" vet, for our part. 
mm do Hot cem whnvfore living aivhitei-l< should zwt b« <luniii-<! 
witb JiiRt ill little etranioay iw livia^ nuthon; — that U, vf <M>ur>e, 
■upptifiiBg thpv deserve it. 

For IliA i>rceent wc will confine i>ur#elv<.'< to tli« British .MuHnin 
aloBC, umI to u-liat ^Ir. FirrfniMKHi <ay> "f that niiiristi<.iii<i])r oltillv, 
Vti »grc(i\a\tiiiv linen tisfactorr natiniuil riiirir^. W« M'rtaiulr do 
D4t ^uAiTrl Kith liim for lii4 opinion uf tl>« )>uil<lii>K il*«lf, whirh 
he minotrl)' examines, nnd |>rorM A-et-y KalU/tirttiriijiY J to be m 
nBMti«t«clary mi it wtfll could be. If we tjuarrol with bira At ^1, 
It is for hU iMMAudiMl Kttompt to cxonrrntc tlin architM't himcolf 
fton the dismee JiuUf due to him. '■• I would not, on any ac- 
evoBt,'' tmj% Hr. Femiawm, "bv uniicrBtmid to tnj ana word 
4|ralitst Sir Robert Smirkp, jxirtoniilly." Ni.-ilh<>T do we, nnrhava 
ve ever done m; for of the mnn himielf ne kmiw no more than 
we dii about lh» man iti ^\^e miKin. Ah a rihii hv m*y b« ^m'lleiit, 
ftad even eiemplaty fur aufrhl we nan nay to th^ euiilrarv, but an 
■o Bichitect «e hold him to be a moHt D-ret<.'lied one, ana pronlo 
bwidM; in abiin, no better than a ferhuiiff 0:1 a Inrirer ecala. 
AAcr callinK "tb« Muwum aabadajid lu extravaicaiit a Imtlding an 
r«ulil «-pU be denized." .Mr. KeTFUHnn immediately add*, "liul 
Itff the l>lam« be thrown on the rixht KhoulderK;*' anil then pro- 
ce«da to lay the whole of it on iiiiM« of the unlurky Tmi'tmnt. 
NoK*. CO fur fnmi thinkiiUF, a« .Mr. FertruMiin a|ii»e.irH. or ia willinn 
to >p|»ear Ui alu, that the Tni«t«-i.x dii-tnlrd lo >mirki', wrv t^hould 
nther fancy tltut it was Sinirke who ilictaKril — that ia, leciiiii- 
BMndcd to thcoi the style and cliRrncter Ihvir ne<T building Hhould 
be ill. There aoM aaniiredly in nothinuin niiy «rhiK)>reviou« worku 
to show that ho would have ctuMea any other tityle ur mode uf de- 
rign had he been left to his own free itnd nnbinsiird chuic«. and 
praotril a M>m]>lel« atrlt Uanrhr, .At any rate, nvetx if the Tru»- 
tres did dirtatr the §tyte, llicy did not «(jind over liim while he wu 
makioi; the de^gn, aud in<i<t ujran hi* iiitnxlurine all the blun- 
deri, fault's &nd alniirdjtir-s tibirh we now find in it. To iiip|w>M 
that woold b« vuppoein^ thnt the architect viu n mere iiieehanical 
a^ot or machine, that Morltod joxt iMtbry imiiellrd iiiiii directed 
ita movements. J^itber the iletixn "f the .Muscuin it, i?ir K. 
Saitrkc'n, or it ie nets— iff ui the very niitural i^uppotkition ia, il 
reiiUy be hii own, he of count i* an>wcriiblv for it, tind for aJl it* 
defect's defi<:ieiieie«, and »hort'<rvrniii)r>; and if, on the contmry, hv 
Km been no tnoro than n mere clerk of the work*, actinn: under 
other perwiti* in nt ruction* and ilirection*. in like manucr m in cam 
of aiKeesi^ he uo'jIiI b»ve iea)>ed the full credit due to Iheir judif- 
meut and good idea*, lie muat now abide by the diwrr^it attacliM 
t« failure. U'e hardly know whether Mr. Ferf^mun i> to be un> 
derstttod aii tMakin^ with wirca-tic ir<->iiy or not, when he iiayii 
that, had not smirko fnllen in witli the iden* of the Truntee', C'liii- 
trary. as i§ of cour^ implied, to hid own bettor jtidgment, they 
'^wonld cirrtninly have wiiJietl him a ^ood nuimiiit^, buve Kent for 
tome more eotnoliant pervon, and he mi^bt have retired to oblo- 
qujr and" — lih! ureadful — "lo stiLrvationr Nulhiii|E, it seem^ but 
bis coinplijinrv vilh the whim4 nf the Trti»tMri>, saved poor Sir 
Robert nuiirke from pauueriuni and the u'atkhou<.e,^ — thoiifrh we 
think ho iniitit have featliered his iie«t pretty well ]oiip before. 
Fmin Hnr*tit\om bis cnninliMrico may |K>KKibIy have rweued Sir 
Robert, but most certainly not frotu vblmjuji, unletu there ho more 
uf jpraiae than oldoqity in its being said — and Mr, Fer^MLoii bim- 
M>lf iays it — Ibal il ik, after cuatitig iihont KOveii hiiitdreil Ihnu- 
aaud pounds, as had b<i bad c^n he. ^V'hether Sir Robert wilt iion 
be glad to ■hulU'c himxeir fr>>tn the pltilew pvltinj; of criticium 
Uttder such excu«e, we know uut; but Mr. Frr^nowm certainly looks 

rn him a* haviiif: been •mero instrument, implement, or tool in 
hatul* of the JVutleesi, and accordingly oli»erve». "Though I 
hare much to my itic»'tti*t itie bitildiiitf, I entirely exonerate the 
arcliiteiH''!^4u tliat Sir Robert is after all a very fortunate ma.n, for 
if he Itm Eot his head brukeii, he has also go it wcU pliii»tcred up 
afain by the same hand that cracked it, and now Htiiridn "entirely 
esonernted'— Ju&t aa safe and sound as erer. Sir Rolieit uiny 
rtich that feather of "entire exonetation" in his cap, without any 
one envying him. 

Luckily for Ihem, the Trustees hsveexcediiigly brnnd shniildera, 
a it"oii many pkir of tlieni. tio that they can perhaps very well 
ihe wliiile of the very- weiKlity burthen which Mr. Fer(;uiiHun 
_. . 'jpon them. Fur one thini.', tbey certainly are highly censur- 
ublr, — for they being only tnittceit lor the nation, mid the work 
a uatrnnal one, tu be palil fur out of the milion'* money, thev 
uiu;ht lo hove endeavotired to secure the most eflicient Hrchitectii- 
rai bJent to he found in the counlry. iiiete»d of blindly cutjfidiiiK 
in an individual on the mere alren;,-lb of hi.-> evneral nrpiite. Ilad 
Sir n. t'mirke previously erected a .Museum which Imd okl^innl 
^tBcral favour as a successful work uf its kind, it would have been 




ijuile a different ense. But be had not done so; eonfiequently, x 
ctructnre fur such very pHrlicalsr nurpwe would be ^uite ut much 
a fimt attompt on bis part as on that uf the mout obscure indivi* 
dual ill the profettion. Nay, it is very potaible that tome anxingst 
the obseurv and unknown might Itave, in the course of their tfn- 
dies, given nltantion to the particulnr «ubject. Al alleveiiti, it was 
the duty of the Trustees— both the big-»ig« and the bald hea<ls 
which eompokethat many- headed body — to nllupon the best talent 
proctirablr, jind nfford it the opportunity uf coming forward and 
manifextin^ itself. If there was objection to a |(«nera] public com- 
[tetit ion, BM merely opening the door to self-Kuflicieiit raedioixity and 
a troublesome mawt of devi^nK, the majority of which must at once 
have been set aside, at any rate a limited number of known talenC 
might have been invitind tu submit their ideas; fnim which the 
better pointu might liave been aelected, and afterwards cumbined 
together, two or even more architecta bdng nssacintcd in the 
work— 4uppoiung no individunl design was so satisfactory tu not to 
be callable of improvement by vngraftiiii; upon It sometliirig bor^ 
roweu from others. This, as it appears to us. Is the safest aad 
most rational course tube pursued; and the fiiirest lobe adopted 
in public — Ht IcaKt.all gitrernmcnt works, liiiieiid of wbEcli, they 
are if not actually made jobs, made to appear to be such. 

By throwing all the otliuin of llie failure of tlie Brlllah Museum 
iinoR the Trustees, Mr. Ferguason has, perhaps quite unintcntion- 
ully, lerelled a blow that Uls rery hard in n itttferent quarter; 
for he Ki-Tiiples not to call the new building at Buckingham Pnloce 
''so hideously uplv that both the soverciini und the people munt be 
eIiuI to get rid at them." The latter perhaps mav, because they 
had uo hand in, nor sere even so muck as consultea about it; but, 
as there is no evidence, or even so much as a doubt, to the con- 
trary, the naturnl preaumption is tbat tlie deslgii was found satis- 
fnclury and approved of in what the newspapers term "arer^rhigh 
■lunrtor,' Therefore, the excuse put forth for Sir Ilnliert ^mirke ia 
n|unUy valid fur Mr. Rdwnrd Wore. *'At a servnnl of the public," 
tlie former "did what he was Uild tu do;' and as the official architccb 
or surveyor of the Palace, the Utter acted, no doubt, similarly, and 
did as he was directed to do, although both the une and the other 
niijcht have shown skill and taale in coniiilyiiit: with the general 
directions given them. To hint that her Miycaty wuuld now be 
glttd to Kvt rid uf Lliu costly improvement — vi, to spesk luoic cor- 
rectlv, the costly addition to the I'ulacc, and to tay that the Palace 
ibselt so improved "will not long be tolerated, but a new one ile- 
BMUided," la auythiog but lUttenng to some other pcrsonn besidex 
Mr, Utvre, whom no ao-cuao nut, beeittiM be, no doubt, has done bia 
'ery be»t. Let us hope, then, tliat il bus »ai ed the ]>oor man from 
the horrors of "starvation," 

After this digrcwiun, we return to the Museum, speaking; of 
whose facade, Mr. F'erguason say.i: "If it ia not heautila], it la 
InexDisalile ; if it is beautiful, a strong esse is mude out in ita 
ftvour. It certainly dors not possesa wiint is the strongest objec- 
tion In the rincierloourl, whicli is that it ia not seen; for no c no 
can either approa^ or luiaathe Muaeum without its catching the 
eye; It ia therefore in the rights place, which the other is u<>t; and if 
ornnnienl wua li> he added to the Muaeum, it «na here tbat it was to 
be pWcd. Is it then beautiful } Thia [that^ is n matter of tasto 
which each munt anoo'cr fur himself." As regard* tlie last remark 
and tlie d<M-lriue implicated iu it, we do nut at all bold with Mr. 
Fer^uiisvn. — because when a mnn coiucs before the public an » 
critic, it is fur him to iustruet by pl&iuly discrimtualing between 
good and bad tnete. All art is matter of taste; mi that if one 
man's taste be jii>t us valid and of equal authority aa another'*, 
many of the duta and verdicts of careful nnd cnnscientiouK eri- 
tiei«m ntiglit ho reverted. Of the thouBands, or tens of thousands, 
nnd even hundred* of thousands, who in the course of a year visit 
the British Museum, how many are there who can fully apprcdale, 
and who nincerely relish theKtgin Marbles^ Shall we nay a aeore} 
— ten would he nearer the mark. If it is to be left to every one 
to answer for himself whether a work of art, or whnt make* pr^ 
tension to be eoniiidered such, be really nicritoriouii, tliere i», as il 
■eems to us, nn end to all criticisiii— all Whthetic reasouiiig; and 
one man's judgment, or fancy without any judgment al all, bv<Mmen 
quite na valid uu ancitlier's. 

Notwilhstandtnf!, however, the lenity with which he leaves every 
one tu judge for him>^elf how far the facade is benutifTil, Mr. Ker. 
pusiinri givn it iiiiiriediiitel}' »fterward« as his own opiniuu tbiit the 
deiii^'n IS "both c«li1 and uiurtistlc," — adding, "there is a dismal 
funereal hnik atmut thi* specimen, which to my mind is ■ingularly 
repuUivit;" and further says: "^iince it him been erected 1 have not 
heard one voice raised in its praise, nnd ecrtsinlv not otic lAOnl of 
laudation ha* been printed thnt 1 nm aware of'; but, on ihe con* 
trary, blame has been buth luud and deep." That, inilced, as we 
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are iTiriirmRi in a foot-Dote. «bi written before Mr. Ruikln's 
^'Seven LnmpH" hiid oppFsiml. to tbrnw a i.-he«rin|; glciim »f li|^it 
on dmirhA .\Iusi?tim; and a very kcjuKj- ufic-irn it in. fur it leavM 
iiK nltofTPthL-r in the darl: fts to whiit flreihe beHUliea and tnrrit* 
tbat obtain lor it Mr, Riiikin'o "wiwrrc «ilitiinilion.' 

Mr. Fvr|tiiMA» n)j]>i<nni to nttribul* the Aefreta of tlie ileaiifn — 
lt> ooldim* and nnnrtii-lic rJiAnu-tpr — rntliifr tu the irtvlfi tluin, im 
wt do, to thp srrhite«t'a v»ry pronaiu trentuii^nt of it. Yet, surely 
llie Ktj-le \tM-\f U not d«lidcnt in benuly : nnil, in fuel, what of 
he.iuly tlierc i« iii tlii> diMtgn nt mil, !■ (U>rivi-(| «'iitiri'lr rroin Ihi* 
Ionic columns alone, for in every other rMocit the buit'ilinf,' i« no 
iVigiillr bare m to bxve tinrdly the look of being tininlit^cl. Eren 
tiie cnluiniia thMnaelrtnt, too, are si> iliHpixetl n* to prudiire miirv of 
wrJirisomr snmenei« and montrtuny tlian of arL'hilectural rirliiiewi. 
'fliMe i» »o Httle «)tfsenieiit Wtween the coionnHrlpii whI the bnild- 
iii^ betiind them, thiit the funner niitrhl b«- taken fur an after- 
thouElit, Hnd he siippntied to have been added merely to eke out 
iiiid Jrt-™ tip the other, I'nlrd* the »pirit of the stvle evidently 
Binied ut by the culotiniuteii r»iild )inv« beitn rHithriiliy kt'jit op in 
•ill the rest, it would linve been better to iiave let it be aeen thnt 
the- anti<|iir frrrck eliiirnrter wbi nut profciwed to be adhered to. 
Snkirke, uii the ruiitmry, litui »n mnniticed it thtit hin tiime nnil Krii- 
pulous nccurnry with rpi^nrd to aiilli|uc eiilumtiiatlon ocraaaons 
Kuch n diKpurity of part?, thnt inlvgrilj- of pn*ri»b/e b quite for- 
feited. 

We have satd that the rolonnadcn mipht pas» for being nn nfter- 
thou^hl, and ihey actujtllr <1d aiipear to hnv<- been dcsirjciieil willi- 
uut uny rrgiird to nhnt is brhind them, becauM— aa may be seen 
by the pimi (riven bv Mr. Fcrpiwfin, who. hnwcvpr, does tiol point 
out tliAt very siiit^iiUr blunder — many of llii' viiidona are not in 
the aaini; nxiD aa the correspond I iir interc<dunine> ; and In twu 
placcK, u window mmn immcdintely behind — that is, in the mme 
axis, as a column. TliiK (.todh infritigenient of one of tho ninjple*t 
rulen of arch i tectum] eraniniar will {irobabK' be iittribiiled tu i-are- 
loHHtess vu the part of the cntsrarcr. cupeciBlly nm the plan is on n 
ftmall Kale; Mhcreas it occiire in l!ie buihUnK il^elf, where il hiu 
[jlwiiyn pained our cyw. In a view either way tlrtii^ht down aloii^ 
the colonnade, from the entrance, the iixtn ik .inilly ninrred, and 
made to havo ijiiitp n iup-Jiide^ loolc, by the uimlow Been at the end 
of tt betnjf out of 1h« axia, and, moreover, si|iicc-icxl up ugaiodt a 
Isomer, 

Mr, Fer^usion hn!> pointed out ho*, by pbcinf the etnirenso 
(which in lifihted from above) on the south »ide, iititcii'l of no.it 
Tiie inner court, which Urt situation would Imvi? been better f.jr 
the first Ballerv, — windown mi«;bt have been dispensed with in that 
pMrt of tJio ciilrtnri.ide*; and by a very little contrivance in the 
jhiun, they mixht have bopn got rid of in the correspond in^; portion 
on the other side of the ontranoe. A* to the wimfowa within the 
rftnrn eolonnndeH, where the irrenjnlaritv above-noticed take* 
place, they iteein to h« <iiiito uncAlled for, itw! ruome there (mostly 
privute ones) lH<infr llj^litod from the ojiponitc aide aim, and aamV 
of them even from a third side. 

As far aicbiirrtcter i» concerned, there is nothing whiitevcr in the 
building to express j)]aiiity to tbo eye at once iu spedfic iiuriidse ; 
whieb j>*rticiilur definite exprewoii tni^ht *iirvly be imparted li> a 
rauteuio far more eunily than to n pvblio edifice of any other chias. 
That it it- the Museum in perfcelly well known, — and m> waa the 
f^irmcr old buildiniii vet Mircly tlic merely bcina known aa ancb ia 
not atiflii-ienl, nor to be re^eivi-J iu lieu of iut ellitrible architectu- 
ral ehanicter, nnd marked indic-nliiin of it^ peeuliiir purpoae. If 
lliere be any editii-e which more than another admit* of. or rather 
dematiiU nn-hitectnral luxvirj-, it i" » public museum oi work* of 
art, for it ou^ibt to bo a fiiiiahr-d wnrk of art ilaelf j aad thereby 
lend to improve puhlii^ tMvte. If we arc i-onicnt with a mere wai-e- 
tiuiiue or r(.>p«tttory fur booli<i nnd sculpture, wetl and vood. T'ha 
waving ninn^'y in huildinf;, in uriler to apply it ti> enlar^ring the 
fiiDectlonit, in intelligible imd rational eeonom'y; wh^rruB, r.n sipinn- 
d<>r il avay by hundreds of thoiitands, to produce what i^i after all 
a jiiwhr, wnnld'bo-fine, hutobed-np structure, wherein the iito*Ki% 
Iiunjjliniri ^^B raii«t pnllry meunnec^, and the mnuX ofleiixive eve- 
sores duplay thcmae|ve«,^is provoking and mortifi-ing beyond 
vipre»i(>n. The only comfort we now leel, iA (hat tlie morliJi-ra- 
Itun Mhich we unrxelveK fivl ixs after what Xir. l'er){iiBi»n han Mtid, 
likely to become very general, and to be nuMt felt Juiit wberu it 
oii^ht to bo. 

Ahtiuuch he hxn *Jiuu'n no contrivanj'e whatever in any other 
rc«ae<l, Kir Rubyrt Smirke ba» eo«trivi«d to miike hi^* luiiir cuton- 
iiJide" look no butter than mere frifpfry — n nort of architerlural 
"rnver-Hlut" to a very tigiy and miKm-biokinf; brii-k building; and. 
nuiivover, put on *a Kloreiily. tbat it duM not even to niucli a« 
ruueeol what il u intended'io matk aiid hide. Kven were ihe 
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central maaa nf the general farndc many degrees better than It 
I actually ia, and in it*elf ■aliafartury, atill all the rest — the part* 
I mixed up. fur we cannot Bay (wmbined, with it — are such eiceedy 
ingly ordinary, everyday, and nome of them eren vulgar rtnff. that 
grandiiiae compoiiition — and oomiidrring Mhat hatt been expended, 
we ouKbt at all erentu to have had ibat for our money — la quite 
out of the question. 

Good, aiibatantial. but quite plain briek hooaea would mircly have 
been gtHid enough for the officers of the f^ablicliinent; and had 
range of ciirJi bouMii been erected in eontiniiation of tbnn un 
we«t lijde of MoDt.xgue-titreet, besides great wiving aa to crat, 
deeidcd advantiiges wunld have been obtained. — for, in the ii 
plwrd, thnaa honiHHi would have xrnMtned out Ihe ugly briuk ta. 
to the which the "grand" Ionic fa;ade ii merely tacked on; and, 
in the next ninre. ihfre would then hive been an opportunity of 

(>ro*idinir additional arrommuihitiun for the incriMnng coUectiiMn^ 
ly erecting, for the enlargement of the Muaeum itaelf, two cx^ 
tremc winga bmuirht nearly up to the main atnirture, >o a> to 
fiirm together with it one cuniiatenl and weli-ba binned, yet mricri. 
compiisitiun. Such extension In front Is, however, now rendered 
impossible; yet. that enliirgemi'itt in Mime way or other would be 
ri-miired within a few yenm, hiul bcrnme tolerably evident even 
before the two raagea of ojliciiU dwdlingM, which are ntude to aii- 
riato na wings, had been commenced. I'erbapa the very bent evurse 
tliMt can now be imrwiier! wuuld be to adupt what Mr. KrrguanD 
reoommendi^ which in to cunverl the gallery of antiouitlea, anl 
other rooms occupied by the several collections of sculpture aad 
natural hiittorv, into a rcpooitory for the Public KecvnU, — aothat 
they and the Library would form a va&t national collection of lit<^ 
raturc and historical document* trensured in one and the (uuiie 
building. Thin would require no alteration of the (trurture it*olf, 
and (he merely fitting-op the rooiiia fur their new purjxme would 
he attended «'ith comparatively ^ninll cxpcnK. 'I'he chief tdwlada 
in the way of itn being done ii that such ncheme involves the a^ 
cesaity of a further one bImo proposed by Air. Kergusaon, which ia 
to incorporate the coIk'<'tiQi) of tctilpture and anti^uitiee do« ia 
the Museum, with the Nnlional picture*. He accordingly sugfet* 
that the Barracks at the rear of the National Onllery ahvild be 
reitioved eWwhcre, and additional galli'rica be erected on the xile; 
and the whole plan be gradu.illy extended in the course of lime, aa 
nM to take in »t. Martin'* H'orkhoiiae nlao, and ultimately oc««pf 
the whole apace b»uiidod by Whitcomb-vtreet and Uorwt-plac* mi 
tho wfj-t, tSran^'ftreet and Hemming's-ronr on the north, aad 
St. ^lart id's- lane on tbe east. And there we think he might very 
prudently have etcippifd; inxtead of which, hn further prwposea 
that the 'pwtnent National Gallery should be tnken down and re- 
built; which certainlv does appear to us a very iinralli^d-ror, and 
tbereforu wanton, pti>i*e of extraragnnee. Even Mr. KerguNCaa 
him>a.-ir vindicates that structure from the senseless abuae neaped 
urmn it while several oIliL'rs which uri? '"■■'■y degrees w«rae are 
nllowvd l» eaeape perfet'lly ct-niiire-freu. He <|ueittionii vbeiher 
we ahimtd get anything mueb belter upon the whole imtaftd of it; 
and further admits, IhHt as far as they go. thepreesnt ptrlure- 
riNims Hnsuer their piirpuKR uulficiently well. Tnen, "by, in the 
namoof (■iimmcm-iieiwe. sliuuld that be destroyed which re^juires 
only to bo enlarged ? — 3s may be dune with the ^reate»t facility, 
pruvidud the /mu *Iii, the ground for addiCiunai buildinga, and 
of ctnirve, tbe re<)ultdle "wliereuithal" or funds, also can be 
obl^ncd. So far then, we do nut nltogeth>-r agrev with Wr. Fer- 
gusean; and we think, ile■ide^ that <vherii !io much It oakesl fur, or 
prupuHud all at once, alarm is likely to be taken. — and so in tk 
end nothing whatever he dune. One cffeoL, buwever, Mr. Fcrji 
son's "Observationx" will ceruilnly have, though bis "Suggestiav 
may have none; since the former can hnrdly ftm to make 
Truhtees of the British MuM-um open their eyes pretty widel) 
and stare at each other very profoundly, when they find out 
bhinderingly they have managed thinr building, — and, what 
worst of itil that tho public are now informed liiiw eKreaii 
they have bJundrred from tint tu la»t. As fur Sir Hobert isml 
he, it uppeoRt, i» intact, and Temains fufuff, ferea, alquc rvlvndiu. Al 
ihe very womt, he can console himself by saying: 

" Pnpiilui iriralUUI : it mlhl p\taHir 
Ipvedcual. ■Iiuul il i.uiiiiiiu* iviiirmpjur Im*«& '* 



Murat Paialmy* at St. Croit.— Columed ilraairg) oF Ihete patalisss, 1 
ctnltj iliiLi-iciftl ua 0>a wslla al Iha Cnar<h al St. Crn**, w«n) nl 
'•J Ut. Piaac<* Biigeal, ■! a 'rccnt ti.n<lif>( ■•[ iI>d A'rl>*«i<i;ic-al Atac 
lion. S'lar air riccedltiglf clrgaal in dc>i|u, sad •ppirtuilj' of ibe i 
p«it el ihi niiesatb ceattuy. 
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BOLID H*ROUGHT-IR0N RAILWAV WHEELS. 

(WM Enjf>'a'^nst, Plate XII.) 

On « Patml S<Jut Wnught-fr^n Wh^L By Mr. Hrkkv .Smith. 
ofWect RramMicb. — (I'Aper read At the Inirtilutjun uf >leclikalciu 

The iiittje4.-t of the pr^Mot nitntniininttinn i> ■ new wroiiRht- 
Iron ntitvar wh«>I, whicli i* furtvA anliil in imv ]ii«e, biiiI ia mbna- 
fMrttirrtl ffitir^ly (if the Utrxi: (inmnivr; ihe whwl i« itiM-^sluiptMl, 
the A\*e [wrttriii li'eiac nboiil J'Inrb thick. wi<l xnicJuidljr swelW 
oat t«i thu tliifJcDFfis of tha nsre *n<l the tyre. 

Th« fullowinc mxy be stated as the i-hiVf (trddi'rMa In a rnliwaf 
<rh(«l; — iRt. TTw grcatMt roiMililtt utrwiplli with the least powilile 
wcifcht.—end. Durabilitf, implyioff also facility ot T«|iair.— ^nl. 
Beonainf in cvt. 

On the first of the«» points il in comcclved there will be no dif- 
femic* uf opinion nbtnil tbe Aim abapc b«la;th* atrunireRt pooM- 
bie; And also (hat when a wheel is mads in one entire piece, it 
nuBt nerei^siirily be ii^ox liable to tbe effects of wear and tear than 
one wbicli i« i:<iin{Mi>ed uf a number of pieces. Thii will be niade 
more maiiifeit by utalyainp (he mode of manufarturliiit riulway 
trbeels in the uld or ordinary way. For tbi» puqxwe, aud fur the 
aake of ilrawing the fnirctit miDparinon bvtwit'ii the wheel iinw 
under coawderation and tlie ordio^kry wheclti, a wnm^hl-iron wbevl 
il aelocted of the mwrt impni*«l make, bavtnx a wrtiugLt-iron 
nave, wilti the Kpoken weMt-d \o the nave and to the iiiiirr Ivrv. 
The following U the mude of mnimfacturr uf "uch a wlicel: — 
Tieccs of iron with weilge-ahnprd end», are hnxifclit tocrlhcr nil 
mnverinDji to a uimntun centre. Those arc then wdilril |fi({e- 
tfaer to form the nave or boNi. and the innrr i-niU of thf i4)<>Ul>h, of 
the intended wheel. Other piccwi, T-nhiiiied, are then welded to 
the end* uf ihtae «p«3ies and ajiiiln to each other, fonninK the 
iiMer tyre of the wbed. This Aoae^ « rolleil tyre-bar of a Buitable 
lenjcth, ia bent into n cirrJc of a proper diameter to %o on the 
inner lyre, und la welded to form a p*'rfect circular hoop. Tliit 
boup is tlieu heated in n furnace >nd out upvn the inner tyre, and 
titen tltc wheel U immrrncd in otm water to occii»t«n such an 
■iBouut of contraction uf the tyre as bIibII linnly ^x it upvn the 
vlieeL Rlveto or bolts arc thea fNusud tliTou|;h both to oecure 
tbcm together. 

Now, il is submitted that the whole profew of thus producing a 
vhe^l is ^^u ^^ many well-founded vlijectloos — Huch as the fol- 
io wing:— The pmMbility of A wAiit uf dexterity in the manipula- 
tion of the ilifl«r«ut part*, in thu nuikina and brinirinx tiiem togo- 
tber. Tbe duwce of duioK ao when the iron is nut in a ])ro|>cr 
ooodition Am- wtldiog; then, the uncertainty of th? hoop* ur tyre« 
bein^t exactly tlie Mine loDgtb, or the wheel* with the inner lyre 
of pr««iM>ly tlie Mme diameter; and a^iun, the amount tiT contrnc- 
tiAn of the vut«r tyre depending noon it* alow or rapid cooling, 
will be afliMled by any i-anation in the tcmji^rature u( the wheel 
itaelf and th« water in the ''bosh" or eonling eintwn, and thau of 
UMirw cannot b« kopt uniform. — All theaa etreuaHttoneea are ep- 
poaed to wheels beln^ well made with JlMwe tyre*, whether with 
wTou^t-irea navea and arms or with rast-iron navoa. 

Ia reference to the aecund head. Durability', it la conceived fmm 
the cootixigeiKMH elready alluded tu, that it must he obvious, a 
■becl made in one pi««e will be the morx- laatin^; but on thi» point, 
the wheel uhii-'h fume the eubjecl of tlie preoent iiKiuirj* has other 
claim* to prefer. In cotksequence of the iron in tiie wheel txtinK 
both rranular and Jnminar, inivmucli as by the mode of mnnufnc- 
turo hereHfter explained thta result if cDsurvd. and the frrain vf 
tho iron beinc brought to atand at ri^ht ai>glfr« to the direction of 
the wear, and the body of the iroti being of a denxer and more 
eefflpact character than rolled iron, it mtitl duubtleaa be much 
strong and moro durable than any rolled tyre-har of piled imn, 
which is liable to lamination, and nltii^ther of a aCifter niitnre. 
A^in, the tiirnve and abrasive effects of the carriage -break a will 
nut prodiiee the *ame reiiiltc on » tolid disc wheel, aaon one with 
■ looM hoop or tyre of rolled iron. Then aa regard* rei)atnn^, 
wh^D tbtt tyre of the diM wheel it worn down so much aa to re- 
<|uire a renewal, Uii- wheel ran be put into thu lathe and turned 
cylindrical, to receive a tyre in the ordinary way, aeeured on by- 
bolta tt -owikI into the tyre from tha inner side, or by countersunlc 
rivets thmui^h thu tyre; and it mu»t be then a hotter wheel than 
anv yrt manufaeLured. 

On tlie hubject of Coet, It can only be obierved at preacnt, that 
aa the ftnt vxpeniie dues not determine thlii point, it must be Mt 
to be kettled by the reaulta of n miffieient e»|M>heiii*e. 

The fdllawing » a deaeription of tbe miHlr nf manufneluring the 
mw taiid diK vktti: Id the tint place, a atrjijjht bii uf haiomered 



or rolled iron u taken, of t or t\ in^^hea width or more If rei|uired, 
and stiflirientiT loni; tu form a noon of sueh a diameter n* is most 
suilaliU to miilic the intended wheel. Other pieren of liar iron arc 
then laid Hat and rhwe together, and cut in leii((lhs to the lame 
circle ax the hoop, Lu form the batie of a '''pile;" the hm>p is then 
placed upon this foundation, and liiled wiUi scrap-iron. The whole 
IS then put into a rercrberntory or heating furitaee and when at 
the pniper heat, in hammered in the tools «r dies afaown by draw- 
iuy A, to form a "mould;" the face of the hammer i* revcaaed irt 
sach a ahnpc as to form an approximation to the shape of one siilc 
of lfa« intended wbevi, but only about two-third* of the diameter ; 
niid the aiivil-fa^'e haa a circular rec«sa, flat-hot tcmcd, into which 
the hammcT-facc enters. Two of theae "aiouhU" are then put to- 
gether back to back, heated in a similar way and hammered be- 
tween the tools or dies U, whi«h are of tl>e >anie iu>ctional fonn 
and nearly the full-aiie eeale of the finithed aheel; but theoe twilt 
embrace only a aecrnent of about one-tiflh part of the entire 
wheel. The "mould" is turned round horizontallir durin)( thi* 
pn>c CM, bring turned n little between each blow of the hammer, 
and it ia Uiuk hnmmereil out to the form and also of the required 
wheel. The wheel ia tlien put into an annealing furnare, and \* 
planiiOied between tool* similar to the last, which are of the form 
and tbe full-aiu aeale of the finished wheel, as shown by drawing 
C, and the wheel then onlv r«<)uire« thu (yra and the nave turning 
in a lathe, and tho centre boring out. The finiklied wheel \i shown 
in drawing l>. 

By this mode of manufacturo it will be perceived that Low 
MiHir iron, i>r any ether decrription of iron or steel, can be uaed If 
r«i|uireil for the tyre uf the uticci, and tliu^ in nil caaea ensure a 
clean wearing anrface, and a c«impoiind chiiracter of fibroua aiK) 
KnuitJatrd iron, which it is Wlieved no uthei* ayvtein of making 
wheeb afforde. 

The centres for large spoke wheels are also mnnufactnred in one 
solidpiece in a similar manner, by thetufd* or diva shown in draw- 
ing; E; tbe titp and Imttoin tooli are both alike, and arc reeesaed in 
the form of the naie of tbe inteiKled wheel, with a short portion of 
each of Che apokea radiating fmm the nave. The centre of the 
■heel la thus atamped nut by the hammer with a portion nf each 
of the Bpokea .ibout a font lung, ready fur welding on to the t- 
pierea to form the inner tyre and the renininining pnrtiiin of ilie 
xjiokea. A thin web or lin i* left in the centre between the HpokeK, 
which is ftlterwarda cut out by the smith. The object of iht» f-fin- 
struction ii to aurpaiui in certainty- uf suundnciu the preeaj-iuua 
method of making tln-in at preaeut lu use. 

It la unnecessary to ur^e the importance of obviating, aa far ai 
mMsiblr, the orcurrenrc uf such accidciitn an have too rrei[uently 
iiapjiened in cuiuequence uf defects uf railway wheels; but a few 
of theae cases may be alluded to here, in illustration uf the 
subject. 

The accident on the Edinburgh and N'orlhcni Railway in Oclt^ 
her hurt, when the tyro of the leading wheel of the engine broke 
and threw the irtiin utt the line. That on tlie Entil Laiii^iire Rail- 
way in Novemtier last, where the tyre of oncuf the carriage wheels 
broke. That upini the Brightan Uailway in September last, when 
the tyre of mie uf the t^nginr wheels broke, throwing the train off 
the line. And that upon the Great Western Railway, about two 
years aBn. wlierr the tyre of a carriage w liecl bruke, and a jKtrtion 
of it fell tliroiigh a carriage, rauiiiug « fatal ucciilent. 

With the view of obtaining some practical information upon the 
comparative re«iatanee of the air to the revolution of tW iti>c 
wheel* and of the ordinary apoke wheels, some experiments have 
been tried at the Vulcan Iron Works, Wert Rrorawirli, by Mr. 
Henry Smith, with the aiaddmice of Mr, Marshall, tbe Secretary 
nf the Inirtitution: iind the results of these vaperimcnta ore aj»- 
pended iit the fulluwing table. 

Kr/vrimrvlt an lit Jtaiilimet q/" tkf Jfr to the Sjintet nf WlutH, 
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deep. The nxle wm blncti Mn>t» ihe top of the nhatt snil r*rrird 
liy iwo iMutriiifT!! wjlh brii'*^ rtciw; ihr whrfl tindi:i csptTiincnt wm 
Axed DD oDe end of the nxle oiiitiiile th« beArinjr, and tlie cuuntcr 
connected t« the other cud of the nxie. The ei''iiiil«f has en ^rn- 
dmttml find inmnxed that the must wrroct vbvrrvation cvuld \>v 
ttkcD of tho number «f revulutions completed in each ciiite. 

A dnini «ft.. sj in. diamrtpr wnn fixed on the centrr of the axle, 
nnd K rope ^-incU diameter wn* miled on l)ii' drtini, with the muv- 
ni( weight nttnched to the end of it hangia); over the ccnlre o f 
the ihari; the other and wm not nttarhM to thr drum, hut held 
only hy the grin of the second turn «f the mix-, au thai uhoa the 
rope wan run off the drum bj- the weight fikUini^ to the bottom of 
the ahdA, ihe end of the rope ilctnchc^] itcHf fr»in the drum with- 
out nny chcrk. As there wim not nny mwirjs nf detKcnding tlie 
tdinfi tn bring up the rope and weiKht, a Iai) rope of the siime 
lcnf(tli Mid nijie »» the mnin nine was nttacbcd to the weiKht nt 
one ondf and the otlter <-iiil njiide lo-it at the top of the ^hflft, the 
rope hangtOA dtiuhlc halfwit]' duwn the shaA; tni« served to brin^ 
up the oeieht and main n>pe nfler they bad fallen to t)ic btiittim 
of the ehali in each cxpcrinicnt. These two ropea weighed 7 lb. 
each, iind thu weight of the main rone mused a grndual acrelcra- 
lion in the uioiinj; weiKht. varj-injf from nothing nt the hetfiunitifc 
of the descent to T 11^. nt the end; whilat the tiiil ni\>e uctiiiK at 
fmt with half it» "eight, caused an increaue varyins from 31 lb. to 
Tidlliini; at the end. The retult wbb therefore, a tolnl increase of 
the moving power varying from 3^ lb, at the be^inuiti^ of the 
fall to 7 lb. at tho end; and a* thi^ wim the imme in eaeh case and 
the movinf^ wviffht "riia alao the BWne (iC ll>,), itn effect may be 
nefr'^^^ted in OMertaining the cunt|>«rattve remits for tho present 
piirnose, 

Ihe 'rheela tried in the exporimentit were one of the KuHd 
wron^ht-iron disc wliecln, a wrooslit-iron flot-iipoked wheel of 
Losha t»ttem, with spoke>4 M^n iiu'liea brond. and a wmu^bt-irfm 
flnl-spoked wlie£>i of IlnddAno pattern, with «poke> 3^^ Indiea 
hrniuL Tlieno whoeU were selected aa near the (tame treifiht as 
was pntoticoblc, tho l^ah'n whi?iel being ono-lenKth hpnvior thn.n 
Ihc disc nrheel, and thft Ilnddnn'* wheel nne-f.irty-sixth heavier 
than tho disc wheel. .\ll the wheeU were 3 feet itiiineliT. 

Deducting in each rase the I k rccnmlH during which Ihe poTcr 
wiu ill action, the re^ulto nre 4(1 decoud* with Loih's wheel and 
.U aeooudit with the disc wheel, for the llmo of mulion after tho 
power wa« detached; which are in the proportion of 100 to lli, 
aliowiiiff that 15 per crn(. more rwirftf «« waa eAperieuced by ihu 
tpoke wheel than by the di<e uhee). 

The average result from both nvtrof experinicnts u ISj per cent. 
dilFeTrne« of reriofince in fii^our of the <ii»c "heel, and this is at- 
tributable to the additional recihtanec of the air catiaed hv the flat 
ttfmkeu of the '^jK<ke wheel, um the frietion of tKi^ uxlo cauned tho 
cune reMitnnre in eaeh cnso, the weiffhl heir(i nearly the B,'*me of 
web « heel; end to prevent any change in the friction of tho ajtle, 
the vheeU were ohnii;;ed without takinff Ihe axlo out of ItJt bear- 
ings during the experiments. The nsle iournalB were Si inches 
dianteter and 9^ inehesi length; nnd the friction nf the joiirnnle 
nru overromo by a weight of U^ lb. acting on the drum when the 
wheel wat noon the iixin, ajid by a weight of 5j lb. when the wheel 
wa« t.iken off. 

A* lhe»e experimenti vrere roade with wheel* revolving on n rta- 
lloimty axle, it it; reiiuirile tu euiialder whot would bo the compa- 
ralive effect if the wheeln wcra rolling on their ciruiimferi^nce 
whilit revolving at the »aine rate on tlimr ««le, n* in tho pntcticul 
rue of the wheelH of nulway CATrSagn running on a raitwav. In 
the former rate the motion of the apolcM ix at a uniform velocitr, 
nad always at right angle* to Uin <rireolion of the ajiokca; but m 
the latter cane of a rolling wheel the motion of the spokes is at a 
varying velaclly, and nlwnyN inclined oblii|Uply to tho direetion of 
tho spoken, esccpt at the moment of each npuke being in the verti- 
cal puflilion. Thi* i« illii»tnte<l by the Dcroinpanyinz engrnving:, 
where the successive powtiona of the Hiioken are shown. The 
outer Midn of the spokes move in a cycloldal curve, having double 
the velorily of the revolution of the wheel when tliey arrive at 
Ike top of the wheel, hut liRroniing ulationary at the moment v( 
touching Che rail at tlie huttoni of thK wheel. The average velodty 
of the outer eiid.i of the spokes is about \\ times greater than 
when the wheel revolve* on a .it.atioiiary axle at tho snmc rate of 
revulotion, ^ The average velocity of the inner ends of the Hpoke^ 
u nbout 3 times greater when rolling than when revolting on n 
•tntionary axle, As the n-^irttanec of the air incrcnscf in propor- 
tion to the tK)unrc of tho reluntv, the average reaii^tauce to the 
nut*r and ijiiivr enda of the spoKea will bo about 1^ and 9 times 
ret[»eeiivo]y gnalet in the former thtui in the latter case. But 
llut is reduced by the ohii<)ii« pusitinn of the afmktn u regards 



the direction of their motion in the rolling wheel; tbe >»<'' 
the spokew being twice during each revolution iu the dirc' ' 
the »j>oken, nnd coneetiuently the reaistance of the air nnli ' i 
nothing at tho»e points. Ity men«>iiringupoti the diugrHnt ili ' ' - 
parutivc velocity of wrveral points in a nwke in vjiriou* i.t».itu.j:i. 
during a complete revolution of the wbeu, and the inclination rf 
the spoke to the direction in each of tbeae poiiitionft, the following 
approximiite n-ault hiix been obluined; — tbat the total reciAtince of 
the air to the uoukes nhen the wIimI is rolling i* 3 timM ibe totU 
rMiatanc* to tlie umc spokes when the wheel if revolving at tlu 
■Hune r«l« of rervlutiun on a stationary axle. 

It follows that the rf*ii!t of the foregoing experimentahtt to fce 
mnltiplied hy 3, and coii-neijuentiy the eices^ of iha rccixbuicvrf 
the lur to the apoke wheel over tho disc wheel would have been 
3 times llik or 4&( per cent., if the t(ltecl»had bevii solliug in this 
caM iiMtend of revolving on a Htolionary axle. This cxces* uf 
rvalstJUiM of the apoke wneel would not tic >o great in the practi- 
cal case of the wheels of a railway carriage ruiuiiiig on a railway, 
an the friction uf the axle juuruaia Is greater in that case than in 
llie experiments, from the wcicbt pressing upon them being 
greater; nnd conwiiionth- the re»ii>tance of the air to the »|»oltM 
of the wlje«l would then hear m less proportion to ti>c fiictionf' 
the axle journiila. 

Srmarii madr al tho Mtlini/ iffttr tht rtaiOnf ^f Iktjhrejoinp P^ptr^ 

^1r. M'ConHKLi. lairf. ha had tried two pain of thwe wheel oeairn 
WalTrnon. and had found thnm peifectly toJid, and they were an einr 
Jnhi lh«y were for the leaOhf and IrBiling wliveli of an en|ine 3fL9ia. 
diameter. 

Mr. SutTii atid, in answer to qaeitions, that liis htraiarr with which the 
wheels were forged wu raihrr mnie than 9 tua> weight ; ii was a bel«c tak- 
ing up under ibc belly, and •"*» cirircn by baodi. Tbewtighi ul the lni«M 
dite wtiGcl Bs> iboul 4 j ewt. ; it wai ntscl< with ibe fini looU Ibat h* h^d 
tUrUil wilh, and he liad itAhertd nt piM^iit in Iiik orif;in>l sectiAn of whttl, 
but he did not profHi tt lo he llin )iril form of tcclioa dial niiglit be 
adupieil. He lisd made aliout 200 ol tlieie wheelii them wrrs tameaa* 
■t work oa 1)10 Uirmiiigb&iu and tiluucetier lint, and he bad an oede* le 
prepare lonie far the trnveiliag ])uii>oflice to regisler Ihe auuberof i^la 
run by then). As in ihe coit uf Ibe wheel, he wai ready to put kioMU ia 
cuRipctltion witb other parlit*. 

1 he pRi»ioK.NT xii'iiked, tbal Ihe durtbility or lire nf Ihe body of Ifc4 
whfel will so irry much grriitir Ihin Ibtl of llie tjtre of the SiliMl, wUeb 
mnit Iw nmewfrt when only sboui s tenth of ihe h(o ol the wbee) was gMie. 
and would then requite a trconilary procett to put on tbe new tyre; tad 
conicquentty it a|ipeaied to liim iirtferatile onl to incur any addiilonal et* 
pease and trouble by forging Ihe lyre od Iu the wheel, but to miunfaciurs 
the dtK slonr, and put on a >cp«t«te lyre in Ibc first in«ttoor. 

Mr. Smith replied, tba( it w» not any more troiililo lo forge the wbaal 
wilh til* trie ihsn without il ; it wa* eailly dnne, *nd Ihe COit of inun4>D> 
luring ttis whe«l wnuliJ b* lesi than putiin^nna MparXa lyre. There waaU 
be a Utile more trouble and ei|HDte in reiyring the wheel fnt ihe Qrit tiice. 
bm be Ihouglit ibst the iron ot the lire would lie tauch lanre duiatale Uisa 
any rolled tyre could be. on account of Ibe proceii of nianutacUire. jH 

Mr. Wooiiiioiras aided what idvanlage the wbeel would postete im^| 
CHt-iron y\inl if il were forged without ihc tyre i bul be Ibought there «<• 
Ccrt(iiit)' danger of (ri,cliir« from etpantion in t ca)t-»on dite wheel. 

Mt. hRVEit remftiked, Ihit lie biil Men Mme et>t-iian wheeh Ibal W 
Ihoiight would liil Bi Iniig B« wrnught-iroD onci, and he neiar eonld nnda- 
KBtiJ w1iy ibey were not more uteil ; there were many wlieelt of r«et irao. 
eren large diiving-Mlmli of fi feet di*meleT, that tiad been ninnieg nwa; 
yein. and be ihought il wsi an umporlant qiiestion of cmnoaiy in railBii*. 

The PuBstnaKT obaeiTed, that when locomatiic cnginei were beftn, i«»< 
2S yean ago, they were driven to wrought-iron wfaeeli, and Iboufbt it* 
giKsl ■■!vni>I<l|;e I kiid he lh(ii.,||lit Diat fur i*pid railway Ifarellir);, Ikty mMl 
idmil, 11 a boily of rrgin'Ti. I)ml wroitght-ircin wo better than esil-inia 
for tuch purpoiei. The preittii Iscilliiea for thr wamifictDr* of i>ton|bl- 
iiou bad been to tti ikiiigly tiiown to them on Ihe present occaaion, that bt 
Ihought it wai huriily puisible ta *sve anyihiiig weiih oiealioalng by Ibt 
aduptioa of cast-iron, paiticutarty in Ihe expense of a pair d( large diifiag- 
wheels. 

Mr. SMtTn said, be bid been infnraii'il Ibat the lyre* were found to wear 
leiig<r on solid whtelt Ihsn on i|ioke irlu«li. 

the Fbt«tdsn-t rtmi'lied. tbsi ihe tyra of Urgn wheel) would no doabi 
deflect between ihe ipuket. uid this would net be the cat* with a disc whati; 
there was certainly a bending procCM going on wbicb might conlribBietO 
the wear and itnr. But jiid||iiig frota ibe rlTects of rigidity ia the wear of 
rails, be IhoDghl Ibc lyre would wear faster nn a rigid nbed -. it was oeiuia 
tbst rsll* laid oa a block road wear much faiier than when Uid on aa dMk 
road, and ibe dilfttence in tlicir wear ««• »ery cosfbcd. 

Mr. MiDOLarDR ob«er>ed, tb<tl Mr. Ephrain Uoiilloa had a patenl he a 
disc weeel, and many of llieni h>d been uud on the Urvat Western Railway, 
but they were net approved, and were all ca« aside. 

The raatiuaKT aakl lie believed ihote wbeeU were a double dbc. and ibt 
lyre wai riveted on; he underatood that one principal reason for their I 
diMOOlinued, waa iho aiagutar dniBi'-like ooIm thty made. 
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Mr. An«ua nid. Ihftt Ihtse *ti«*ti mi« ihmIc wilh l«o wroofhl-iroK 
di>n ri«atr4 t« ■ ring of T->r<>o to lotm the Umcr ijie. ■nil rireipd to ih« 
i«a fuv* of « <ait.in)a mtrt which wm tnmed to ncrm ihtm i lbe:r ''"' 
tern ia uk liiVl jrtan, &nd tic Ihaufhl thej wouUI tu( minr Tcari. «mt 
wnr ■■ gocxi whrfl* «* thi* oa« uiiilnf caai><tcr*li<in, «n'l macb clic«pcr ; h4 
4i'l K'll knoo oh)' lhrr« lud bqI brm mora of lb«(e ii»<l«. 

Uf. SwiTa o^terred. Ihtt by forgi&fi th« tjr* mM on (he nhwl. lh« Titk 
ol •eetdMit titim Ibi bmkiag of the If le Koitid be tvaicleil *hit«l ih« origi- 
akl lyre iMtril; ind M thou|bt that MT*nta|R «m wniih fntiuing.H miDj 
MCidmii bkd brra r*iiirc<) bj tha Ijrei brcaklnf nr comlnR lontr. 

Uf. UiTiB aikfil wbeiber Ihe wbrda trerc all t^ gtioA at the ipecimen 
•ihiluUd Ui ilic meetiog, and wbdhcr llie IHO mouMt o( whicli th« wliecl 
WW maJf were aliraji perfcdlj nailed at the outer face of tbs tjrt. 

Mf. Shith m>J, Im wovld gnaranlM the »h««)* lo be all m gooit. aei) lh« 
Booliii •«» BUtad at tbaraaghlj and aoundlf la iht forging a* ilic but >a 
Ik flW irofl. 

^^ Mr. Slats uktA U he coutd ttll otiat would he the prutiaMr wrar of 
HthtM wbecl*: but Ur. Staiih uid tbrre bad nut been luQicieDi experience 
Haf their nxktiig to aiccrtaia ibit. 

H Mr. AixAX rrmarkril, that (lie diac part of the ^heel traa alrrotl ever- 
^laaUnB i it would titl 100 jf an, but ilie Ijrt nouli] uot latt moie Ibiu 3 

The P>«tti>B_vT uid, it wai ccrtaini]' a rtrj ga>id wheel, indep«nd'ntly of 
tb« qoeUioa oC Ihe Ijr*; and he wi* of opinimi that the railway world wu 
nry hkrif to lieitraallf indahlrd to iU. Smith for hit if rr ncrllent wroQ^t- 
Iran wb«rl. and he uw no reuoo whj It ibool't nut coiii« Into ritim«lr« utr. 
AfMat tbt t;re Itt had yd lame duulil whcllicr it wai detirable or ntcnlial 
Ibr tbe take of a inull pnrlioa of addiliunal txUij tat two or thrM yrart, 
Ui fi?rBe the lyre mlid with tbe wheel, tir ibnujlil ihc mode r<l in>uufae< 
lariag the wbrtt w» highly l&tetcali.ig, and it wai a triooipb in forging that 
be waa act prepared for. 



RECLAMATION OF PEAT BOfi. 

(ITifA KKgravlngt, Plate XIII.) 

On Iht Origin and Htftiamathn uf Feat Btig; with *omt Oftmrra- 

\ttau* <m Iht Cotulnuiian uf Ronia, Haihimft. ami Cnnair in ft'ijf. 

' Bj Bimx*iir MvLLina, Eaq., C'.B. Vice-Preaidenl nf the Instttotc 
af Ciril Eneiiirtnt of Ireland ; and M. B. UrLLiM«, Ev^.^ A,M., 
CE, Member. 

Thp ri<lliiw'tn^ ititPTVslinir pniwr ja mi abridnneiit of nnv rmA 
ticfore t>ie l(i»tiluli(in uf tJii-il Knipnovn nf Irriaml. llarrral 

I ]«ii^h |>r*rliid«i otir givinur tli« inlnodui-lnry part : il chiefly re- 
lator tu ngrtculturp, and maf b^ aeeii in tba Tren»aetiima of tlio 

' iBCtiliitioii. 

Hood* in Bog, 

Good mada and narinbla cannla ihrongh bo^ aid ao much in 
th« proeeaa of rtclanialii)ri, imd have prnv^ (uch vtiiinbtinii-htnckit 
to projpcton p-nerally, llial i( ii iiut inajipniprintv t» makf \ f«ir 
obMivBtiuttton tlivar auhjcctK. 

Hardneaa and sinmithDem of thf nitrfncr ore the chief objt^ctn to 

be«1>tained in road mnkinfr. Th« eliutirity cif the noil »lfi;n a 

I freat impcdimrnt to itir Httninmcnl of ilieae (|tiiiliiiea; we tbnv- 

L nirtf mtial r-alrtilate on roiinidi-riihlcdiilicultin In making a hopriond 

yUlns monagod with ttkill; iiiilervl, whrn jinirtinblr at a rhenp 

(nt«,thc poal eJiould be entirely remiived. lluwvvt-i, tw tliU could 

r not M done in tbe frrcat miijoritv of coses, we muttt have recourM 

' t« other mearte; And altltnugh the rlnittirity of n bote r.in hardly 

tver be deatroycd, as may be wen bv the Hhakiiie "f tb« wat»T of 

the draitm when n vcfalcle pais«8 afon^r the oldest roada of tbut 

dewription, yet, if brouf^ht to n uniform and ci-rn bcnrin^. nnd not 

liable to thoac alternate tips and downi whirh 7ire ulnintt alwayH 

m«t ''ilb, the pvrfert A&tneM wbicli is «ttninable c<>nii>eiiiiat«ii 

ntkcb for th« iinpediiiiciit produced bj ita olii«ticily. 

In every line of public rtmd tbroiiKh <lmi bi>K». drninn ■buiild 
be mnde, iss feet apart, cnchtsinx the siteof tlie nwd; and |iarid- 
lel and external to the^e ■ ciitch-wntcr drain at either ndc, at a 
dictanc« nf VI feet, tfau* occupriiuc A^e plantation ncrcJiea, aa 
abown at Plnte Mil. fig. I. 

Tbi» f^reat breadth of enclosure is nccesi^aTy, in order to ensure 

I tbe dmitia^ %« an extent aufficicnt to give bearing and stnbility to 

^ih^ elastic aoat of tlie ruad; crvM drtiins >'ilJ< in mod caaes, be 

fUMtmuj, at a diituioo of aar two percUea asunder, leadiiiir at 

riictit *n|>I«« into the fence drnins. The whole uf these drains, 

beidf made to such dimeoaiona at the rtatc of the buR will prc- 

•cribe, aliould be Tepcatedly "idened aud sunk, and tlie »p<>iJ of 

Ihe ode drains thrown on the rJimpurtM, or VI feet npaccn; wben 

th* 4ia£ioaure« aball liecume (ufftciently firm, the cru^a draiiia are 

I firvt to be fiUed-in <ritli the bog niatei-iid taken t>ut of them, and 



the siMiil that had been heaped on the rampart* to dry, idioiild h« 
wheelpd in b;irrnwH to make the baM nr nmvex bed nf the road, 
which ahoalil be raiiieit iu the middle '2 feet in the first insUiice. to 
admit of aitbaidence. and formed gently «lopingoii cither xide. The 
breadth of Ihla formation mny be for public roadi 30 feet) and far^ 
Hcoammodatioo rtmda SO fe«t; fur the latter an encUwiire of fou 
percheain breadth will be safltcienl. tircat care ehonld be taken t 
hnvc the bog material nell chopped nnd trodden. If the Sj^mil bi 
iusiiOiricnt In form the bei) of ibc road m ileiit^rilied, addittonn' 
material maybe had with moat ailvnnlatfeby widening ami tunkitM 
the eid« dmlrnt, p«rtlcnlarly ihc cntrh-water ur outside drain 
vrbicb, beiidcii cjirryina; off the imrf ace- water of the adjuccnl hog 
Ht a dtatance from the mad, will tend materially, by the more rapid 
drainage and consoUdAlion of tbe rnmparta,or HI feet vpacea, (4 
reaist (he aubaidGncc of the sent of tbe romi wbkb becomes, as it 
were, propjred on either aide by banks uf noltd peat. 

In wet bogs it will b« neeessary tn continue th» irradual npera- 
lioni dp«:ribe<l, for about I'ito yearn liefnre tbe rmu material can 
be put on. At Ihe espirnlion of th.-it time, a ■oalinfTof initT rltiy 
from H to 10 inGbe<) in depth, ehould be laid on, and over thia a 
covering of finely broken atone* or gravel, about 8 inchea in thick- 
nexa. 

If pnrtiAl aubaideoee of tbe road ahnuld take place, a frequent 
occurrence from inoufRcient draiiuee, the road material abotild be 
taken up, and the minken parta raiaed with dry b'>K-moiiIrl, firmly 

tiunned or trampled, ttie aoaling and metidllnft may then be airaiii 
aid OB. The eonnmon prnctire of ruining the sunken pnrlf with 
heavy road material tn an err<»r. for Ihe tendency to aink is thu* 
greatly locreaaed. Il it, therefore, ohvioua that uniform prciuure 
» one of the chief objecta to attain In bog road making. 

Where eutficient tiran ■« not allowed for conaoUdatioo hr drain- 
lUre, H foundation ia made willi a Ijiyer of brusfawntid. or the Blan- 
der hranehps of trees which are tied on in tiiindlea 10 or 1^ incbM 
in diaiiiMer, nnd 10 or lA feet hmg; thc<u>, known bv the name nf 
fabeinea. are murh iixcd in Uoll&nd, and are laid firmly bound Unto- 
ther in nltemnte trantverse and longitudinal layers; over these a 
envering uf earth is placed, nnd then the pavement oi metalling is 
put over. 

Thtfi mode, as may be inferred, U not m) gnaA, and \* iireatly 
more exjN'iisive than that reroinniended by tm, atjd in only to be 
had retflurao to in partie-ibir sptiU where drainage it extrenudy 
difficult, or in railroad niuktnn, where sacrilieec are m.ide to aari 
time; but no expedient ou^ht to simersede a syitem of proper 
drainftKe whether fur railways or other roada — in tbe former a 
"grillage" of eri^Es tlinbera of Inrfce scantling nnd longitudinAl 
bejin-rs will be the beat mode nf fiititaitiiniEr the rail«, and it will be 
found that the elasticity of the nmti, if made of tbe bog tnate ruil 
an described, will tend greatly tu iU atability and chnipnc** of 
niaintenance, there beinK no tnctive contact iw in emnmon roads 
with the surruce. Hundlen of furze or lieath nre aometimen used 
aa faacinea in giasaing a road over a quagniire, but they iirc a mere 
lempornrr eipedtent, end in every reajiect inferior to thinte made 
of sniiill hmnchcs of sufficient length, made in the manner flubcc- 
ijuecitlv t« be dcvcriheil. 

In dry shallow bo^ catch-water drains may not br necemiary; 
with lhi» exception, tbe same syatem of making ia applicable in ftU 
cfwea. 

Where rirnleta and streams are intercepted by the line of road, 
theyahonldbopaaaedunder it by Tiiitnble culverts, which, if built of 
Btone or brick, would in mimv tmtm be a work of much difficulty 
and expenne in tbe carriage of building materials, sinkiii||{ founda- 
tions, nnd keeping out water durinf; their construction, Theii^ 
ciinmderatioiia miKgcat the expediency of making culvertb oC 
w(H»d (I'lntK XIII., fiif*. 1, 8, mid :J), such its we bad recourse tu 
with cnfect in the execution of the liidlinnsloo Canal, twelve mile* 
of «hicii puss thntiigh deep bng; the aidea to bo funned uf round 
native timber piles, 9 inches diuneter, adeed off on one side tu re- 
ceive the sheeting, lightly idiud. hooped, and driven firmly into th~* 
hnrd, to the dcpin off feet under the lowest ascumcd level for th- 
ulterior drttinage uf the dtatrict. Two row* of tbew* pilea to hv 
driven in the line of the wntcrwav, ♦ feel apart from centre to 
centre, nnd 4 feet from eneh other in the kpii^tadinal directloii; 
three rows will form a double culvert, 

Transverae capping piece*, of 9 incbe* by T indten to be nolchc-l 
down on the hciMa of opptmie piles >"* p^'r 'kclcb, nnd bolted tt* 
lliem with sufficiently jaKfied bolt*; lo«^[ttudiriaI iliveting of sbvd 
elm or beech plank, 3 in<^es thick, to M Uid clo-iely together "ii 
thcsA capping'pioceA to which they are to bn epikcJ; the aidee !•• 
be kbi^eterl in like manner, from the level of the capping to t i» 
bottom of tbe w atercournet, with round wood of not ttM than 7 -r 
8 inches diameter, baring one eut through tbt middl* lonfitttdi- 
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lully: tKifl Rhcctinff to be finnlj- v^kad on kt riffbt 4ngU» t« th« 
piles; the height nt the cupping- pteCM above Uio bottom of U>« 
culvert w!ll uecefaarilv 1>« Ko^'orned by ctrcuinvtnncM which wo 
cannot nnticiiiiilc; Eu^cicnt wsterwajr in nil cjibiis hIivuIiI Ix) luft- 
Where the Vottom i>f tbc wntenwuriw i» remut* fr»ra lh« pravel 
line, it wUl be neceMUV toftoor ttie botloui of the culvert l« pre- 
vent it* bcinic choaJced Df the riaioK ^^ ^bo W§:, the effect of preft- 
nr< ou the *i<k's. Croia pieces ehuuld be curried from oppoaite 
ptlee, ka »l lop, aud uii the»e A« pUukiuK »li«uld bo opikMl to pre- 
rent tbc floor beiiiK furceil up. ^Lectiii^ pilvs mity ti« driven mt 
the opvlrom end if ucc««Mry, to prevent the water mniunft under 
tbe nwniig. 

The principle hen su^rgcsled bni this ailditiontil ndrnntimce, that 
it vill adintl (if tbc <ieep<'nine of the wMiemiiitM for draliiDse 
porpmeti, without cletrinieiit to the effieiency of the conduits. In 
casm where ■ WAtenray of S or 3 feet in brendtb i« »ufRdeiit, hur- 
dle* may be lubstttuted for the Hlicetinjir nf the Op and sidm. 

Railnaj/K in Bog. 

The subject of Rnilway making tbrouffh hogs bciDff very little 
undentood. we Dropow; the following *y«tcin io preference to 
throwing in earth to replnve th« peat, an o|)«T;itiun which may be 
extremely «xpeii^ive if the ninteria] be remote, and the hofi; Je«p 
and wet, for a cimiplcte embankment miut in thnt case be made, 
wkoM baae will rent upon the firuvel or clay at the bottom; it 
would, in fact, W tantamount ti> enibnn)(in){ Uirouich a lake, an the 
light w«l peat, inrtcail nf being comprtMed, would be forced up 
on all «:de!t by the heavier imtOTial. 

The siinie preliminnryopenitions bei rvg performed ns for common 
roadit — namely, side and ratcb-w.-iter drain*. »t the prescribed di«- 
tanceii, and firrmini; the bed or scat with dry pmt well chopped 
nitd Inniplrd, wc rccnmniend, if the bu|f be wet and deep, and 
time cannot be allowed for dtsSniiKC, that a layer of fiifidne^ li 
inehea Bqunro, and clotiely connected by ^ticheM or twii^-hiinds, be 
laid tnumvcrircly on the bog, n» ihown in Plate XIII., lifffl. 4, 5, 
and 6; over tlieae are to be pluce<l Iiin^tudinnl pieces or njilive 
round timber of about 9 inches diameter, )>iia>lni( each other S nr 

3 feet at the cnd«; the number tif thcino will df]rend on clrciim- 
«tuice», but there should n<.>t 1>e le«» thmi one under each mil; port 
of the uppo-r •iirfiicc* of the*c round tlmben ia to be adzed ««, to 
make u lc>*el bed fnr the rough eras* pieces of u>y 1SX6 tncliea, 
which are to be fimily spiked down upon them at n distance of 

4 feet apart from centre to centre; loujiitudiual piece* of half 
baulk are then t« he placed on these to earry the rail; th« npuuc 
may then he filled to tie level of the bottom of the raihi wltlj 
ipravel and SAnd, better knoKn in railwny language, as bnllB»ting 
and boxing. If thu lon^itudinnJ rnmid timbers be uumerouii, crosa 
pieceaof l-inch plank may bo luhEtitotod for hnlf b^nlk. 

It is proposed to adjust tJiia road in hiteral paralleliiim, an shown 

in the annexed woodcut, bv mrnns of brackets f, bolted ur ajiiked 

on the cro§8 timbers, and kejH or wedges i, driven bcta'een these 

brachcta, and the longitudinal sleepers/, hriicket* at the centre 

^ and joliita mar he itiifficii'iit ; 

PSH hH ^"^ ^'BTttcal Bojustment to be 

jm ^H made by wedges driven be- 

^Bfl ^^^ tween the ctom and upper 

^^^^^^^^^^^^^^^^^^^ longitudinal pieces ; 

^^^^^^^^^^^^^^^^^^H when fubHtdencc takes place 

^^^^^^^^^^^^^^^H^P eittent 

^^H ^H^ a fiilint; piece, I he vredges 

^H ^H may be taken out; the gatif^e 

HH ^^a "'^ ""^ """* '" " l'rf»<^ '"'*''' 

from within by cli»cks, or 

struininc piecct betweein the 
loBp^tudinal aleepws. It ia l» he obtwrved. that the mode of 
bracketing recommended, obviates all the diiticully of adjurtinent 
nhich oeeurA when Uie road pieces are fastened by bolts and 
vpikeii. 

The object aought to he obtained by the method proposed, is in 
the firrt place to include within tite drains an extent miihcient to 
give stability; *ind in the next instance, to ensure the permanency 
of the rtate of drainage at which it may be thouKht adviMible to 
iMinetnict the framing, in order to attain bv contitiuyus bearing 
the uniform reairtanee of the elastic material, of which the Mat of 
ihe road i» oompoud. 

faifine* in D'-g, 

If the bng be tolerably dry and not very deep, fttscineft, which 
■re not deairahle, tinleM a» a means of drainage, may he jiartly dis- 
pensud with; in that cuae the round timbera may be laid on the 
M(; ill uther cimb, where a ijuaginirfl is to be ^ft over, two or 



three layera of them may be neeeeaary, pbeel in alUnula I 

tudina] and lran«ver«* layero, the transverse one beiBg 
to r(HTe:ive the longitudinal ronnd timher*. 

When faitctnett are used merely fur dr^nage (Plate XllfiSc.S), 
for which purpose thoy are particularly well adapted io Mc.a 
nngle c«ntiniioU!t row tif them should be laid with a proper faUta 
the centre of the road under the level of the round tunbvra; am 
raws leading from the aide drains arc to be made to cvmmuaieatc 
with the centre, at dirtance* uf 11 yarda apart, and by alternatiag 
the crvtw rowx at opjiotute aides, instead uf making them meet eacS 
other at the centre, n craas-drain will b« had at every 7\ yards ia 
length, and the portioa of the drain nut under the road raav bt 
left open. 

The bat-ins or fascines used by Belidiir in a-aterworkt and in 
military operatiima. were made uf Hboots uf alx or seven yean 
growth, from T to 11 feet long, and SO inrhrn round, well tied with 
three band>, the ^rst 1 foot from the head, the ticc'ind 3 feet, aad 
the third 6 feet, so that there remained aliout t feet uf bnab- 
wihmI ur amall eniU nut bound; such a form, although answcfll( 
the pitrpiiKi^ intended — niimcly, for brcakwatcra or foandatioBt, 
would not miikc a continwius drain; neither does the r^tntrivance 
adopKil by military engineerit, railed the "faacine choaker/ ^va 
any other than a lirculur form, and an insufficient nnd UDrrm 

Siresaure, both equally unsuited to drainage; to obrtate theae dft- 
L'cl*. we have hnd reoourte ton contrivuice ahoHn in the anoeiad 
wundcuL. wliicli given a M|uare 
form, and the degree of com- 
piictncsa required. 

Shootn of hrancliw or brush- 
wood of ihe requiBite lenifth 
being procured, should be laid on 
the moveable ttole, ou which wip- 
per wirea to »crve lu Imiids, are 
to be placed trnnAvcrsely, in 
■lumber pinportiouate to tlie iu- 
teiideil length of the fascine, a 
bnnd in every 2 feet will bo suf- 
licient; the fuggot when put in. 
»huuld be 1 foot broud, and il'^ 
depth about three times what it 
is intended to bo compre»»cd 
to; thu* 3 feet may be com- 
pressed into 1 foot thick, and 
i feet into aay 18 inehe*. 

It will not be necewnry to he 
very particular in pWing all 
the nhoota longitudinally, o »uf- 
licient number, however, must 
receive that direction to givo 
continuity; the previa will bring 
all the rert into proper form, 
which being done, the copper 
wires are to bo tightly drawn 
and twiilMl, and the end* of 
the faadne« eawn evenly off, 
no aa to make n rloEU htitt- 
joieit ; the ppnuii mny be en- 
iHrged to luit any len^h re- 
ciiiir«il ; fsauiuee ought not to 
be loM than U feet long; the 
' ciilliiig« of hedgeii. If held by 
a (iitlicietit niimbijr of longi- 
tudinal brAni-heu, will funn an 
extvllent bavin uhen preaced 
in the maunei described, which 
is one of the great advantagea uf the machina. 

Canal* in Bvg. 

The protesg of canal mnkin^f through hof^ is a nibjeet de 
Ing eapeeiid connidt'ration and inquiry; so much depends oi 
cireumirtance* that no rigid nyxtem of opcrationii applicable in all 
caam can be specified — the |»osition of the bog, [ta cTejilb, its ena- 
tlgulty to reeipienti, for drainage, the level of tbasubetratum npop 
which tt resti) in reference to the level of thoaerectpiaDta,lte 
level at which the c^nal is intended la enter the bog, the di 
cutting to be removvd, ainl tho nature of the bog, whether 
flow, are Daosideration* whicli must influence the euuraa ta.^ 
adopted, aa w«II in the choice of aite. aa in the method of tierftii..— 
Ing Ihd work, upon both uf which tne auccew uf the tindertakinf 
will dejiend. 

Smenton, the abltst civil engineer uf bis day, having been coo- 
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■ctlted la tbeye&r llTSbythe Grand Canal Commuijr on ifieexten- 
•Imi vt their cmmI, fell into « gnre error In Barbing; "To avoid 
boKi if powible, bat of aiil ihi» ^Ing (Icepljr IdIo tfcem,'* (SoiMUin'* 
Siparte, V«l. XJ., p. 367.) lu our time we are tasjcht »y eiperi- 
coce to tODulcat« cantraiy doctrine. 

Bv^ lamb are, in our opiuipn, particularly favouralilo to connl 
ttrtiMiiwi; tlie site uf tbe v-aiml U ]iurcliiiii'.iblt^ nt a loir rutr, it In 
cbMp UtA facile in exrcution — ulwars prmuiiiiuK tliat tbe line la 
judicioualy cbp*«n amlskilfuUy irvrkcd; it if pcrfntty retentive; 
doM not ffutter tbe slupci nt tlie water'ii edge ai in clay and gravel 
hanlu; and the eluticity of tiio tnvin)! p>tti» in muvli, thnt tbey 
tsontlnue for revs without re|>air if u*vd cxctutively as trackways. 
Moreover, a line ofcuiuU paaaing tkrowgli hog furiuahrn the meAns 
•f reclamatiea on an cxteasiv* aeale, a* well in the preLmtnary 
prow of dmininif ua in the eoflveynnce ofnuiiuire Tor ila eultiva- 
tton. Tbe inereaae of fuel, and the emiilAj-mcnt which it« manu- 
faetore would afford In the working Aiui^h in ita vicinKy, ar« 
grenl Indaeemonta to give a dcfidMTpreferenrc to boKUodafor 
the ate of a «uuJ, — of cwirse, other rfMjuiremeiiU being suit- 
sblo. 

W« are Bot aurpriced at Smentnn'* ndvtee to avoid bo^ if pw«- 
dhlc, Kcing the principle advuented by him of not froinff deeply 
inte them. The canal from the Forth to the Clyde, SS mitoi ia 
letlgth, paMinit partly thrOMh bog, waa emnmenred by thia eele- 
fanted enf^neer in 176H, ud «M not fini«hed until 1T9I>, having; 
Boat tbe large aum of VMu,i>M>/. 

Bwi do nut euNKtitute the mnHter diffirulty of eanal making, an 
Ir mfloleatly altected by thi> hiotiiry of thn ^ent undertakinip of 
that deactiption. The canal of Lnngueiluc reipirri'd the ^rrfat 
geniua of Vaubim, and the mimifirpnofl of Lotiiit the Fourteenth, 
to carry ll thrau^ itK diSiiniltien. Prter the threat was oUifMl 
to abandon the projected canni from the Don to the Wolgn an«>r 
a v*ry large sum bad been expended nn it, o« ing to the unakitful 
lading out of the line. Tlieue examples, which might he multi- 
plied, will niAn for our pitrpoae. 

That portion of the (irand Canal passing near the town of 
EdenilerTy, in the Kin|>'i Countv, furni^Cit a two-fold inHliince uf 
the diffirulty of making a ctiDiii throufj'b hog, whore tbe level of 
the cubainititm la below that of the adJHrent river, am] of the ill 
efecta of not going deeply into the ]>og. It wjut eiippoocl that the 
l«rflj ehoaeo. whicf ajferded from e to 9 feet depth <if cutliiig, wu 
■iieb M wnnld euahle the uiuU'rtaking t4> be romplcted at the Icoet 
WMiIbla Mpeaae, aaaurain^ Ihnt the depth «f eutting (nllowance 
Ming nude for ■ubridenee), would give a f niahed cnnnl of the re- 
(prirad dimension* — namely, 'Ji feet width of hottonn, tG feet wide 
At lop, and H feet in hcitrhl fr»m Ixtttom i>f c-niial to upper nurfiHe 
of traekway. The excavation and drainage were eJimM on oon- 
enrrentljr, and that which wsh eipect^ to be lui unucually cheap 
meh of^eaitnl in shallow cutting, ended, after Reveral yean of un- 
remitting labour and enomiotii espuiiKe, in the formation of a 
hank on either side, 4i feet high for a diatanes of flO perchea, so 
that the caiuil with the carrying up of its sides and bottom to the 
required level, containing fl feet of wnter, wiu in the centre of a 
high artilicini embankment, having a base of ftilly 400 foet. In- 
dsnl tbe diffirulties were so grout, that it wim more thun once 
eODt«mplateil to abandon th# line, and to make a new cut; but 
thnragh the influence of the propHclor of Ihii town of Kdemlcrry, 
an example has been furnished, for the benetit of the eagincenug 
world at least, of an error uf tliL< gravest cb&neter hanng been 
carrivd to a aacceaful termination. 

The following process was lulnjited in malting this canal. Parallel 
drains, at 10 perchea frimt the centre line on either side, were 
made, and at S perchefl diitjint from these, and from eneh other. • 
aeriea of parallel drains to the extent of 91 nerrhe* fr«m the 
centre line on either nidc, were then mnde, emhrncing a brenjith 
of 8>* porrhcii; theac were crowed at right angles, at 9 perches 
difcUnt from each other, ao that the nren of the bog, from the 
lU-perch drain to the 34-perch drain, nn eith<>r sideof the em- 
bankment, was divided into squareH or rampart* of k per<-hes area 
CKCb. The drains of tboso squares »ere contiminlly widoned and 
■unit, and the spoil thtown on thi- mmpnrtu. U'hen th« Hjiml bo- 
came dry it was wheeled, together w ith an IM-inch lift of the mm- 
parta, into the emiumkmeiit in which the ronterial wad hrmly tram- 
pled and ehojiped, und while all the dry nimnarts were mi disposed 
of a new wt nere being similarly prepared by linking thu drninu. 
The fi)rmati(m of the canal thus proceeded until the navigation 
was opened, (ireut quantities of clay were then bontod for the 
lining of the bottom and sideii, «<ilirig the tmckwayx, and ivivoriiig 
th* whole surfoce of the banks, as we\\ to give weight and strength, 
as to necure them agairuit (ire and waste in summer. The material 
betug dry and lijht, the surface was M.t i»i tire many ttmnt, and 



was llahle for tlie same reason to be carried away by the winds; 
the baoks wen, however, perfectly retentive, 

Previuiuly to the opeuinc, wbon the water had been let in teai< 
porarily, a breach occurreiL tbe noonstmctlon of which (we had 
the direction of it) cost iOfiOOL in securing the embankment. 
This was done by wheeling dry boR material Into the breach, 
iirmly rsmniing it into its pUee, KM tneerporstinfr it thoroughly 
with the broken sides. Forty years have eUpaed since this wan 
made good, and no ainilar dtsaeter baa since uccorrcd. 

I'iliufr has sonMtimes been bad recourse to in making op such 
brcach««; hut it is a great mixtske to drive piles in a bog embank- 
ment, as thry disunite the piiriiclcv, and open a way for the water 
to escape, thoa increasing the evil they were intended to remedy. 
Vidlnocey in his work on canals bears testimony to this fact, arid 
bis views were derived from high authorities, such ae Castellus, 
Belidor, and others. 

It is neeeeeary to observe that the Kdenderry Canal waf made 
through the centre of a deep baain; tho lowest tap practicable 
being IS feel above tbe adjacent river, the Boyoc. It is therefore 
obrioni that an improper site wm ekoeen. 

TFe thus see tbe neee aoi ty of ascertaining in the lirvt instance 
the depth* of the bog, the level and nature of the snlirtratucn; 
and it may be laid down aa a general rule that ihallow ciillinjpi 
and cmhanlcments in deep wet boga are to he avoided; that the 
level at which marl is fonnd, or near it, ou^it not be selected for 
the bottom of a canal; and that perfect driioam ahould be carried 
to such an extent and depth, as to give stability to an area ade- 
ituate t4i the eustainment of a secure navigatinn. 

At the desire of the Institute we sbatl give a brief eeeount of 
iiur priK-ess of making a canal through deep soft bog, for which 
[lurpuMt ur th.-iU Rinkv choice of the BaUinasloe Canu, the most 
recently, and we nmy he permitted to say, skilfully executed, from 
the experience pret louidy act^uired, and the mu«t difficult of any 
in wiiii'h we hsve been engaged, with the exception of that of 
Edenderry. Ki'forv our time, the (irand Canal was carried 
through three nhort reaches of bo^ in the county of Kitdare with 
grriil ililTirulty: the water was forced into the canal before a iuS- 
cient Krutional area wnn obtained; and it wiu hy dredging, at a 
great exjiease and loss of time, that an imperfei'l nnvig^ible dopth 
of canal was mbsetjueDlly had; and mi cliimhy were the npenitinns 
then carriwi on, that when all the locks were hiult and the gulw 
hung, one of the lurks (the %>th) being at the comaienoement of 
one vf thoae hogs, and an aqueduct at its terminutjon. it was dis. 
covered, on the opening of tho navigation, that a mi'lake of if), 
fl in. bad l>e«n made in the bog level, which wus remedied by build- 
ing nn iiitcTmediate lock of the required fall. 

The Hallinssloe canal is Idi miles in Ivngth, 19 miles of which 
are throitgli bog, averwing from %5 to W feet in depth, and 
bounded on two sides by large rivers— the Shannon and the Suck. 

Kylemore iuig having been tlie wettest, softoMt, and tho most 
difficult to execute, we shall describe our mode of proeeedingin 
that tociilily. Tbo length of IhiK hog in the line of the csnal Ik 
3.100 vardu, terminating at either end in ravines bvtwevn it and 
the atlincent hoa^t, leading from the upland to the river Suck, 
which licK Kome dlHtance north of the line uf mubI. The drain- 
age of this lot was carried lliriiuirh thiiw ravines with cvnsiderablv 
difficulty and expense, there being no tntemiediiile latrrul tup. 

Oiieraiioris were eommrnced by making a dmin in the centre linti 
of the csnal throughout its entire length, 5 feet wide at top, and 
I fool wide at botloiu, and .S feet deep where practicable, (Plate 
XIII., figs. 7 and S, H.) In situation* — and thoy were mimeroiis 
— where the fluidity of the bog would not admit thi« depth, it t*a» 
snnk about 9 feet; and in some places not more than from I font 
to IB inches. .At SO feet from the centre, on each ^idt^, druins of 
hlce dimensions were made, which lined out the limits of the top 
opening of the csnal A A, nlhiuing 9 inches to the foot ilope, a»- 
Kuming thnt the luhwilence of the tiog nurfai^e would increimi the 
slopes to IH inches to ibe foot, and pve the required brcuilth at 
bottom and top af cannl when omplete. At ^ perchei, and at 
10 percheN fniin the centre on each fcidi*, driiin« H B, CC, parallel 
to the foregoing, were made, of like dintenNioiia, making itevcn in 
all, in<-iudiiiK tiio centre drain; the>^ were croK^eil at right angles 
friiiu the lO.perch drain ntirtti of lhi> ccutrii line, to tbu lO-jUTcb 
drain ionth of it, D l>. At in perches distance from each other, 
anil in the inten.-Bls of these crossings, other croMtngs E, were 
made from the 'V-perrb drain nnrth, to the i-pervh drain south, re- 
ducing tbe intervaU longitudinally aithin these latter crossings to 
S perches. All of those drains were worked by slight sinkings, 
keeping the top opening!, as at limt, to i feel, antil the bog nc- 
quired Kullivieiit comiioteoce tu allow deeper incisions into it. The 
centre drain and the verge dniin* were roost worked, and the 
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4-|i«rh ^rnim mrt. and after thpM the lo-jierch dminit: tbr rrntn 
ilrninn in all «■>«« were kept to the dejith tu which tliC {inrnllel 
drntna had lif«« «unk. 

After KMnr time, when the cpoil of the ■inklngi of thDcrntrc 
drain nnd of the retgt draiim arciimiilntcd Ui nn im-nnvriiieiit 
lietEht, Biul timt the rHinptiria F (i, iH'canir rotiKiliiliiUHl, nhich 
tbp pressure of thr hpoil, nidei) liy dmdiairf, a|ic«ilily plfeftcil. one 
of thnw riimpniii. wv F, wna cxcnvnti-d and whcelisl out boyund 
the l<)'|ti-rrh l«ii«itiiitin«l drain rinrih. ('; after whtclt tho centre 
drain knd ver^e drain were boldly ■imti, and the !i)ioi) Cflst til iipon 
the pscnvsted mmparl. The parnllcl drains were then miitk; con- 
rurrrnllf with thcM tJw cnwi dmiiiit werr a)M> itrejieiiedi Huhne- 
qncntly to these openilifliis the ramjiArt <!, warn excavated and 
whrvird out hcTund the lO-pprclt drain, south Mdc, nnd the ciowt 
and parallel drains coiiwcutivclj- vunk, im un the mirtli Mde. 

In thii rinte of proceeding* it became neeeranrjr to excavate and 
wheel uff th« tprril nf the rroui dmimi. ntiiate between tJie verxe 
ilralnti and the lO-jierrh drain* to a *hotl difelitnce beyond the 
lli-|ierrii drain* on eiich vide, in order to adroit of their heinj; 
nidened nnd deepenrvl hiddlr; the itiji iipenini[i>itirrRn»ed tofi feet, 
and the depth to thiit of lite iianillel itruina, the !>iM»tl of wltirh 
wik<i rnKt b«ck from the vcr^'ek in order ako to their bcins widened 
and «tink, but in a lent desrve than thoKp H]re«dy nieiitij>tied. T^e 

firoxiiiiily of the river Surlc, runiiiriK nearly iinnillel with ihc canal 
rir its whole Irnffth, alTitrded opp«rtunltiett of flontins off immense 
iitinntitieM of stiotl in time of nuod, whif h considerably accelrmted 
the iirtitrreoH of the work. 

The effect of this ay«1em of irmitfiite waa ut cause the whole 
niivu of hog. roTDprchcndrd between the lO-perrh drain north and 
the lil-pen.'li drain iioiilh of the eentre.ln *u)nidt\ nulwJdenoe com- 
mencing^ itt the centre and ver^ druina which were unceasingly 
nprriitcd Tipon daily, and derrejuin^ j^adually to the lO-perch 
draiiM, wliich, HJth the intemivdiate drain ik were lew fVettueotly 
Rinli. This rotation beini; iierfiiniicd, rnniparta were prepared in 
the manner before detcitbed, iind when consolidiitcd were exca- 
vuteil and wheeled nS to the prencnhed dintancv fn>m llie eentro 
«n eiich side, and the process of drainacc Irelweeii the verin> drains 
nod (be lO-pereh dmina |>n>cccded with iw before, .ill thc^ operit- 
tl«n» beiujf cotwiaotly reoe*ted until the re'[uired depth wan at- 
taiitpd. it wnM Iheo found tliat the ttirfAce of tlie bog, origiaally 
84 feet ah<ive bottom at the verge* of the canal, had subdacd on 
nn averge W feel, it havintt in nmny pluee* sunk In within -I feet, 
aiiil in «eaie few placeti, where the bvg waa lery soft, to the actual 
level of bottom. 

The ^lojieit were then mnfied and drewcd — th« centre drain 
rtrniKliteiied and Hunk thrutiKhotit hclou' llie ]«vvl of the tK>tt<?R) 
of the canal, which wm thti« Kojit drv nnd lirm to reeiat the col- 
hipsa of the tide* — the bottom clei«risf up, the ctoM drdiiui E and 
I), from the eanal to the *-perch drain* on cither tide, filled up to 
the Icrel uf the bottom of the^e f-p^rrh dratm B H, stid when the 
farmer were, nt their entrniiee into the eana], below the lop wAter 
line, which owurred in many placet, ihoAta of sufficient cnpicity 
were inserted ftir the full breadth of the Iraekwnym, to prevent »ny 
Meumiilntinn of driiinnfre or surfaee water in the parallel or cro«x 
driUna, which would, if this precaution were omitted, or the p*«- 
t*ge of tlip w»ter thrnneh those shaotfl impfHled, caiue tn'Ont de- 
rangement by eiirryiiig in the oidea, producinx the tiubHidenee of 
the traekuayri and forcing up the IxAtom. n common o<eurrenre 
fmm the cause h>9re assigned, erirlenee^ uf which lire vUilile in the 
wt)rk reftirred to. The ^idi-s or lutik'^ were then <jlowly and cnre- 
fully railed with the li^falevt and dryevt of the Kp»il to the re- 
quired beieht. In soft nlareis where the kurfaee of the bof h.id 
cunk to tlie leiel of the buttom of tho eunnl, fitscineH of bentb 
were laid under the lljtht dry iiioil of wlitdi the hinik w^ formed; 
the tAp-drnins were tbcn cloted, and the water, for the purposes of 
nari^tiun, rapiiHg let in— a precautionary mcjiiure of much im- 
portance, in order to prevent tlie lixing uf the bottom and cullutiKe 
of the aide*, which would have inevitably tiiken place if it had 
been alowly admitted. A mrling uf clay 1(1 feet broad and I foot 
thick, with S Incbea of itraveJ, iva« then laid ou tu form the tow- 
in c-path. 

*V e mar here olmr%-e. that throughout the whale of the execu- 
tion of ifiia reach of cunul. 3,liJ0 yurdii in len^h, nuiw of the 
iiuincrwutt dralaa with which it wita traier>«d attained a creuter 
depth, at any lime, than nbnut i feet, except at the rnarfrint uf the 
hoK, termiiiatiujr in the riivine* at either ends; here tfae drain;) 
were luok to i> feet and upwiirda; the work wii« three yean lu 
band, tud had two yean mure been employed in the execution, 
two-liAhii of the cusl would have been unvcd. 

It may reawnably )>e asked, why a top opening of Si feet waa 
UBunted for Oua caiuil iu lA) feot eultinp, requiring, when complete, 



n buttom lircadlh of itt feet, and »lope« U to 1, whicb, bj UwM 
dat* — viz., SO X 3 -f 94, would irive a top inieiiinn of R4 feet; a(d 
why on extent of 10 perthcw on each aide of the centre tine of the 
canal, should be adopted sa the liiuit within which the drainafe 
was effected? To tlie*o querie* we reply, that ve had vacertaiaed 
previously, in tlie perfumionce of oimilfir audertnkiags, that siib- 
tidrnte would reiult from drainafce in projmrtion tv the de^th 
and fluidity of tiie hog; and that if the top upening were prv- 
veated from narrnwinft by the doaing in of the eidea, I he bresdlk 
at tup would be transferred to whatever point the subrJdcnce of 
tlie ■urfaee would rert at. W'e aloo huA previ«u»l* acccrtnined ia 
the instnnccii which citme under our observation, that the near it- 
pokit of the ripoU to the opening, puibed in the hiite^ by the in 
cumbent weight, contrarted the opening, cloned the ceutre and 
ver^e drninii, forced up the bottom, and th»« derHiiiced Ibe whitle 
tiyttero of dminafe; lieoi^e it wui, that didancen of 10 |>.' ' ■ 
from the centre line, on eilher side, were fiaed m the n 
plHoe« of deposit of tht! Hpoil, im wqU il« the least breadth to "uu-r. 
the drainage operationn uhould extend; uid the >y«teni ado[tted 
fully answered our expocLaliunii. M'hero, for example, the aurfua 
hatl'xunk tu within lu feet of the bottom of the canal; the height 
at whieh Uie banks were funned (being 4 feK above water Une, i» 
ilIIuw for ulterior subsidence), the opuilng at top waa trnnafaiTid 
to thnt level where it beeiinie the proper breadth with Oope* nf I( 
lo 1, and where the ktibcidence nil* grenier (ir len, which neeeni* 
rily occurred from llie unequal depths aiid eomnoiition nf tJi* bmg; 
and that the nlojieswere too tiromiiifnt or loo flat, or that ctmtrv^ 
liiiji liiul eiuued friiin uiikkilltil or negligent working; theae im- 
gtilaritie*, from which alogieH in cluy cnttlogii and eRibaakments 
are not vxemiil, were enxily rectilied, and the uiving waa of giia l 
vatue^ both with renpi^ct tu time and cint uf execution. Had tht 
top utiening been ni:ide in accordance with the aptctlicatiati — 
namely K-t feet in hrcndlh, the cubical quantity eoBt«ined bi a 
linenl perch would iimuunt to ftfcO cubic rarda; whsreu with a 
Sk feet tup o])cmj]g for the same leagtli, mid a imlmidenoe ta withta 
10 feet of buttom, the cubiral contcnta would be OOT cubio yard*, 
making a naving of 2.1^ cubic yardx in tho <tecttonal area, which 
upon tlie len^h uf the lot, (4»e perches) nmounl* to I I3,'£I4 cubic 
yards, beingniurc than 30 per cent., iudepeudeuUy of tlie van 
rcductiun by druiniLge. 

The extent tu whirh the ayatem of drntiuige waa cnrritd — 
namely, lo pcrcheit on euch side of the centre, was for the purpoM 
of con-uilidnliiiif n npnre tbniiieb which tbc ucceaMTy sinking far 
the formation uf I he cAiuil cuuld be made, which it would luTeliOTil 
scarcely |iu«nible to uctromplinli, witliout dr^t having brought a.eaf^ 
ficient breaillh of det:p flow bog inlu a drj- firm state, capable a( 
iiffurdiiii; facility in the execution and tltc rcijuieitc Bccurity tu ibe 
unvi^iUiun, 

Ciinal* may be mude through shallow and dry bogs ntth greal 
facility and clieapneu by the ordinary prucew applicahle to other 
Hoila; ':ure being tuken in dry hogx, which may not be sh^lloi^ 
th*t ttic bottom U'vcl of the ciinal bo not remote from the grani 
line bencuth th« bug, whidi n judicious diitributiuu of lochaee 
would ciinble the engineer to lix ut a proper level; utiicrwise the 
cnnal will Iv cottly in its mniciteniiiK.'c, nnd defective in its iui«ig^ 
tion, from the tendency uf Ihc biiiik'< to (ubyido and the bottom Ui 
cuUopne; and if by^ accident the wiiter nbuuld run u9, aerioua d»- 
runfcemutit would inevitably be the cuuscqijence by tlie JivUii^ In 
of the travknuy* and the awelliiig up uf the bottom. Aloreovtr. 
fining the bnttom level of tbe canal cortBiileriiMy above tbu grant 
line would be grcntly oppoaed to the re^lamiition of the bog. 

U'c have thus endeavoured with tlie utd of tho acconpanyLqg 
dingram^, lo give practical informiitiun on subjects preaetitiiig di^ 
lituilticH wliicli an t^nginecr in ibiKfiiiiiilry xt freiquently nailed uu to 
contend with; and us ibc priuciplcn laid di>wn are the resulta uf 
actual experience, we feel nstuicd of tbcii cvrrcctoesa, and ilv nut 
limitalu tu recuainiciid their aduptiuii. 



Ifeerr Brtahralrr. — The fDrmation of IhJi brtskwaler, aadcr the aapet* 
vitidii of Jlriira. U'llltnr anri Uur|ji!(, it procepding *atiarM't*rily. Il begma 
near ihe Loak-onl bbute. anil ii lo luii uul la a«i, i.i ean(« «f abo«t Hot) fL, 
to rural a harboar. Alioul 200 ftet n exerulrd. and 100 ftel will ikutUj ba 
aUdcd. The iiulcr facet aie uf llramlti^h Fall ilone, backed iip Willi Pmi. 
lanil none. The ttonrt mawure aliuut »U euMc feel each. Tlte apica be- 
twecD lUo two walU it tilled in lulid with concreie. Largt block* of hard 
and dry coocitie arc I'lciiaicd, rcailj lo uie aa (bry (ct oal more to tea, aad 
tflo diving-lwlU ate in ■■*i!> ut*. Tli«r« i« a tteaiu-craac far landing itat 
•loaafmai lh« abip*. aid llinnilU /oc giiD<ti»{ Imn aad lirich>«arth analaa 
wotfced by (tM».|>«w<r. Ucuti. Lt«, ul CbltwiU-tttttl, h« the 
lun. 
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UFE OF GEORGE STEPHENSON. 

(GhuAuM Jtwk page 1T3.) 
XVU. THE LOOOMOTIVK STHl'GCLE. 

Id Ixyiag down a railwny between Liver|iiK>l and MRnclierter, a 
new qnestion was opened uf what should be the workinf; |iuwer — 
bones, fixed engines, or movinfr en^nee. The enrly starteni of 
the anidertaking^ brought forward the locomotive, then new, beinff 
muvad to it by George Stepheniidn, The pHpem Jamea laid before 
Mr. Suidan were drawings of &tepheiiKon'K engine, and fmm that 
time the rtm^le waa no leas for a lucumutire engine tliHi) for a 
nilwajr. Thia waa a bold step. There was no lui-onwrtive ninntng 
nearer to Liverpool than at Leed»>, and there only Blenkinsop'a 
engine- Tlie atop was bo bold, that there were nut wanting those 
who wished for fixed enginef, or even fur horven, on the railway.^ 
Tfaua among those who were most earneHt for a railway, there was 
great strife as to the way in which it Khould he worked. 

In the first prospectus,' as already said, the use of the locomo- 
tive was taken up as a needful branch of the undertaking. Jii the 
second prospectus, it was acknowledged that oltjcctionii had been 
laade before the House of Commons to tlie use ot the locomotive : 
''Another and a more plausible objection was founded on the em- 
ployment of the locomotive engine. It was contended, in the^rW 
plue, that this new and peculiar power was incompetent to perform 
the task assigned to it; in the wemid place, tltat it was unsafe; and 
lo'llgy that in its operation it would prove a pulilic nuiKunce. By 
the eridence, however, it was proved that it was perfei-tlv com- 

Sent to perform all that was proponed to be accomplivhed ; and, 
ore the evidence was closed, the rounsel for the opiionentM of 
the bill admitted it was nafi. Upon the third point of objection, 
the committee are confldent sucli inipruvenient^ will be made in 
the construction and application of this effective machine, as will 
obviate all objection on the score of nui^nce; n)id ax a guarantee 
of their good faith towarda the public, they will not require any 
cbose empowering them to use it,— or they will submit to such 
restrictions in the employment of it as |>iirliament may impose, 
for the satisfaction and am|)ie protection both of [iroprietom on 
the line of road and of the puldic at lurge." 

In the report after paiising the act made the 33nd May 1K2G. the 
directors say : "Before concluding this report, the committee will 
«y ft few words upon the loctjinotive cnpine— a power for the con- 
veyance of good8 and paKsengern whi<'h they look forwiird to an one 
highly adrontageouH both to the cumpn;iy mid the ]>nblic. 'I'licy 
have never doubted tltat the ingenuity of the country would be 
exerted to conBtnict an efficient and uiiobjectioniible mncliiite fur 
thispuniose; and tlicy are able to state, that they have already 
leceivea a proposal from an engineer ut' eminence, to furnish ait 
engine that sball comply with the clause in the act, compelling the 
eoasamption of smoke, — the engine proposed not to be paid fur, if 
it do not answer the ubjects of the company." 

In the report of 97th March \vi», to the second yearly meeting,^ 
the directors say : "The nature of the power to be uned for the 
conveyance of goodn and passengers becomes now a question of 
great moment, on whatever principle the carrying department may 
be conducted. After due consideration, the engineer has been au- 
thorised to prepare a locomotive engine, which from the initure of 
its construction, and from the expcrimentH already made, he is of 
opinion will be effective fur the purposes of the company, witliout 
proving an annoyance to the public. In the course of the ensuing 
iiimmer, it is intended to make trials on a lar^c scale, so as to ati- 
eertain the sufficiency in all respects of this iinportnnt machine. 
On this subject, as on every other connected with the execution of 
this important task committed to his charge, the directors have 
•very confidence in Mr. Stephenson, their principal engineer, whose 
ability and unwearied activity they are glad of this opportunity to 
acknowledge." — No particulars of this engine have been given. 

Although Mr. Sandara and his friends were staunch for the lo- 
comotive, the board were not all of the same way of thinking, for 
some powerful men set themselves agaimit it, and wished fur fixed 
engines. Out of doors, most of tlie engineers of that day were 
■ff^st the locomotive; so that it was by no means settled Ste- 
phenson should have his own way. Then, too, many beset the board 
with plana of their own. The treasurer soys" : "Multifariiius nere 
the Mhemes proposed to the directors for' facilitating locomotion. 
Communications were received from all classes of persons, each 
recommending an improved power, or an impnived carriage ; from 
profesaon of philosophy down to the humblest mechanic, all were 

■ Mr. Daiidan'i LMtor.— Mr. Sylmln'i ntjwn. » UuuUi'a HTiturr, p.B7. 

■ If SS. bank of FnapccluiM bcloBilat to Mr. Booth. 

* HIS. look sf FraaptcloMi bclsnfliif to Ur. Boatta. * Boolh*! Hlitorj, p. 07. 



xealous in their proffers of assistance; England, America, and con- 
tinental Europe were alike tributary. Every element and almost 
every substance were brought into requisition, and made subservi- 
ent to the great work. The friction of carriages was to be re- 
duced so low that a Hilk thread would draw them, and the power to 
be applied was to be so vast as to rend a cable asunder. Hydrogen 
gas and high-pror^iiure steam — columns of water and columns of 
mercury — a hundred atmospheres anil a perfect vacuum — machines 
W'orking in a circle without fire or steam, generating power at one 
end of the process and giving it out at tlie other — carriages that 
conveyed every one itn own railway — wheels w ithin wheels, to mul- 
tiply speed without diminishing power, — with every complication 
ut balancing and countervailing forces, to the ne i^un ultra of per- 
petual motion." Goldswortliy Guiney was very active." 

Tliis is a lively painting by one who well knew what was done, 
and it shows the power of skill and knowlcilgc brought to bear 
whenever a great undertaking is in hand. Many of the plans may 
have been whimsical — many utterly foolish — most fruitless; but 
the end of all this work has been to make the locomotive in the 
shortest time the best -finished engine we have. The engine, with 
its springs, buffers, fenderii, safety-valves, whistle, feed-jtumpx, 
blast-pipe, axtex, is the work of a thousand minds, — each giving 
more or less, but all helping ton ards the same end. Nor is this to 
be lightly set aside, for it gives a warning to us in other caseH, 
The first sketch of an engine is the work of one man, fraught with 
many faults, — built on some great plan, but wanting in the meann 
of rightly carrying it out. Trevithick builds a locomotive, which 
blows up for the want of safety-valves which will not turn round 
and will not run, or which wants crowbars to help it idong. The 
mind of one man is not enough to work out any great undertak- 
ing ; however great a man's mind mav be, whatever liis powers, he 
is heluless alone ; it is only by the help of others he can hear him- 
self tlirough. liideiiendeiice may be wished for, may be soucht 
after, may be tried lor,— but the world is ^ made that no one has 
power but by the means and help of his fellow-men. On the other 
han(i,weougbtnevcrlig]itlycast away any new undertaking, merely 
because it cannot be forthwith made to work; if the ground of it 
be good, there is wit enough in the world to bring it into working 
trim. 

We have seen that in 1R2H Stephenson had been so far backed, 
timt he WHS aet to make a hiconmtive; but the other side were un- 
tiring in their endcavourn to put him down. In October ia2H, two 
of the directors' and t)ie treaiturcr were KCnt to Darlington and 
the neighbourhood of Newcastle, to see on the ^pot the working of 
the locomotive and fixed engines. Mr. liooth wij-s (p. (j9) : "Tlie 
depiiUition returned with a fund of inforiuutiou; but of so mixed, 
and in some respects of so contradictory a nature, that the p^reiit 
question as to the comparative merits of locomotive and fixed 
enifines was us far from being settled as ever. One t>tep was 
gained. The deputation was convinced, tiiat for the imnteiii>-e 
traffic to be anticipated on the Liverpool and .Manchester line, 
horses were out of tlio question." 

The ground was narrowed to locomotive and fixed engines. The 
next step was, as the directors and Htephenson differed, to name 
two engineers to make their report on the two plans: but to choose 
such was to choose enemies of tlie liicomutii c. Mr. James M'alker 
was chosen as a leading London engineer, and Mr, John L'rjieth 
llastrick as a northern engineer. On the I'ith January 18S9, they 
went to a meeting of tlie board at Liverpool, before setting out; 
and on the Qth of March they sent in their rejiorts." 

These reports are printed ti'gethcr, — first that of Mr. Walker, 
next that of Mr. Itastrick. It sc>;mB that on the 10th of January, 
they met at Stourbridge, where Mr. Itastrick was building a loco- 
motive for America. t)n the 13th, as said, they were at Liverpool; 
on the 13th they went with Stephenson along the line of railwny; 
und on the 14th were at .Manchester. They acknowledged the line 
was "very superior to anything that had yet been done."" On the 
IJtIi, Stephenson went with them to the Bolton Kailway, then 
made under his direction. There they saw a liK'oniotive, made by 
him in his best way ; and they sny they had fnnn Mr. Peter Sin- 
clair, the secretary of the company, a report, "which proved the 
great ]>ower whicfi the engine is capable of exerting.""' There 
was no lock-up aafety-valvc to this engine." Spring safety-valves 
had been introduced since 182 ^ and h ruught-iron tyres instead of 
cast, and the engine set upon a spring carriage. Air. AValker says 

■ Ei]iiibur(1i llevifw. Oitobrr \eSi. Anmtr Id Ludncr, IKU, p. l^tanil ZH. (In 

Llbraiy oi Initltiulaii o( Civil Knginwri.' 

f Stc|iliFi»i>n iiid lidckt'i Rriinrl, p. II, wfi Itire* dirrrlon. Thnc mm U«>i«. 
JuDiri Crupptr, JdUii Uu», Biid Adam llixlgtoii. Uforgr au'phtuioii, wtiti llcun. lUi- 
tHrt Slr]iiir»Buii ■ml i'Ocke, UkrwiBt molle ■ rrliorl. 

■ Booth*! RlilDry, |>. CB ■ Wtlkrr'i Krport.p. 3, lUitrkk'i Rrport, p.4L 

la wdker'illcpait, p. I " Walktr'i Bapon, p. 17. 
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every new •nfcine St«ph«iuon mnJe, difller»d tit Mtna re«p«cta from 
the one )>r«vMtinf( it, nrid Wiirt uiliiMa f* tlie grtaX imprDTementS 
inAii«.i' The c-Mt-iran tyiva w«rQ w«ni <Hit on tht Dnrlin^on 
RaiIw*^ in ton wMk*. vrKile h Mt af wronght-iron t)>T«ii on th« 
KiUJn^ortti wu tw«lve moathi in umJ> lt«ruthu8, ind in 
sud) null thiof^ the loeonutiv* was feerly brought into b«tter 
WArkinir. 

On tne isth of January, >t Leeds, Me««r», Wulker and RaMrick 
raw Bl«nkin«op'« enj^no ; on the ITth, 18th, IMh, and Wlh, they 
woro nt Darlinfrtnn, and on the Stoekton mhI I>arliR|fton Kniliray; 
on the 91>t at SunderUnd, and on the llettAn railway. Part of 
tbb had formerly been worked by loeumutivea, btit latterly they 
had bean fivcn up. and fixMl enriiiM were lued instcnd. from the 
93od to the ¥9th, the weiilhcr lieing anowy, Xf 4viinL U'alktr and 
Rastrick were at Newcastle, and met NichulaK \P'oud and Mr. B. 
ThompsuD of Aytmi, the fr^ent upholder of fixed enptiea, which 
tli«v«w oa the Bruntan and Shialdn Kail way. >* 

On the SOth February, MeHra. Walker and Rnatriek met at 
Oxfonl, and stayed untu the V4th, guin^ over llieir aereral re- 
(wrtn. 

Mr. Walker'* iiim waa to overrnte the e«»t of Iho loromiitive, 
anil undermte the eotit of iJie Hxed engine; and he did not nllov' ■ 
th« loeomotive gave anv i^nter apcommudation to the piihlic. It 
is worlli Kayinff, that tne Live-rpixil ami Mnnrhetitcr Railway wa« 
laid oat for tlie lucomotrve, as It wan then tiiuleraliiod, for Mr. 
Locke tnld Mr. ll'alker there were thirty loads cniHiinf the rail- 
way nn the level." Thew the latter tnou^lit were inconvenient 
for the ctatioiiary iyitem, luid Duglil to Imvv lieeu niter mI. 

Mr. Walker saya deddedlj on the question of comparative 
aafely, ".Ah ii general antwar, I slunild Kiy (hat the stalionary is 
the difer, chiefly fmtn the lucemotive* being neceiwarily lii)[h- 
prawara en^nea, and ttcconipaoyiuif the gooda ur paaaenjjer* uuon 
the "niy."' ' 

Mr.fUstrtck aava: "I am decidedly of opinion that l.l niiW 
per hour on a railroad may be Uavetled in perfect lafety htith ti> 
coodt and pnwcn^rs:"" but then he KOFAka of statiunaiy engine*, 
lie tlinujcht, tnti, that lor omoti vrti weiMliiiiff more than S ton> could 
not be conveniently used to icet a apeed of miTe than 10 mile* per 
btitir. He nido tliii part by saying: "It was the decided uptuioo 
of Mr. Nicholiu Wmd. when wc saw him nt Killingworlb, that do 
loeocnoilve engine iliould travel more tliaii eiKkt miln per hour; 
and his opinion, from the grent experience he hiu had in the u*e of 
tbem, U entitled tu tlic freatert respect : and I atn perfectly of hix 
opinion, BO long tw the eiifrinea are made of otirh tcre.it wcieht; 
therefore, the fpeat desideratum muai he to itiake jutwerful eiijrineN 
ef the IrAift weifht possible, ludecd. If vc ore to come down to 
eight milm perliiiiir, and from that pcrhapK to Kix, I nhould say 
that the Liverpool a»d Maochenter Riiilway was a complete fnijurv 
— all the golden hopca held out of expcilition and diapaldt would 
completely vaniah, and the public woald be most ^levoualy and 
bitterly diii appointed. Therefore, we are of opinion that ten miles 
per hour ii< tlio speed you ought to travel at."^ • 

NickoUiB Wood, it Km bam already seen, was always behindhand 
with Ste]>henflon, and it mut«d the opponents of the IntU-r to cct 
Wood up agunft liim, tlioufth it Mwroit slmnKv the maker and 
w»rker of the locomotive aliould be hold as of Icce wcinlil tlmti he 
who only saw the (rurkinn. Mr. IU«trick avaui set* Wood agninvt 
Stephenson at P>ice ^t, dl^c^ie» the mirk of tbu Lannufiirr WUrA 
eii^ne on the Bolton and Leiifb Uailway, and says of it, "That it 
b, Iwwever, an csperinieDt cf any value for detcmiining what the 
npilar work of a Iwromotiv-v etiiiinv miffht bv, that is Iv travel ten 
or twenty miU>t ri|{bt U'hcnd, will, 1 slimilil hope, not be itsaerted. 
Kaperimeritii »f this nature arc more likely to do tuirm than ffood, 
as they lead the publio to es]>ect much g^-ater perfomvance* from 
the lowimotivf than can ever be realised." — At page T5I, Mr. Hji»- 
triok hint«that iklthoiigh Chat .Moat tlien scetnod firni| it must »nk 
and ((ive way under the looomotivet. 

Of these reporta it ia enough to say that each cleverly carried 
out the work assigned Ui it: Mr. Wnlat-r'a ban a ■pecions m^nump- 
tlon of candour which miKht deceive many, — ^Ir. Knatrick'i ahown 
a wish te set aoido Stcpheri^un. and to put up himself and Nicholas 
Wood agninat him. .Mr. Itantnck whs reitdy for whatever might 
happen; andnllhuugh he and Mr. Walker prclVmtt the rilaliomiry 
enguie. yet if the locomotive were uued, then he and Mr. Walker 
had scnemed an engine which wna to act aside Stopbcneon's."' 
Mr. Riurtrick wan one of tlie engineers thought of for laying out 
the railway when (he McHsra. Reuniewere displaced. StephvuwD, 
h>wevcr, liad the preference. 

IS Wilbtr, f.U • ■ W'allwr, p, W. '4 Wtihrr, p. 4.' •* VTalkrt. p, » 
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The report of Mr. Walker was anawercd by Mr. Robert $(•- 

pbeovon and Mr. Locke, in a pamphlet nsm^, "(tbservMiont ■« 
th4 (.empnrative Merita of Locomotive and Fixed Engin4M, aa ap- 
plied to Railwaya, compiled f^«m the R«Mirtj> of Mr. Geof^ St*. 
nhenmn.' This amiwer showed so fully the emptineaa ef Mr. 
VVnlker'saMertiona, an materiiUly to damage the party w be had 
aet him an. It in nov uiwU'im io go into all the bearings of a dia- 
pute, on whlcli time has given a judu^nent which cannot be dla- 
pulei), against all the aseii rapt ions and forebodings of Meant. 
Walker and ltA»trirk, and la favour of tha eourw adopted by 
George Stephcnuon. 

xvni. RAiKntt.c 

la the Ibinl yearly report, of Isth March I»W, the dirvetota 
onlv say that they have re<ceived the reports of MeaM^ Walka 
ana Rastrick, to which their consideration shall be given. 

Measn. Walker nnd Itaiitritk's reports, linwerei decimve in Cbeis 
terms. wonM not bear inve^igatiofl : and their ptumpter* swea to 
hare been so far dlacomflted. that the board at length settled M 
the nee of the locomotive. Mr. Richard Jiarrisoo had long thtnigln 
that a rewanl, to be ofFcrrd br the rompany, would be the be«l way 
to K^t Hi the knuwledi;e of the best locomotive: and his brother 
directors look up hii plan, nod, on the dmb of April, agreed to 
eive 30(1/.^ TheoppoailiniidirectomhadstillmifEcient inlnienoe te 
trammel the oompetilion, ami, aitiiig on Mr. RastricVa supigeslkiB, 
they particularly limited the weleht of the engine. Son»e»-ere oal 
without hopes Stephenson would not be able to innke nn engine to 
fulfil the ouitditinna, nr to rjury tlie day. 

The conditiona, given forth on tlicz^th April I8t9, wer«— Ist, 
the engine should consume its own smoke; find, an engine ef nx 
toiii abould draw twenty tons at leu miles an hour with a preaaun 
of not more than M) lb, ; 3rd, for two safety- vnlves, one beyond the 
reach of the engine-mnn: 4th, the engiDC to hare springs and lit 
wheels, and to be nut more thnii fifteen feet lugh to the top of ike 
chimney; 5th. the engine uitb water not to weigh SDona than tit 
tons, and if Ices would be preferred on its drawing a nroporttonale 
weight— and nn cngint- writhing only four aiui a half tons might 
be put on fimr n'hed>i 6th, fur « mercurial gage, showing tbesteasi 
pressure above Ulb. to the Indi, and to bhiw out at a prvmure tf 
GO lb. : Tth, the engine to be sent to Liverpool not later than lit 
Uctoberi 8th, the price of the engine not to be more than SMt,' 

The time »uh atterwarda made the Cih «f Oetobcr ; the gnsuid 
was chosen at Ilwnhill, a Ant on the raUwny, two inilcK in uoftk, 
and nine mile* from Liverpool, The judges were Mr. Nicholas 
Wood, -Mr. IU<itrick, and Mr. John Kenne-ly of .Uai»ehe«ler — aoof 
of them likelv to be too favourable to StepheniH>n, On the nora- 
ing of the 4tfi, th<! ground nt Itainhill w«q crowded with maay 
Ihouoand people, and ainung then several of the firct engineers H 
t he ilay,° 

Five engines had been named, but only three came up; atid etdi 
of thene wan tried on • day by itwlf, Rtepheoson havirtg the fir* 
day f«r the Jioekfl. This was a fi.ur-«-beel engine, weightng, with 
water, four tons and a quarter ; the low! to bi> given to it waa ivj 
toiu, making a whole load of IT ton*. Shortly after the iirst lorn- 
motive was tried on the Killingwortb Collier)- Railway, it t* nil, 
the means wsa found nut of raining the heat of the (ire, by carry- 
ing the Ktenm into the chimney, where it escaped in a perpendics- 
Inr direction un the middle, nfler it had done it* work in the 
eylindcrs.^' This wait likewt^ followed in the Jtofkrt. Giimey says 
he was the first to ntnrt thin way of getting a draught. In l>fi^ 
Hti eiij^ine was made at Darliiigion, with h double fire-tube;'* bat 
the H'irftfi wna able to pieveiit a Mill erester curftiee to the flr^ 
Henry Bonth, the treoMurer of the raifway cuni|>iin}', having n^ 
gNted to pas* tube» through the boUer.'o Theorikrinalily of lois 
suggestion has been contevted, but n«rar disproved. Fre^iaently 
before Ihio it had been propo«»d to pass the water throng thin 
lubes In contact with the fire, and wliich did not cuoeeed; bat 
Booth's plan was to pnns the fire ur heated air through the ti^es 
jthu-eat in the water. Rnoth prnpoKrd this to Step)>«isan, who a^ 
proved it; and thev agreed to build an engine and eunnete for the 
pnae. It was tiled that Rolert Stephenson and To., nf Newcastla, 
should build the engine. Afterwards. Stephenson winhed his son 
Robert tJtould h»ve a share in the ndvejituie, and aeeordlngly he 
had a third, the two other shares being held, nit Kaiil. hy ItouUi and 
George btaphensort. To Maury Booth tlie world is therafinw 

■ I B(>Mk,p. n. 
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much iodefcted far lliU Rrnt tt(|t in the progreM of tie loco- 
motive, no lC9t tfain for hi« other r.iiliray inventions. 

Through the (1iH)(rai:«ful patent lawn of tliia Muntrjr, Henrjr 
BAOtk fc«d no protection for thin invention, and no rewnnl. The 
iarentiuo was at once taken up br every engfne-buiUef thraiub- 
oiit the world, imcl applied ta thouwuida of enfrineo. It la neeJlMB 
lO By tiuit the Riifrliil> partinment hnve nevi^r given ttixith one 
penny. H iw not our wny in tlnn crmntry to rewnnt di'ter^-ing men, 
mlees <r» rnnnat help it. 

Aeeident* happeniM tn Braithimtte nnd Kriecsnn'a NovtUv, and 
to Hackitnrth'« Sana PemT, ao that further limo wan ]<wt. On lh« 
Sth, the HadM btui H« lut trial ; on the toth tlie Xortilg had one 
trial, and en tha 14tli another; and im the l»lb the Satu Fartil 
vaa tried. These two latter met with wveral miohapii, thnuxh the 
Xaeelty proniaed well. Thus the Rofket carried the day. By way 
af an end, the RneM made two Iripa at "the astuniohiog rate of 
I M mUea an hwiir.'*' 

K The Botket enf^lne woa for acme time worked «n the railway, but 

Bin 18S7 eald to Jamea ThompMn, I'^q-i of Kirkhause, Cumberland, 

Bu» tnaaa of tba Bart of Cnrli»le'« c>y*\ and lime works. It there 

^pweeked for five or six yean on the Alidgehotniv trantwiiy, and cnr- 

1 rled an espteaa with the state of the poll, when Major A|;liaiiby 

but Sir JimeK tirnham. It did a npei^ of nearlv nxiy tnilet nn 

boar. It wan lateh- iii the yard at Kirkhuiise.** If we had in Ihia 

eootmereial and manufacturinji r»uiitr)' n natiiiDal muuuin, aa tbey 

bare at Parit, of Art* and 'rmdeii, then tbe RockH engine would 

pnbapo be preaerved in it, ax it ileiterve* to hv. 

^ Tbfl reault of the rtrufrfrle wsh decided In favour of Stephen- 

■flOa, md oo the fiilh Mnrrh iKSn, the directon reported they had 

^rfa loeomotlvee on the line, and four othera beinfr built — two by 

Robert Stepheoson and Cv>., and two by Bnuthwnite and Kricwaon, 

or the X/rreiiy, they wty that <in the ^dth Jnntinry, Ihry had wit- 

■eaaed a fair experiment with it, and "the iierfonnniice waa auch 

aa, in the opinion of the dirertorvk, to Jtistlfy their ordering two 

bwgvr enipneii on iha aame principle, whirh will viiitble tliinn to 

I obtain for this maehin* the moat complete uiid nalicfu^tory trial."** 
In 1839, it WW natd the lowmiolices were bo rodly, tlie directors 



were^inUT togire them up and «f« horw*. Tlic dlrctlwrs thought 
it neMfiil to i.ii«wer thid in their report dated U3rd •luiitinry lHlt3, 



On the Btth July they report tluil Air. John l>ixiin, the toinpnfiv's 
rendent en^^neer, had nibntitiited braa« tube* for copper, thcrvby 
! m»kit\f a great luivinjt. 

The wirer** of the lAcomotive wft« very much uwinf; lo the 
ttaunch and atenilv (■ndenvoum nf .Mr. SantUrc and his frioudE, who 
feagiit ita battles ^or W many yenra. 

ZIZ, fl7KniEF(l«C>.t's OTtlKA WOBKB. 

I LiverpMtl and ManeheHier Kiiilway, and the Locomotive 
,ttand forth an two nf tlie preaie«t thin^ in tho littter 
Hepheniaon's life, hd it seenifi ri^bt to ^ii'e l« them more 
, ream. They to«k, hnwvver, btit « share in hix wurk^. 

In IBSi, be wai eniptujed an n line from Birmingham to the 
MTtb, since known aa the Grand Junction, and made by Mr. 
Locke. It »*ajithen railed the Liverpool and Blrminftbain Rail- 
way." 

lie waa aAerwards employed on a London and Birniingluun line, 
in which his win Kobert succeeded bim, and cariied It out.** 

Aootber early line wiu one from Cbwter to llimijnghntn. Of 
I this ba Mid^ "He remembered the time when he had to (iccom- 
Hny aotne directora of a lino pnyecled frum Chester to Binmiif;- 
iiam; and on cominr to Nantwleb, to ^t the connent of some 
landowni-rs, they told them, when they oamo into tlie houne, the 
ranal proprietary had been befori? them; and it appeared, that to 
poiaon their mtndR. the canal proprietor* had told theao land- 
ownera, that if n bird flew over the district when the locomotive 
paatad. It would itrtip down deitil. tLiniffhter.] Judfj^el)'' diigusl, 
when he knew that the locnniotive would ^ivc mich benelits to 
KngUnd and the worid at large.' Thia uak tliu beginning of th* 
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CbMter and Ci«we railway, which be made." He likewiae made, 
la continuattoD of tbe latter, tbe Cheater and Birkenhead Hail- 
wnr." 

In 1030, tbe Mancheeter and [^od* Railway waa fint propoaed.** 
The committee applied to Mr. Walker and to Stcphenaon. Till 
plan of the latter was preferred. In I*f31 the act waa aaked fa 
and lost, in iHSf> tbe plan wr« ngnin breagbt forward, and a twtf^ 
■urrey made, in which \1r. Francis Whiahaw aaalated, and likewb 
Mr. Bidder, la 1Kt6 the act waa obtained. 

Ktepbenson Hiirveyed and constructed the York and North Mid- 
Unil Riiilway.'o Ihia brought him into friendabip and partner- 
alilp with Mr. George Huduin, and they afterwarda engaged in the 
Clnycruw Collierice aud Llmeworka. 

In ISSO, 8t«phnM0n was engaged in several underiakincT*, but 
his reputation was eontwMd in many of tbe pamphlets of the day, 
on the ground of want of experience. 

From thia time till IH3J, he was busily engnf^d in railway*, till 
in the latter year of fipevulutiiin he waK »t the height of employ- 
ment. Many of the plans failed, and have buoii long since forgot- 
ten. 

In I83i be waa iwnployed on the Birminfrham and Derby," At 
thin time were hia London and Bri^litiiTi Itailwny,** the Maryport 
and Carliiile Railwav,** aud the North Midland Railway.*^ 

The Whitby anil Vickering Railway waa a amall work of Ste- 
phviicoii'ii in IS.ta." 

Eiceut the London and DriKbton line, the others were worked 
out by liim. fie was likewiKe engaged on tbe Morecambe liay or 
We»t Cumberland Railway." 

The Mancheater South Union or Trent Valley was pinnned bv 
him,** and alto the Xewca<itle and Berwick Railway. The IliL'n 
Level Brid|n> at NewcnMie was one of his greatcat design*, and ne 
lived to iee it far advanced. It will be ■urmounted with a statue 
of him, !le surveyed a South-Wcstern Railway from Bristol and 
Exeter to Hook I'it," and the Manchester and Birmingham Rail- 
way.* • 

Robert Stephenaon had been fttim lime to lime taking a ercnter 
idiarv in tho cngincerlnK buHincsa, until at length, in 1840, George 
Steribenwin witnilrew .iltngpther. 

lie bait before thia I>een invited to Beltnum with bis son, to give 
Ills opinion on tbe Be1|r!an ^ovenmtent railways and King LecH- 
pn]d conferred on c.ich the crosi of bin order of kiiifrliilhiiiid. 

George StepbenMin now had ciiusidernble aeultli, and larice pro- 
fits from bis cng'inccrine practice and locomotive ficlory. tic was 
n ^at cvh-iliiwncr at ClaycroHs, nnil in Leicnrierabirc, near the 
Lei center ami SiranniiiKton Railway;** and it waa very nnicli owir 
to bin exertions thfit the worklni; of coal*' and limo in the mi^ 
land Counties has become «o extensive. He waa in favour of brii: 
iiitt cunls by railway to I«undun, but his plana bare not been fully 
carried out. 

At Tnpton, near Cheaterfield, in Derbysbire, waa the ecnt of hie 
abode in Intter ycnra, and he gave Diuch time to the impruvcmeiifc 
of bin hou«e, icniundis and ifardeu. Iliti name numetiniea appeared 
as a director of railwayH, or aa a consultii^ cnirincer. a* in the cairc 
of the Norfolk Railway, the Ambcrgatc and MaiicheDter Railway, 
aud the Uliiteluiven Jiuu^titjn Etailway; butbinowti u-roperty took 
up most of bis time. He »*a clialnnan of the Norfolk Ilulwny, 
and director of th-e Leicester and Swannington Railway.*' 

His after-life was one course of triumphs. On the 18th June 
IStt, he wanatthe owning of the N>w«iall<; and Darlinjrlon Rail- 
war at Newca<ttle, when hia li<iiilth waii given by the llun. II. T. 
Liddell, M.P.. son of Lord Raveosworth. Stephenson's speech in 
on»wer ha* bi-cn often referred ta, and is must interesting. 

In Itm, Mr. Hiiilwin moved fur and obtained fourervernl vom 
of 2.000/. encli, for a service of plate and a statue on the Ilii;h 
Level Biidsr, from the Micllrand Itailwny Cumnnny, the York and 
North Miillntid Rnilway. the NcwraiitK' and l)iiili(i;;loti Railway, 
aud the Newi-.a»lle and Uerwick Railway. 

In 1847, be waa invited by Sir Robert Ped to meet a p»rty uf 
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sciratific men >t Tam«t>rth, ami aii tlie Smti June of thxt vear, 
wa» |)r«*ent when Sir Itobeit riiwd tli« tint bixI an tlie Trffil 
Vkliey Itailway, orif^RoUy Mrrrj'T^ tiy Strpticiuwn. On hit hvalth 
being drunk, stepbensun made sauthcr au lubiugniphica] qii-ech. 

XV. »E4TB OP BTEramsoK. 

He now Riftrrird itgiiin. luiU the lady aiirvivp. him. — On tlip fur- 
matitHi af llie Inirtitiilionnf frnclical Entii"c^<'<' 'L UiriiitRf{tiiini, 
Iw bteame the PrPsiilent, nnil tmik much intcmxt la iu proceed- 
ingv. From prrjtidice aickin^ iwnie ot the rnvnibw, he reAisrd to 
heluDK t» lh« Iniititution or Ciril Bni^neent — one nf the Imtnnce* 
of tlie ent^-iit III which h« ^vc wnjr to hh ptnonal fcrlinga, 

On.n of his InKt iiirt>i vas promntins n rbancery suit affainat the 
Directors of th* W«t Klatiilertr Itiiitwaj-, s^emincljr on very slif^ht 
grouiMla, and which hi« ttrm ^v(t iip in a vrry liht'ral mnnni^r. 

He had now livrd to ««c hU Hon Kolioil a member of the Hoti«e 
of Commons, and eiiifimed in nn unitprtukin); (the gn-nt tiikiihir 
bhdfTP) which will j?ive him na lattiniK • r*|iuUli<tn as that of his 
f^her. Another pupil, Mr. I^ukvi, he likewise naw in the House 
nf C'-Hnmona; and inluT pupiU holding; nitoh liif^li profCMioiial rank, 
that he wna ju«t]y looked upon »■ the father at a ^rrent Kchool of 
en^ii«eriiiif. H4' was in the full etrcnji^h of life antj health, and 
bu«)- in the ir«rlJ, when he wm alrii^ken dnwn hy death. He wa» 
taken with fever, it it wid, hrouffht on liy too hma atny in one of 
hie hiith<>iiai><i. On the Tue-iflay, ^I'cdneiday, and Thursday, llie 
fecer ran very hi«h ; tint oit thf>' Fridny liP was bettrr. Mr. Con- 
dell, a surgeon of BukI aw, attended hun day and ni^ht. Un the 
Snliirdav morning early, he ajtain heeario wur*e, aiid at noon 
hreatheil his laiit.** 'litis tras on the IVth August IHlft, am! ho wan 
then fiixty-eigbt veam old; no that hia lime of life wiw neither too 
■hurt for the world nor himftolf. 

He wan buried the next week in Trinitjr Church, (^lerterfield; 
all the •hupa in the town of Chesterfield being eluit, and hundreds 
i-rawdins ill to nay their la*t tribute lo him. The funcrnJ proecs- 
iion included the Mavor and Corjiomtion of the town, the clergy 
and genlTj', iJie cFerk* iind agents from LockBf(.>rd aiid CUyeroM 
collieriea, the cnrringe* of many |[eiitlem<-ii nnil the inournerA, 
Me*sT». Rohett, G. It., and R. SttrpheiiB'rn, lliiiilmiu'»li, and Lang- 
landH. Un the euffln-pl^te wm engrnvcl, 

(jBOaoE STKriIKN»OK, 

or jiKwcAiTta oro^ tt»b, 

DIKD AT TArrON MOVn*. 

AircvtT 13, 18(8, ACKD tatzrr-ttaitT ntAas.^" 

Gwirye Htipphen^on married *!Tst in thi< year lAcm. at KUlinff- 
worth. IliN u'ifedii'd in lSn:t, ahortly after'tbe birth nf hi« only 
son Robert. StejihenKUti mixt initniod Mitw Hindmar^h, daiiichter 
of » re»pectiihle hirmer in the nei^'hbutirhoiul of Killingwnrth, mid 
whohad bepn hi* lir»t love, but the inatrh luid been broken offhy her 
kinsmen a« he waa then only a poor working-man. He lived hnp- 
|iily Willi b«r for many year».>> 

St«pheniOli'< taate< and habito. when hlone, were Mimplc In lila 
latter year* it wm* his frreateit delislil to ramble abt^t binlnertiiig 
or miltinff."' Me wa* never fond of reading, but learned much 
In talking with the meo of brijfhl wita who were his fcllowa. His 
mind was fruitful in reMiircea, and it wa« a rich treat e>*en to the 
Ima^native to listen to him. In this be was rnucU like M'alt, and 
Kflve jiroof that menhaninni fjeniiH im akin to tlio highest iatel- 
leclunl efforts of the puet and the philosopher. Tlie American 
mutHphysician, Ememon. listened to Mephen^on ia ullence tuid d^ 
light*' » ' 

At home he mive mueh time to }ii« dopi, cows, nnd homcx; 
rabbttd, nnd birds; vine-i, melon*, pin«i«, and niciimbcrs, Krery 
dar ho took a long ramble watching the nent* he carefully guarded I 
inhislreeu. On hi* hnthousp ho hud set hia pride, and hnving I 
taken up with the idea that the great pnnpipte of vej^etati'm »«■ I 
to give as much light and heat to the noil na may he, hr helieved | 
aou Kaid hfi should grow pine<i at Tapton as hig as pumpkinit. This 
he held forih at a dinner of the .Vorth l>er1iyahire Agricultural 
t^iety.o* It U ftsserled, his attention to the*C hothouses ba«t«ued 
blidenth.i* 

It Is auid of him by one who knew him, "Never wu a |iro«(Md< 
tinn made to him fur the mental and temiioml improvement of hit 
wiirkmeii in his collierieK, of whom he had upwardu of |,(10H, hut 
it uiel with hie immediate attention and consideration, with a 
dsep faeUng towurda their welfare whieh ennid not be sur- 

*' ninlaiOtld OiiBiH, lufual 19. IMI, »a ttrtttynirr V.iatut. 

■ > Blt» Co.it'i /giiiiuJ, p. U. •« LtVoirnli'tt Uircatf. 

»» trtnilc«* 'T Vrnnrr. •• Xidnaurihlra Ucmiy — -Uctbyitiltt Cmrlrr. 

AI tl*<^j|b*( lUilmf JuBtual, V^ X^ Kb. 4«% r- ^ 



panned."'* WItcn npplled to for M ri nwice. he erer endpavrnirvd, 
inatt-nil of irivinK temporary relief, to ind eitntlant emplaymmt 
for the applicant.*' 

To those who applied to him fur ocnintenanceforneir projerta W 
watnM alwaynHoconaiderate; he waa vnipt iittin his owoadieiim 
and lonked upon otlier* with til- will. His ferlingJi towarda Braael 
were Hbown with a warmth and hitterneaa unbec^iniing, and it n- 
lendetl III all tbi^ (iipportrro of (he atmospheric syiitem. The 
locomotive wa.4 his cherinlu'il idol, and woe to thiiM' who interfered 
with its norvhip, A very coarae scene limk place when Mr. tlud- 
Hon briuight before him a plan of Mr. 1'. "'. Beaumont, tt-- "i- 
gineer. fur Fommoii road locumotivrs; and many more n 

2uoled. Hi» temper woB too ^it to give way, uiilt^a br li 1 ' 
eld wholly Iu himoclf. 

Sumetinien, however, he would relax. The writer in the Dtrtg. 
ttiirt C«vrier relates, "A certain individual in humble life b«l 
conceived a deeign he wialied to have a untent for, ami made an> 
plication to Mr. Stepbeuvon, that he might gain hia [Mtronage in 
order to give weiuht to (he undertaking. Mr. Stephen »on audr 
»omc inouirirs relative to the nature of the pn>jert. and h.-tvinc 
heard a few words in reidv, wd, 'Oh! I undertitand it allotn^tfarr; 
it will du very well.' Tlio party, ovvijoj-ed with thi» approval, 
aaid, 'Ucfore I leave yuu will you be ploaaed to tell mr yov 
ehnrffe?* 'Oh!* exclaimed .Mr. Stephenson, *1 make no rbarge; 
but I tell you what yuu muat do, you muxt aend your instruineot 
down tu my works *nd I wUl alUavh it Iv them, and prove it; and 
I will du more — -I will piil it ia ih'C nA|ier« for you, and tnvitc tbc 
public to cvme and exiuniiie it at work, and uftvrwaids purchiue it 
myself." ' 

Tbia be did, and aent a letter to the Ixmdon daily papers, stat- 
ing that he bad tried a new atearo-gage by Mr. Smith of Notting- 
ham, and recommended it ttrongly. 

The wrid-r first-nnnird tell* a story however of him in nnnlher 
fttvle. "A geutlemari who had thought of doing away with thr 
hills and valleys of railways, acnt a friend t« intt«duri- his plan ta 
Mr. StqihenNun. who, after having heard some little abnut it, ta- 
terrogated hia viailwr as to where the proposer hiRi<«If wan, 'I 
have left him outside; be vm afraid tu nnnv in lert you should get 
the secret out *>S him.' 'M'hy! Iiate y»u left hiiii hy himsvlf.^ 
'%'e».' To tUio he imawered, 'Vou mu^t not leave htm by btM- 
self long, or you will auon have tu get aunie une to take can 
him." 

Hia ptaiimeas of mind nnd Rtccch ns often refved on simpli 
as on cuiirbeuesH, and he ever had more rmpeet for the man 
tlie coat, an cxumple more uncommon tn those who have 
from the rnnk» than it is even nmung those of hwlier birlh. He 
waa never tUFhiuned of his own work» and of hia (eUow-workuirii, 
and was niovt pruiiJ tliut he bad been a working-man, nnd not a 
lii:cy man. On one oeenHion, he- came in contact at an hotel with a 
gentleman and his wife, wliuin he entcrtiiinrd for some time with 
hi« shrewd obaeri-aliona and playful vallie^. At length the lady 
became nuriuuK Xa know tlio name of the stranger with the aliars 
eye and unoHtentntiuus demeanour. *'AVbv, madam," was hn 
anawer, "they used to call me (ieorge Stejilicnwiiu 1 am now 
ealled (Jeortre Stephenson, Eitq., of Taplon llnniMt, near C'bcrfcr- 
tield. And further, let nic say, I have dined with priueei and 
peera, and eommonere — with pcHLona of all ela«se^ from the higU 
est tn the humhiect; — I have dined off a a red herring when aevtvd 
in n hedge bottom, nnd have gone through the nicanisit drudgeri; 

I have aeen miicikiiid in all jH jihases. and the eonclusioa I have 
arrived at in thiu — that If we were all Gripped, there's not mnch 
difference."" 

Ifi> wa« proud nf his varied insight into mankind, and at the 
dinner at >ii'wcastle u:tid. *'l liavi^ dined in mines f'T I wa« ocre 

II miner; and I hiive dined with king* and i)iteena, nnd with all 
grades of th-e nohillty." 

His energy, ingenuity, and perseremnee faaeo boon abead: 
siioken of. hut a few words more m.iy he oaid. After 
<. .lUerton Colliery, he went to H'albotlle Pit as bnikesuau, _ 

on the engine while drawing the coal* un from the pit. Tbrnee 
he went to U'illington halhtBl-crano, likewiao an lirakewnan. Here, 
at the ngt of Ti or '£3, he Iregnn to learn lo read. Kroin Wi' 
ton h« went to KilUngwortb, atill oa brakennaD. At thto pit 
three brakeEtnen, who took the night shift by Inrns. Tbe 
shifl lasted eight or leu hours; anii as there waa little work 
done in that timii. only dmwing up and letting nten down, 
hriikesmjura timu bung heaiily on his handa. t^tephentmn, how- 
ever, made the moal of his time, and i» tbeae night Mhifta besgan 
learning to rrrkon. M'hon he bad worked hit aunif on a aisle, b« 
sent them tiff next morning to a srhnulnia«ter in the oelglibanr. 
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to fifr «et rtxfit; and wIm, in torn, aoat hlin new queMioiM tv 
rer. For thU thelranteriiud fourpcnoe n wcrk. Ur likewise 
he ttiffht Hbifli mended toe pttin«n'ri rliirks and wntrlm, for 
cb lir wai paid, aiid cul out the pilmtn's ctotlien. He fiirtbcr 
[ht cnltinfc-^ut to tke pitmea's wive*; and to lIiU day tlicre iir« 
a of them «t KilliiiKwurth wlm work \>y lits |iM(erns. lie 
I* alieM b}' Xht eDKin»-Gre, Mmctimw ^ivina tLcm to lii* ixKintr 
nneo. Orcr the door of hia bi/u>o at Killinnuoitli standi a 
liat»*et up by hiaiaelf, and to lli« UhI daj uf hi» ]ir« ho wm 
idttf it. Not lontr Iwfurc hia doith, vbito goin^ uvcr the line 
he Newcaistlc luid Bvrrick Railwajr, h« drew a |>r«tV>nionnl 
n4 aonwwhat out of hia way to )iav« «n admiring I Mtk at the 
llaL** All iJiia tim« im wandi^eply rtudying' the ntcam-en^oe, 

■•sertitifrliia mechanical in^nuit}'. Such a deffr«« and farirty 
DCutal labour* ia eeldom gone tbroagli bjr the hard<^ student 

oftUege. 

Ataee were voted to 9l«pfaonaon by the nortliem rallwap a> 
■djr shown, and bv the drand Jutictiun Kailwnjr Cmnpauy, la 
^, Oibaon la employed on Ibe latter work, 
n faia dnlh, the RmaLMt Hyinpnlliy wwi shown throu^out the 
Mn by it" repreN^ntatirea in the pr«K9. The notice of hb 
h tn tM railwa}- nrw>n»i>cr> atii) tome of the prarincial new** 
mappeHn^ NurriMiiiiW by a ffionrniiut border; and several 
% HMKKrirs appeared from the handx of ihone whu had known 
I Tliaae hare hrrn h«rc made uu- nf. Thn Preoidt^nls of the 
Jtatfauia of Ciril Kii^iiieerH mid uf l*raetieal KnKiocrr« like- 
I paid « public tribute to hii> mcritK. Ilvfnrc the latter an 
r was reod by Mr. Rc4>lt llii.ineli. Hubert SieplienMin wa^ uho- 
to auceeetl liiin as I'reajdcDt of tbe Institution of Mcchani-cal 
lineert, held at Birmiii(haiii. Mr. Iludaon, tbco previdittx 
: acveral railway □leetiaf^^ nyrvtnti the teoae the tJiare- 
bra felt of hia low. The Liverpool Board of the London and 
tb Weatcm Railway puvied a »]recial remlution of condolence, 
eh they aeot lo ht« ■>un. Lately, an tngrftvtng has been pub- 
td froBi lh^ full-lrnKth [tortrait, by Mr. Lucaa, representing 

■tMidinfc on C'hal Mow. Seldom wa« « a»n more honoured 
ia life or on hi* death. 

Wphenaon bad been employed in Pranre, Bel){iiini, and (ler- 
IV. aa tiell aa at home, and had received j^eat honour*; only 
i*II beaeen from the Kovvrnmeiit of tbia country did he receive 
lanonrv. It ia perhaps enuu^h tliut tu »peak of the 8}-»teni 
eh, in all it « bcarinini *o improperly perrvrm* the duties of 
odhI gratitude tuwarda men of learniuf: and kuowled)(e. The 
al Kofcineera, a« government yroUyrJi, are better looked after; 

Stephenaon aaw Drummond, Ueid, Gipp*, and Urnison, with 
\j otnen, receive hunuun whiefi the f^vernment bad at its dia- 
II, but not for meritorintm eiviliana. 

I by ta* WfMoaf aa laUMauaf ^Meb af atap^hMtM la eil» Cdak^ Jooi. 



ARCHITECTrRE.— ROYAL ACADEMY. 

[vKconn [coTii'ii,] 

■igna fvr chiirrhe«i there are ao many that they impart 
Bwhat t<'o crcal a aamtneM of character to the auemblt^c of 
liogv uenendly; more etpeeintly a« they are one and nil in the 
hie atyle. Upon the whol*-, they jurtify Mr. UuoJcin'* remark 

there are now many wbo ean «how tjiijte n< much tir even more 
ity than Mr. Fugin. who. at far nn he is at present di«(in^i«bed 
U, ia ao otUy by hia esceaaiTc nffectation and pcduntry. There 
>9 dc«l^ or hia, hy-the-by, which we have noi yet ■pulci'ii of-^ 

No. 10S7, which shows the tinrer and irnire of Kl, iici.r^'^ 
Nolie Chupel, l^imbeth. n* intended lu be nniithed; tii which na 
oipnailion we can perceive no great merit or beauty. — and eer- 
ly abnuld (lial portion of the Htniclure be c-urried up to «uch n 
•eateroua height, ll mual have tbe effect of du itrliii); the church 
ir, and making the body of the bitildlnjr appenr diminutive in 
pquiaun with it. There aeeniK, indeed, JuhI now, tn hf ignite a 
I for lofty apire*; which, if not alwayx disproporlioned tu the 
etnrea tbrmavUra, are fm|uenlly »<> d i x pro p»r lionet I t» llie 
la that the deuiun auffem greatly in other reipeci*, Wth ex- 
iklly and internally. In fact, juxl no n p'lrtiro u<»rd l« be tome 
*• ago, a apiro v* now made an a4 fitpttminm featurt*. anil n-a 
.lOg full amendfl for whatever defitiencie* there niny he in re- 
1 to all the rciil. Thn*. intlead of n mmnuHUoiia and well 
ibad-np structure beiii;; pmvided in tbe lirat in»tance, to which 
[re can be added at nnme future opiHirtunity, — or sbouid thut 
'~^~ done, will rtill be aalinfactory lu itaetl, — hii ustentatiuua 
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apire is often attaehed to a small, and (lerhaps alao mean -look 114;, 
body, which can hardly be aAcr^ards adequately improved, except 
bv taking down and rebuilding. "Vi'hat can be «ot>c,' snvi Mr, 
Talbol Bury (iu I'arl II. of JccAri*rf«rr, in Weale'a Kudtm'eiiUry 
Seriea) "tFtao to sr« llie body of a church xhorn of alt monldinga, 
to Uiviah an unncc<»«aryamomit «f etirichment on 11 tower?" Yet, 
that is now freijuently done, contrnry perhapa in NOme cn^es to tke 
belter judgment of the architects Ihemtdvea, merely in eomph- 
nnce with the wsnt of judf^ent and one-aided notion*, either of 
committee* who cannot be irot al ao aa to be reasoned with, or 
individual employers who will not listen to reason, or to any ar^- 
mentaagainat their own whims. Some other remarktof Mr. Burr's 
) apply to aevprai di^ign* in tbe present eahihilion. as when he lelt* 
, ua thai "the only mjuirenient uf an architect uf the pre<ient dav 
(so far as the erection or restoring uf churclie* is ctinreruMll, 
neems lo Iw n knowledge of the varieliej; »f dolaila uf (Hithic 
buildinpn, which he it allowed to put together in any way he likea; 
fur according to tbe riews of cert«in societies, theymust of them- 
aelrcs nroduca a good building." Again, he uWrves: "Tliedetails 
of catnadraU, royal chapel*^ palaeaL and orincety nianaiooM, are 
borrowed to diaguise hospitals, Kchoou, aayluma, training collmca, 
and even wiK-khuuses. This duhoneaty in the expreaaion of a 
buildinir, and the l^nurant introduction or bad execution of oae- 
leas firnanieut. arems to be (now) sanctioned by custom, and ia 
daily perpetrated :-^iincea« stininJatea the empiric to proceed iu 
his career, and the public taata bMOOea infected by htt prudue- 
lioiw," 

Inatancm of the apeeies of dlagultement reprobated by jLIr. 
Bury lire met with here: what at fir-t Right idiow like lunlly- 
lookinp Klisabethan mansions, turn uut lo be intended for huapi- 
talis or other rhafilable institutions; while villna congreirated la- 
gether under the title of a "Terrace," are made lo fook very 
much like a range of almahouses. On the other hand, collegea— 
atlemL, training eollegva, which mighl without imnrupriety be of 
•omc importance with reaped to niJisa, and tu regularity oratruc- 
ture, are cut up into a lerie* of low alraggline parts, rarraty 
tacked togeiher, without Ihe uliKhtert regard to arcbitectanu 
ewnuUff, Such produciionii uiiKht rather he called ttrridgtttt than 
deaignii, for the si-veml parts— no single one of which, perhaps, has 
much merit in ilnelf-^niight be traHHpiiM.'d ad /ihlnm, or they 
might all be nhaken up together, and scattered out afresh, and tka 
conipOMliuH would he Just tu giH>d ha ever, if nut belter. It re* 
<|uir<« no art to produce that sort of piclureHqueiieaa which la 
aJinosl aure tu be occasioned by more irraguUrity and incongruity; 
it bring no mure thut what often idMiw* it->elf very decidedly 
where not the *lightrst prelonnon It made to architecture, to de- 
aign, or to artistic effect, but where, on tite eontrarr, the aereral 
parts and fenturea taken hy themMlvea are decidedly ugly. Yet, 
that apecies of thepictur«M|»e ought to he l«ft to the painter j it i>a 
more belongs to the architect than doe* Ih&t which arise* from 
decay. Where we know that buildinjK^ hiive grown up piece-meal, 
by freab patches added to them from time to time, irregularity 
does not offend; but to dsmgn a building ao aa to appear at the 
very tir«t only a iiuum of "nhred* and patchM'^^nd uf architec- 
tural tnttera, at aonie of the thirwa we here behald, do, pArtlen- 
larly tm* dendgn for a Training UoUe^ which rtH|uire8 to b« 
trained itself, — is not a little prepoatAroiiii. 

By mmc it will bv thuu^ht that our own (ten re^uirw to ba rea- 
Imitied, for we have been indulging in a strain of gonecal, yet not 
quite uncjilled-for remarks, initeud of noticing or even pointing 
out any designs in particutitr; althimgb, were we gified with the 
same talent for expeditioun crilici<m aa tome are, wa mii^t eta 
this have passed in review the whole of tlie architect nral subjcets, 
by merely extracting titles and namea from the catalogue — aa wm 
done, for instHnce, by the lUm/roM Aeio*, — which mmle of criti- 
cism thoae render* who )>refrr it will there nveet with. One of th« 
very few which deaene to be piirtieutariaed fur merit uf design ia 
No. lOli, -'The Privnle th.ipel and Cemeterv recently erected at 
(.'amaallock, DiimfrieK, fur Ihe late Right Hun. Sir 4U-xand«r 
■lohiiHton," K. B, I.amh. Regnrded merely as a drawing, there 
are others far more utriking Mid cuptiviiiing nt firvt night, lieiitg 
»et off by all the artifiicii and allurements of abuwy colouring, 
iliijftii/r or tigu^r^ and pictorial effects. The atructure itwlf, too, 
is but n small one, and Ihe front of it here shown i-uHsists of very 
little more than a doorway incorporated with a window over It, 
and a guble, — the fewcat and siniplent fejuures pomibte, yet which 
are ncvrrthelesa made to produce u moKt Uupptly -conceived, aad 
happily-trentrd m4rvitlf. Mr L. i« evidently more ambilioan of 
Hciltuf; precedents than uf fulluwiiifi them; and although that 
would be prcAUDiptiiDua and un«i/u id many. In him tl ii^ neither 
the uue nor the other; because he invariably dlaplays far mors 
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llinn Ardinnry »nUtK /brtf. tnd «liow« hiinMir «i|ikble of Hdhcrinft 
fBtthrully III th? jirniiitK) sjiirit nf tb^ Hlyle W kilojtU — k« It CMbic 
or Any otlier — without tie <light«iit tnint af wnni* imltHtion. 
I'hiH iH hiffh pru»p, hut in hin cste not oxcMdive, because ampl^ 
mertled; and ws only rograt tliut w« mnnol pxinnd it tii mnny 
(ithor things wUeb, bedn;: of gmm niKgitUuilf, and aSordiii^ 
iiiuoh gnaAer seeps (or dMifin, oyght aoeordingly to have mani- 
fwted talent propottiofMd to tho iweuiuii. 

For Aiijrlit w« know to thft contrary, mtuiy of tlie 4«ai(tiM hero 
exhibited have been «i-Ie<:ted fnifn iiniiriitf a numlier «f othimi #ent 
in At Ciom|»et)tion« fur tlie re<|>eclire tuildirif^; aiitl if »u<'ti tie 
reallr the eue, wn ar« Ixiunil to «uppo«e — at Un*l, until tkerr b* 
proof lo the PontrnfT, (tat they vtiit )u encb iiutance, tlic beat 
ofTcTed; yet few of tfwtn (.how partiMilnr tBknt. In fart, there is 
a striking MmencM both an to quality «nd iilena in «ibjc<rtt bt'lottg. 
ing ta tbe wme eLaw, vhich Miiiaea Ifaem to ■ppear "nude to order" 
In oinaplikDnt with «nm» one of tlie prevailing (BsbiAns of the 
day, amoRf which Tudor uttd KliEabethan eiime in fur an ain[ile 
■bnri>»r fnviifir. Of ^iicli mjle, No. lo:tT, "New i^hools, &p„ rt>- 
ceutlv built in tfae ilii.trii.-1 of Chrikt (hiircb, :4. t^eDroe-in-thr- 
Kmi. <t. Smith, show* a (nmd application. There io hImi conie- 
thirijf Kuuil in No, low, "IJmifni for an KlisHhothan Villa," t. W. 
C, luliiiondi; ftir which, however, "niaiinion" would have bewn a 
mnrii npuropriate de<iif;natioD than "villa.' Indeed, we alnioat 
wunder lliiit the latter tenn i* not Hlto^lhrr rcpudixteil »« foppjxli 
■nd outlaitdixl], by the udmirerA of our *')(uim1 Old Eiiftlinh" tastea 
anil faxhinna. 

tfi any other style than raedioevnl and Old Bnf{llHk there «re 
tcarcely iiuv ileuiK'i" at all, earepl "The Araiite CourtH at Liver- 
paol,' whii'li drawini; uie tpoke ol luKt month; and No. Iiuft, "The 
nreat llali of tbe KuKlon Station," P. <_:. HiirdwicLe, a deverly 
executed interior, unil iiui ilemidnf I'l'in^iilmilili' vi-nic efTect; yet, 
at the inme time marked by overpiijthlb and ctefei-.U in itt dnnfi'n 
llmt niivbt eaailybave Ijcen irurrpctml i>r avoided. In our opinion, 
the Priling ia loo much depurated,— «o nmch >(i an to rniiBe the 
lowarpucof thu npnriniftil to npprnr hnrc nnd unlinlalied, while 
th« mgc carved brackctii or tniKM>H which nuiiiMirt it ar« out of 
keeptii)[ with the onler lirluw, and lake ufF conaiderahly from ilH 
Importance, nwre r>pcriiillT lu the roloinne llu^mvelves are ahorter 
than ttey ocvdrd or oufthx to have been; fur atranoe to sny, the 
pedcMtaIn iin which they arc mi'vi tire made higher than the 
lailiiig between thcni, which prudurii a very Awkward oiid dia- 
agreeatilc effect. No. I'>{tl otighl to trnic nhown iHiit ieifl « bittid- 
wme Hpecimen of tuodeni dcniKHi >t hein^ acct'rdiu^ to the cutii- 
logu« for ■ Building for the Vi-rnua t^alji^ry, but fur whirli iiifonnii- 
tian we ahouM never have «u«[ivct?d that it wii« intended fur a 
picture gHller)-at all. We will here bring our remiirkv to n clotc, — 
Wtnewhat kbruptty, porhnpi, but ns it hnppens, taiiie does uol per* 
nit (IB to wy own. 
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ON THE P.ADDLES OF STEAMF.RS. 

On the Paddkt ij/" .Stmmtrt — (lieir Fiywrr. Dip, Tlirjtnref, jl/irJe- 
riai, A'umAer, Jr. Bjr TnoM.i* Kw8*hk, Ebij., City of New Vork. 
[ Kn-m the Journal qf' Ike Franklin Ititlilutf.'] 

The world 18 Bwakening to the propnJmm of stenni- veawli, and 
nationtt are nhotit to enoijirte with each other in increiinine their 
apeed. SteomWat raetng ■■ too congenial with Ihc bku tu be rr- 
predted ; iuapirit, to far from having been hiid by legal exorciem;!, 
or confined, sf heretofore, to lake and river craft, ha* now Kixcd 
the oeenn for iu theatre, and Uughn entright at ndjuratloiis. Eu- 

K'neera and navaj eonctructon, animated with the ambition uf 
lynpian competitor*, are nreporinfr for a nerioH of Atlantic chn- 
riot raeea, eeiuipnred nitti whirh, the whele Nauraachinn apectacJet) 
of oil) were despiGBble puerilities. 

ImpreMed with the intcrt-nt of a contetit iine^nnipW in tlie 
nnnala of mochtinical Bcience, and onv »> charoiterietic of the pro- 
greia of eivilization, tb^ folliiiiiiiji: experiment* "cro undertAen 
with a view of eliciting fact* tnat «remcd imjierfei-ny known. 
SueeuUlione on pmpelling Hliomid, I am not awnre that i» serieti 
ot eipcriroenia •imClar to the»e, Hmiird tii»d imperfect v.* they are, 
ha* been pruiiMiited. )f any inch are recorded, I have nut uivt 
with them. 

SsptrimmU uit ntriauslg/brmeit Paddk*, nuMtf en tkt Horlmt Hi<e», 

JVcic r*iTk, in 1845 anif 1848. 

ForXliIa pur|MW«, tlie btwt, fta. I, was employed. It wm 19^ f«et 

lung, and 3^ feet aurosii the niiddlp. \ wrougbt>iron aliaft, 1 inch 

iquare, with a eriuk, extended acnua the gunwale*, and turaM in 



hMringii bolted to them. The ends uf lite shaft UrelcltP'l li 
inrhiM over the itidiM i-f the boat. Thia proveuted the ii!.v.'i., 
which were neeured on their extremitiea, from thruwing aa nack 
water into the veaael as if thiy had bem iiMrer ; andkCanlcda 
belter opportunity of ohMrving the netion of tho bladea. A pMMa 
seated nt one exd of tbe bont rendilr turned the whoeJi, in either 
dirretion, by alternntely pnuhiiig from, and pnlling towards Un, 
two apri(;bt nid«, uhlcli moved in loint!i at the bottom of the boil, 
And were coiinec1r<) tu the cranks bj- borixontal ruils. 





The wheels were very light, nnd of tbe ttimpleat conMnietf<)ii. 
One in *hown nt fig. fi. Eight sli'nder nnna uf ^ «|UBre iron, h»*t 
their inner end* ca»t in tbe eenlral piece. 
They extended ttt ineheo from the eenlre, 
and Ibu* made a lu-titi-h wheel. To ttiffen 
them, and trnniiniit any Ktrnin upon one to 
tbo whole, they wert* braeed tightly together 
by the wire o, ". o, which wa* wound round 
ench arm, and retained by Htight nntrh'^ at 
the conirrx. The vtirinuH bladen or paddleit 
were cot out of atom *heet iron. t>qUATc 
focketH, to ■iliil<' orer thf arm*, were riveted 
to them; by which means they were readily 
adjusted and secured nt uniform distance* 
from ihe a»r«. All were of the same area — 19 Inches. 

To test the (piHlilies of lhc> boat, and get her into wirking trim, 
bindiii, T inchec tiqnare (fig. 3), were fixed on the arniN uf both 
wheels, and several excur>iion». up and down the 
river, niado with them. Their dip wa« T inchea, <>r 
rather more, for their upper edge* nere half an Inch 
below the surface. They were next removed from 
onewheel, nnd left on the other, a* the »i:iii(lard by 
which to compare the clfcrls of dilTerriit shiipctl 
nRe«. — They were dirtinguinhed n» No. 1, Nearly 
nil the rest were formed frcini them: i.e. by re- 
moving portionn frem one part, nnd lulding ihem to 
olhern, lu will lie aeen in the following uiagrams. 
In thU nay there wn» no danger of ninkiiig, through 
mistake, one oet uf bladrn, uf larger, or of Icsh, eupehScin! surfuro^ 
than otherv, xince no calculiiuoa of their ateas waa rei(uir«d. 

In all the fignrei, the piiddleu are nuppuited to (wev|i tliroiti 
the water in the novition tliry are represented in, tbe lowrsl : 
being those which deacenil lowejit in Ine fluid. 

Fig. 4, — formed by rtitliiig off the lower anglea of H^r. 3, 
trail life rring tbe piei-e* l« the upper onei", 
making a righl-imgled triangle, ii ith (tides 
tu inrhex. and hypo(euu>.e It inrhen. (By 
iniMtake, the upper cornert were cat away. 
Bo a* to le^ve the area of the»v binde* W 
square tnehes, ln«iteMd of 49.^ Eight uf 
these were fixed on the nheel ^se«A,f)g. I,) 
to compete with Ihe oanie number of (ig. ^, 
on d, both hating Tt inches din. 

It will he obvious tlint, as both sets were 
altarbeil to the sitnie ohaft, if one pnived 
more efncient than the other, the boat would 
he turned frtini a mniight coucm-. nnd be Inclined, more or I 
abruptly, to the weaker or lew edicieni oeL. The result was, that 
thoi>e niiirki.'d fig. S overcame fig. I; nnd (hough only in a analf 
degree, yet <piit« sufficient to miablinh their euporior effect on th« 
vrMvfs progress. As src were not alwayn vul of the influence 
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tide* ami slielil bre^sm. each experiment embraced exniritonc in 
rftrimie directi^int vn thu nvcr. Onrc «r luicc. the buiil went 
•tTMijtlit ii> an arruiv, tnit evi-nttjBlly ific Mjunre (laililleii gut itic 
UetWr nf the triiinK^Ur onoji. The«e tli)iiieil intit tliu wntcf with 
HnU npUe, aa4 tbrvw it tt behind from tiivir pvintn. 

MiMrt of Die expenmenl« were miule in ■muoth irnt«r, tiiul, ex- 
rent iilijibt current* — iiuueuiiit and Mninl — iiiirlrr llii* ni«»t favnur- 
able circu instance*. Two penon<i tH-«(i)>ie(l the boni, and tJie 
great«it e-are waa cserriaiij in preaerTiny tlie ahnfi iii a hiirittmLnl 
poailiaa. Wliea revults were doubtful, llie ex|»erlinent8 were rc- 
peMtad. ami Kcncrallf srveral limra. 

The tainr piul<llm {Ag. 4) were next alla4?bc(l to the arm* iii the 
positinn repre>i«iite<l al %. 1. the upper viile 
bein(F. »* in all other inttiuifeit, 13 inrlieH from 
the eentre of tfcr axm. 'I'hnmsh repeated triala, 
ther overrame the tent {uiildleH, fif. 3, ami in a 
rather more marked manner ihdn fii^. 3, suqMMed 
iig. 4. Tliev cntrrt^l the water ■ilriulir. but oI>- 
■0rver> on luiore t)iou|;lit iliey rai«eil more wate-r 
befaiiid, but did not rainc it ax hifiii aa fif;, 3, 
Tlieir ]>ainlii were iieaily three inchn Inwer in 
the water than the lower edges of fig. 3. The 
boat dmcrihrd a circle of WO feet, and another 
of 600 feet. >'>t- >- 

Tbe name lilajli-< wers next triml as fig. 6. From the experi- 
meni fiit. J, it wah infeable Ihxt, if iuvvrtid, the effect of the 
htade nn the boat would be augmented, aa a 
larger ptirliufl would luire a l»ng<>r iweep 
thruui^h llie water. Such waa the f^rt, and to 
auch a deieree. that firat two. and then four, 
were reinori-d frora the arni», when the remain- 
ing four were found i-<|unl to the eitrlit of dfi. 3. 
The |ilnlr« were next raiaed, till thrir lower 
tAgr* were on a leicl with those of No. I. In 
ttuU po«itioii, two iiic)ii-( of their upper extrenii- Fir. n. 

tie* were almvc the HurbL-e of the river; but. notwithctandlng, 
thcjr had a decided advantage even then, over the Hi|u«re onea, 

Laictlv, the lame htadei* were turned into the piMitinn of (ig7, 
(h«iog hg. 4 reverted). The tiont wns turned on No. 1 under all 
(IrcuDHtancai, deHerihing eirdcn fnim MCl to IM fri-t in diamater. 
Four of them equalled eight of W I. Thrj' were tlntugtit to 
throw off RMire water behind than their (-«niiieli t»r*, which, from 
the greater extent of their extreiuitieis h probably true. 

The neat form tried waa fig. .t, plnrrd in the piiKitina of fig. g. 
ThfM turned the boat round again»I the ImI nue*, in i-irrle* rnrr- 
ing from uy to VJii fert. We thni tried kix of tlietn against the 
other eight, whm tliere wait litlle obovrvahlc dilferonee in the 
reaulL*. Four wrrc found Hipcrior, but tbmo wore iirie(|iiul to 
ihein, Thewe, of courne, eoteml the wster without jiirriuR-, and 
threw it off at iWir points. Mr. B. thought they threw up aum 
than 6g. 3. 



on the last point — wnw thinking they w«r« quite m effeelira u 
the op|iv«iiig eight. 



i^P^ 



n..;. 



Hit. H. 



r.». *. 



Ftf l<)> 



Fig. 9 were formed liy remoiing the uiiifer eorners below. «» in 
the fift;urt<. Thetie teenied to Iiuvl' Iha miviti,t.agn of fig. H, but ■■ 
Ii|rht uind« troubled iin, w» frit ^loe beiitalion in pmiiouncing 
them better. Four were aup^-rinr to eight of \o. I. ll was bub* 
poaed that a diglit ae«i>aiion of reiu«tance to the lower fiiil*, 
sweeping through the water, might be derived from opposing cur- 
rvnta tpeetlng iu the fork*, but we had no mcana to aatrertain it, 
if it eziatad. 

Fig. lO — cut Out of plate* eight inchcw aquAre, with onc-fuurth, 
(luiniu a KiiiKTfir.iid in<-h) r«nioi ed. a* uhown in the ligure. After 
Mvcral excurMoof, the** were thought to exhibit a very (.light ad- 
vantage over lig. 'J; hot from »uln«((iieiit teatu, they aeeuied to be 
halancod. Wo, on another day, rever«ed them, aa 

Fig. 11, which had a decided preponderance over their cornjieti- 
torn. — Six prcdomiunlvtl (lightly over ihe latter, and four «cr« 
thouflit ueatiy e«|ual to tliein. There wa» a diffL-rcnce uf opinion 



Fir- II. 



Pi(. II. 



n,. II. i ., .... 

Fig. 13 waa a aenicircle. Ktr. B. undertook to teat thcM. 
The^- turned the boat iu circle* varying (from light wind* and 
tide*) fram 30 to IM) feet. Four w«re thought Momctime* r(|ual, 
and NwM>etime* aupertor, (o eight of fig. H, It ia d«noa*trnhl« 
that the** bladta are leM effective, tboogh in a very nninll d*gTMi, 
than tlmw marked fig- T, aud, when revemod, more powerful than 

H*- 

Pig. 13, — fitmed aa in the figure, but not tried, aa h waa er]. 
dent Ihrir value would be nriirlv that of lig. T, prabnhly a »liads 
abo>e them, but tuu minute to he detected, except in pert'cctly 
atilJ water. 

Fig. 14, — a right-angled triangle. 7 inchei aeroaa the top, and 
eiiiling in a point nearly 14 inrhe* bi-low it. Theiiie werci, ae might 
h«vr bfien anlinpated, more elTecti vellum thonc uf fie. $. ''Gvery- 
tbing about thrm,' obeerred !Mr, B., ">howa their superiority." 
They, of coume, entered the water without jarring. 

The laine wt-np atinehed to the arm* in the powtion of tig. 11, 
and were unable to compeia with li|;. 3. The Utter bad a sliKht 
advantage over them. 



Flu. I*. 



n(. i«. 



FK. 17. 

They were niut revcraed. as fig. Ifi, when they proved aa effective 
M Hk'. 7 and 19. — four Wiug v^uuUy «« aa the eight uppowd to 
ihein. 

They were Bnully cKnnged to fig. 17, when the bo/it waa turned 
NO rapidly, o« t» nnakc it difKi^ult, with n wide oar, to keep her in 
one direction. Four w«re reRiovcd, and lUrn »he dcacribvd a cir- 
cle in le!H than .SO feet. Two more were taken away, lewvingonlv 
a eoupic to act againM llic eight on the other wheel, and to which 
thev proved eijonl. 

Froin theiie pxpcrimenlK, it appeam thitt, with eijual areaiv, and 
equfil dip, InaniTuIjir hlndeii may be renderetl twiee aa effective aa 
ordinary rec-Lnn)riiliLr orii-s. This is made mHtitfedt bv Jigv. T, IV. 
and \«,—/inir uT the former equalling eight of the latter. .\»d 
lh)>, loo., while the propelling nurfaee of Die Hntaller number wax 
only half that of tliu greater; fur the four were nn lung in innkiiig 
a revolution, aa were the eight. Hence, the ipeed of a boat iimy 
he inereaiied by dimiciiKhing the number of her paddle*— u fai-t 
atill further el tit'i dill ed by fig. IT. 

There ran. 1 think, belittle doubt, that the greater the velocity 
of a trtenmer'it wheela, the fnwer (within certain limits) ■hould be 
the bladea; and that, at the rate at aliich Mime of our bnat* go. 
the luiinher might he reduced with advantage. Some have three, 
other* four, ntid in more than one leiiH-t. without any load on. 
hoarit, I have acen aix aiibmerged at each wheel. In tntve caaoa, 
[■ it not evident that each blade, on entering, nlungea, not aa it 
ought, into water undisturbed, hut into that whieh prcoeding onta 
have already broken up. and »et in molioii lownrdit the *t«ni? It 
would peeui that uiie in the m;t uf jiluiigiug, another sweeping 
under the bliaft, and n third leaving the nurface, nru nil that are 
ftecew-ary to be kept up; and that a greater numbrr, a> regnrd-i the 
speed uf^a boat, iu poiutively iuJuriouR. Vet, undtr a vague idea 
uf attaining n bighvr speed, the number of paddle* ba* freiiuently 
been nearly doulded. 

Snow, aa every person know*, cause* the wheeln of hind hn"omo- 
livea to iilip upon, in*tt-ail of rolling ovex the ri>il«. They revolve 
aa iiaunl, but their carriogva nuUtc bttle pru^ew; beoe.o much of 
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the power spent on thrm » cxpcndrd la no piirfKiRe. So it Ja 
with piiildle ithrrli, A b««it i>i?t-<-r pmirmew? iu the ratio uf lli«tr 
revulutionH, bevAUpe of th« yielding meiliuni ja wlijcli. «nd AKuinat 
which, they net. Tbry »lip (Jtaj-*— n revult incritnblc when nui»- 
Mv« volidii w«de tlinruch fluidi). The <li-iltu>i;e Wtweeu the All»n- 
tlc rteameni' doclcs ■» LiverpQal and New Vork, has been uilcu- 
Intcd lit 3,09S mitcH, but their pnitdleii, in eaeh trip, p4u« <iv«r « 
•|iM« vnrytnif ^m ^.(mxj to 8,uno jnilee. In tieuatn uiuiided br 
■«(1>, the di(|tro|ic>rtii>n i* often gix'kler. Saw cuntbinbe modiflea, 
hy giviiijr the piwldl«t»b«lier hold on the fluid they ewe*p ihrouffh* 
The etjierimenta, ftg*. i, 6, 7, S, », II, W, 14, 16, Mid 17, fiirni*h 
re|ilie« tu th« Intemi^tory. 

The morKl of the farc^int^ c:ipcri)neiitH is this: — As the pro- 
pelling puvtT uf tt paddle in (n'eutent at it> luwer or vutn* extr«- 
taity, and dimiaii-hea to nothins at the eurface, to Ita face should 
inlarse vith the di|>, and be iivtliine, <>r ant t« tii>llitn§;, aboic. — 
Letii^lifr* 18, repreMat the end ui un vrdinury blade, ur paddle. 
Ita upper pnrt barely louche* the wntor, nnd Duty for the moment 
it i* III the pusitiun iLhOM-ii. But ■uppun: it »ci« immerw^d to the 
line f, e,— *iky four or five incheH— it " i>uli(l even then he no iminer 
under, than tihove the itir^e« a^in, tn brief would be iti Immer- 
Blon. The lower edj^e. in (he meiinvhile, would sweep along the 
«rt«ndvd eurre there avlinufited. 



or whftt use, then, to mske the upper put of ■ blade of equal 
extejit with tli* lower? ^Vhy acci rnulate »urffwo where it is of 
little avail, and witiihuld it from where it is most wanted? — ex- 
pendiiiB materials and power without any adei|uate return, if not 
at an a)i.->olute l»*a. The quantity of water carried over a wheel, 
i» eertainly (t'eater by tirdin«ry, than it woixld be by triatigular, 
pnddlcs. The pcpulnr form and pwnitit'-n I'f puddles are unpiiilo- 
wjphical, if viewed sirnply a* iiriifellerK, Kmbrace the same are* 
in any other outline — in a oircle,eUi|i>Mi, square, penta^n, heKii>;on, 
wrtttKun, or other poIvKonouii figure, and the priipelliH); prnpi^rtias 
woDld he incrttnae't, and the jar arising' from tneir «tnkiji(f the 
water klta diminished. 

If tlie long para lei I II ^sm be preferred, bocauie of the ready ap- 
pltcatioa of wooden platikr, thcin is the firinciital <iatriliccd tonii av- 
ceMory — the ({■'^''Icr to the !?•«• If trinngurar, or other improved 
blades, re<|uiro the adoption of tdaleo of nitital, would it be wine tv 
reject them on that accuuitt? — But of this by-and-hyc. We «hall 
■ee that tbtck wooden blades ought to he condemned on account 
of defeetK inherent in them. 

But what is this cxpaiiifion of tbe lower pnrt of a paddle, nnd 
euntriMTtiun alxoe, but Nature's own plan? In the tails and fms 
iif iishea, in nin^s of birds and insects, and especially in the 
patmipeds, she has nonhere aanctiuued a reclanf{iilar propeller. 
All are inclined to equilateral, scaknous, or isotcelctic Irian^let. 
iir are made up of them. Nor does she ever unite the levers tlmt 
■ orli them to their lideii. The junction h invariably at an an|,'le. 
oihI the reuMju U apparent — that tltc largest surface may have tiio 
)<>0|C«"t sweep. 

With this view, the bodies of fishes taper down to meet the 
tdades; retaining iinly oullicient inu.tcle to work them. The other 
dny, I lind an (ipportuitity of »ikelchinf; the following. I am 
aahAnied W acknowledge that, till then, I was ignorant of the 
exact forms of thcNi nnt'iml pmpellerH, aJthougb moat of them 
had piUBKd under my obaer^ation on a thousand occasions. I'oo 
many of ns spend no more thought on the infinitely curious and 
instnictive nicclinnicniH xubinitted by the Creator to tiur inspection 
daily, than does tlie uz on the vegetable glories he fecd« on. The 
hentimcnt applies not more to religious than to pbysicsl tnithe-— 
"Lijilit nhinetli in darknesa, and tne darknetnt cuniprehcntleth it 
not. W« grope, «a if blind, for that which i« patent before 
us. 

The generti outlines ud proportions are gives in tbe oaocacd 



fiffiiros,- ihe dimensions, of course, rary witli the ajre and gros 
of individuals^. The fiirure!i denote Uie wtdlh am) ienf^h of I 
expujided iHiln — the latter being taken from the t«nninatien of tfce 
body, as fdinwo by the enrves, which rveb more or le« intoth« 
Uilx— that ia, to strengthen them where >trength i« wuM 
quired. 



XAU 




o-— Cod. 

6— Black Fiiih, 



e— Sea Bin. 
rf— Porgy. 



I eonlens I had no idea of meeting with figures m> closely 
tn the artilicial ones which 1 had found moft elTevtual aa propelli 
H'ith the Mccpliou of Uie first two, th« wlu>l« approach to eqwi- 
Iiitenil triauKles. 

In thenhsence nfn more extended scouaintance witli tlieminuter 
KqueKtus and sub-uqueuns orgnni^ms, the uHnrrst nf natural ana* 
logues to ste«m-vrw>fls seem to be the priiicipat awinnninc-tiirdi. 
These glide through two elements at once Tlielr long mm bM*T 
bodies, adapted to float gracefully on water, are prorided vHa 
organ* of priipuUion, pWeit far behind tlicir coinnion centra of 
icravily^tue cause ihnt makes thrm such awkward traveltenoa 
land. When a gale blowa in the direction iber wish to puraie, 
like human utLvi|{ulurs Ihev take advantage «i it; they spread 
their wings to catch it, and arc driven onward then, a« stcuneis 
are, by both wind and paddleti. 

1'he reciprocating action, nnd the eKjianding and collapsing fea- 
tures of Uieir 8i|tieous or^ana of progreaaion, are supposed to be 
unsuited to the niBgnitude, mntcTinU, and velocity of artificial 
ones, rerhnpn thry ire; hut may not thrir rontimr be perfectly 
applicable: niiice, wlien open, and in action, the drcurostODeeB u 
the two bodies propelled — the bird nnd the boat — are not eaaUK 
ti'iUy di<»imitMr? Nnw, there is a marked adheaiuu to the triaa- 
gtilfir fiinn in the webbed feet of birds; showing that, in the judg- 
ment of the (.Toator, Kuch an outline is the bcit for the purposes 
of their pniiiulsion. Ni>r dues it appear thnt thi» outline hna. in 
any inuteriiil way, been moditicd tu moet other exigences. In the 
feet of water-fowl it is alninift identical with the taj of theacsi 
baas. The legs, or rods, that w ield these oniithologic paddlee, are 
invariably united to tbcm ut tlieir points, or onglea, and elKurlyfat 
the reason already iiLateil. 

Fig. VU represents the foot of a petrel, ItUatypeof 
all the swimming-biida' pritnellerii. Few, except pn>- 
feaeional naturalists, could cli^iinguish brlwccn it and 
the same urgnn in geese, ducks, gull*, nwunn, the alba- 
trtHM, cormorant, diver, damiikgu, J/ic, &c. AHhangh 
natural paddles are submerged when at work, and thoae 
of our whevli emerge into air to repeat Ihdr stroke^ I 
du'jbt if a more eflicient form ciitubi be given to the lat- 
ter than Uie id>vve. The Guspoled estrtmitjr would 
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Ai-iviunt of Hydrnuli^ snd Mlier Mocliinec tar RainnR M'hMt," bf 
Thomtif Kwl>nnk. piiMi^ticil in lit'i, we therp And, thiit '"in «vm« 
|>>inipH btitli ■ iKiliit arnJ :i li'illow pislun nrc ranHi' t" work in tfi* 
■Mmo cylinilrr. Sui-Ji h»>- ifie ■^^«nlI^•llleIlt tU»l cwiislilutcd the 
i>iii;rl«-i^h»mb^r (ir«.»-iMi([tni.' i>f Mr. IVrkin^. A iilunjt'r workwl 
thmii^h a 4tiiffifi{;-lii)x ; \X* C-ap-icily vruif nbuut iinir ttmt of the 
ryliiultr, cnna^qiiAntlir on doae^nil iti^ it 4<i*i|i)3>r^(l nnlvtlint portiun 
•'f Hie cont«nU of th* iiitter. The n|>('t1iirM of diuthkr^e «ere »t 
1)>« upper iMrl of Ili9 cylinder, and a single r<>feivinir onv nt tht' 
bott'Mtt. Fnmi tlic linrer nnrt of the pluniror > idiiirL roil jmiji'ett^t], 
ti> which n liullour pUton or «uck«r wiis attnrh^d, fitted (i> work 
rloan (u Lhi> rylindpr, mt that wh«n tlie plonker wmh mlMiil, tliin 
]>i9tiin foroed kll thf wator uhove it thrnufrh the dU«har)riii); n^ier- 
ltiri'«." — AikI in the 4Jnie pa^e: "Suirh |iump« mre rnorp conniact 
thtiu thiiM! with twii rytiixWB. biit thi'v nrp nmtv n»ti|ili!.\, leKu ttfli- 
I'ient. and mure JitTicuU to keep in order and repair. "Vhe friction 
of th« pliin^r Rtiil iini'ker is much forester Umn Ihnt nf Lhn piirt<in 
tif an ordiiiJirir iloiibl^kciiii^ pump of th« ume dimerntiuQi ; &nd 
tlte liilteriiixrhnrtce^ dntible the (|uiiotit]r of wnter; fur. nlthaufrh 
duub)e-ni^liiiK( (he cff^\l of thene piitnpM i* only niual to Kin^rle- 
•cting one»." 

Some of the latter rcnarkii xre Hiidaiilitwdlj- rifiUt, xnd we in 
«onif> raen prefur tho diruble- acting pump; and when two of th* 
(loubtiHactln^ )iiiinp« »e vntp loved, liteil on tiu^h mAe »f the main 
rentrv of the working beiim of the itaain-engfne, we ciru'eit'e it 
inipdwihle to drvioc » more viBirient arniappinent for raWmn water 
Irom n few feet helow the ffrountl, to any [eaaocinble huiKhl. 

At the U'nterwttrkii nt TmfMjfftr-Hiimro (ewctM hyu« in )8i4), 
and nian nt itnms|C%te, the water h»* tn be r.tUeil from a conitider^ 
able di-pth below the uiirfare nf the ifnxind, hy itirert-arfin/f en- 
frines, without bittiince-beiini« ; etjTLM>uueiitly. had we not employed 
thii jihiniriTB in tin' workinji burrelx of ihe piinips, to cfluiitw- 
b.tlaiice the weijflii of the pintunn, iiiinip-dicU, ^iv, bv (liopliLciiiff a 
<]iinntity of wnter in their descent, the uhnJe of t^ie puwer re- 
iiuired for lifting the piitonii and [tump-ruda vtviild havv Iwen 
wasted. 

We are. Sir, 

Your obedient Kemwta, 

Ka«oh axd Amos. 
frrarv, StMthvtirk, ItfA Junf, IH(B. 



THE PUOLIC WORKS OF ENtiLAND. 
N«. 1.— Canaia. 

ft may seem M>me<vliiit 9lr»nt,-e, tltiiL vrliile cnoala ofthe i^ciilc«t 
magnitude hml bcrti undcrtnkcn on the couliueut, Knffliiiid om- 
t*nt«d herself witli «coiiriiitr arid deepening I'tM" rivent until the 
middle of the liwt <«iitiiiy. llie necettaity, it must be owned, wua 
not BO (trinitent an in Fmiiee. Yet the ilcvuh.pmrnl of commerre 
in thin i-imnlry, I"")r before the time we h»ve Tnei)tii>nefl, *uj *«f- 
tirient to render ulrnoct neressiiry oomo belter rtienno of irilsod 
navlxHtton thnn those nlForded by our nhttirii) water-rmiree*. It 
ht true tliiLl ihi' vrent ooulhern Ipwoh, lyinp iw they did either on 
luTfv riverB nr by the *en. did not reqiiire cuTinU to the Hnniy ox- 
tent iiK thv citieK of the northern and midlitriil di>trtcts. A* (xion, 
therefore, aa Industry and i<riti>rpriKi' liad be^iiii tii nGMinie im- 
IMtrtuipe in tline^ piirtd of the inland, the Idea of furininfc uiinali to 
the rnriouA ceutreit nf maniiracture followed nn R tnntter of cour«e; 
am) in the year 17^ we find the firirt definite jirojmial fur the vkv- 
rution of one of theae imnortnnt undertaking ever made In this 
kingdom. At IhHt time tlie meiinit of el1'«ctin|i a comnninicHtimi 
bctnet'ii the cautl nnd west sea*, through the eittiinriet) of the Aire 
and Kiliblc, h^d attntrteil the nttcntion <if thr cnterprtNing men of 
Vurknhirc and LnnL-ushire. Various sihenieit wire set on fimt for 
c«rr}-inii tliiK project into execution, which resulted in an nil beint; 
ohtiiined, in I7$iJ. fur the undertaking whirh ha* since ripened 
int'> the Leeds luid Liverpool V.nniil. 

Ucftjie, however, any ptiiotiHil yngn^m wiis made tnvnrd* the 
roinpk-tion of thi^ Mlicnie, the l>uke of Uridnwater timnneiiLed 
the exetution of bin own mnf^iificent (Mtnnt. under tlir supcrvinion 
of Mr. Ilrindley. All othtT prujector* now appear to have ln;ld 
)>ark until tlivy co<ild witaettd the tvtxilt vf tbia work; and, conse- 
quently, Hi-iirrely iinylbintr "a" done in the w«y of inland nai-i^ra- 
tion between 1737 nnd 1761, durinR "hioh 3t yenm (1k> BriJ^Mlfr 
iMiinl waa beioK narried tlirau^h pvcry (diHtncle and disi'inirnjc*- 
meni, b^ tbe indomitntile |i>eniuii of it* en^neer, to a Iriumpb»int 
completion. Th« histi^ry «f Uiat great i*«rk b too well known i» 
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be re|>i>«ti<^l )ier«; but th« >n<rre (Van d»<ibtit exnre^Ml eon 
it, and tbe prujilictic warniu|p> of inevitable t«ilore which 
ntlerrd on nl) iiide^ during its pro|(r«aa, prove how liltle wm at 
Ihiit time tifMlerttood in this country respeetinc that clasa* of ua- 
dertHkinffi; and they urove, too, how eirtremelr ilow is the firal 
gmwtli nnionciil ua ot that very enterpri-e wKicJi ne are afl«r- 
wnrda dentined to work out into xnch tplcndid det-elopmcnt. Tbe 
rjiiial i-nst )M(),ODi>J. — an enormoiiB aura at that time, and from tba 
pume uf a Hiii^Ie individual. It in taid that thr Duke of Brid|[- 
WHter had to live for many yeiird upon Mntt. a, year, in order ta pay 
for it. Th« roeoRipeniie hwi been no Ipkh remarkable Long innM 
the annuid i»r4>me netted by nieana nf tbo cxnal waia valued at 
i:tO,cHiO/.. and notwithstanding the cufnpletion of a whole netwocfc 
nf railwKyii throiixb tho dxntriel it trncerstDi, tbat return, it la b^ 
lieved, is at preieiit cunsiiderably exceedad. 

One sinjtrle eaniU waa eotnnenecd during tha interval above men- 
tioned; nnd which, barinff been cumpleted before tbe Duke'o. bu 
the honour of beiufr the nr<t work of the kind executed' in Knj;- 
land. TbiA wah the .S.rnA-e^ Caiml. nmninft from the mouth of the 
Snnkey llroiih, in the Meruey. to St. Helen's. It in, however, little 
mure than an imtiruveil eilttion of the limg-uiieil river narintien, 
aM the brook is nil aloni; a feeder to the eanaL, whieli wns njr the 
*ide of it. lU leii)clh i* riol more than IV mile<i, tlw fall abent 
TH feet, with ei^lit iil»;(le lockii and two double one*. k» that thk 
limt of nur canal rnlerpriaex was no great work. Mr. John Eyi 
of Liverpool, was the I'liKiiieer. 

The npcniiiK of ihi- Uridj-wsier Caiul gave a new impein* 
tilts branuh of (■titerpriie. The Louth C-ana) got itx act in 
little more thnn a yciir uflcr the opening of the IWilicwaier. 
greater pnri wf ibin cnnnj !< on a continuoua level, verr little above 
the %ra. nimiiue from the Humher. ncnr Telnry itnvpn, tn tbe 
Kivcr Lmld. Ttie length is but I Imileit, and the ur!)(iiinl ntiinate 
La,60u/, It ii-M BU defectively cunrtructed, no(»ithMandii»g tbe 
fai^ilitic« of tbe county, Ihnt the whole affair, aft^'r i»,QOot. above 
the estimntc hni been raited on lono, was aosi^ted to a fiiugle 
man, Mr. Oiiiplin, to niiiaufi:c in his own way. This was tbe re- 
tult uf a too -ttriigi-nt cvonutny in rtartinx. It took a lonjr tine 
to get public compniii<v to understand tieir own intercut. Tht 
Lmith C nnnl i« now n useful wufk, as far a* it tPHW. and 'cry bene- 
ficial to t)ie town of Louth nnd the neighbourhood. 

The next cunivl nttempied— in fact, the third opened in Ibo 
country— wii», like the Krldgirnter Canal, the npeculation of a 
single tnnn. In 17St. Sir J. H. Huvnl cut a cnnal through the 
aolid roek. for the purpose of conneetinu Ilnrttepool llnrhour, in 
tlie county of Durham, with the ntn. 'Ilie canal h hut :^K) yvdi 
long. The next cnnal was llkewiiie a i>rirnte undertaking,' prs- 
jccted and executed by n Ningle man. Mr. J. Rvmer made a eaoal 
from hit eoul and lirae works In the tidi'way in kidvelly Hnrbonr. 
He obtained his ai-t in I7ff«. Lon^ after, *in t8IV, n eompauy en- 
deitook to improve und extend the cnnal, ronatruct tntmrotula ta 
connection with it, ficc. from which resulted tbe prment JCwfwJ^i 
Cnnni, with its brntichi'x and adjuncts. 

Tliun, out of tbe four caiiiil> first exemitett, three were striotlj 
priviite. hi I7fi6 the first really ini{Hirtiint public ranal wa» cam- 
nicnced. the SCaJfimfMrr unit (f'omtlerifliire. This work warn ta- 
pnccrrd by Itnndlcy himself, to prorei-d from tbe Serern, at 
Stuurport, til the Trent nnd .Mcncy nbt-if(iiiiou, near Heywoud, 
in SlnfTcuddhire. Ita rise 'la coimidernblc. as upon the top level it 
niiiN for 111 miles at a height of «9» feel above the hevem at 
Stoiirpurl, aad of Sit feet abo^x- low-water mark at Runcorn. In 
U-ii^h it is almost i* miles, anil it co4 1 1'i.OiW/., including a 
variety of nccesKiry expcniics in clcArintC awny shoals frum ^abed 
of the_ Severn. The trade on thisi cAunl is immen§e. 

The Trent mid Mrmrji CntMil wa» commenced in 1766. It was 
suggested by the Duke of Bridgwater, with whose water commn- 
nicaiiiiTi it is at one piiiiil ronnccted, and wajt execuietl up to the 
time of his death by Mr. Bdnillcy. The originfil estimate was 
l3(».0i»)V,. hut il cw(t 33l,ni)0/. Little wonder, fiw it rompriMS 
127 a<iuedu[Tli und cnlrcrts — one of the former over the mrer 
I>ov(j being very extensivt— 91 loilts, ami tunnels. The famoaa 
Harec<i»tlo Tunnct, 2.H^0 yards loii^, ia situated on the aanumt 
level uf this cBunJ, whoso total length is 93 milc«. 

Tbe next undertaking In chronuli<t.ncul order i* one of the 
nohlcBt work« in the kingdom. The l-\rrlh and ('Jjiile Canal wh 
be|{un ill ITfifi. Tbi» cwanl, conimeucing in the Forth at Grangr- 
miiuth llarbimr, pasm'* within two miles «f tilaijtow, and Iheocv 
into the Clyde, bet'ig th« (irst reali-M^d attempt at conncctinK tb« 
two grtKt tma» of our island, n't length w 35 miles, and tlw 
grejilMt riw I M feet. Ily the rei^ent improvements it \inu undvr- 
gune, M-a-bunie craft, drawing in feet water, nre able to navignte 
thruugh it, between ihe Irish Sea and the UermaB U«Cmi. 
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lorka mt9 7t f««t Inns by 90 wlile; thty an 3ft In numlter. On iu 
ccninv are S3 dnsbritlgpc, to lar^e aqii«dactn, ami S.*) Hnnllpr 
oncw. Amanii i\* mnny irvFrvuini i» nn* thnt rnvm TO here*, 
with a dejitli of 9? Ie«t m ilie oluiiv. Tht Amt t>l«'a of lliia undrr- 
takinx (Ulr»«*fnr bnrk aa the time of Chnrlo II.— tlml morihrfti 
bavinx tnkefi prepurntciry nwaiiurca fur ciitUiiK ii rlmimi'l in tlir 
unip itirrcLitm fnr the paaaaftc of aliipB of wur. The dcaicn waii 
mlciilatrd ti> nnt AOO,OOOL, bat waa far tix) niHKnifiri'iit uir tlie 
impnverialieil exchequer of llie Stuarto. In li«3 a fre«(i totv^j- 
and ntimatr «u madv bj- a ^khI rninnrn-, Mr. tiard'tii. but 
DOtbiD); more waa done until I7tii, «)ic-n Lxnl Nupier otiiplujrd 
Mr. .MHbkdl tn niAke a re[i<frl, tlie result of flitch waf^ tliut tli« 
celebrate*! Siaealon *rti> ciiKntfell to titidvitiike tlie uvrk ac^CurdlnK 
to th« nrpMcnt plnn. Suixlry iliflicullies,aw tiou'l, Mriwr — tlie chief 
beiiig the ctiumKint cnhnncvntent uf tli« coct. The entimitteii fixeal 
thiH at HT,3-'n/. Iiiit when thin hiwt keen expenilM, nnd lielir'^ii 
TU.DCHIi, Htid !U,l>(Mt/. luiailionil borrawed, IliQ |ir<>ji-et»n fuuiiJ tkikt 
fthly about half the leiif^th hiul been, tti<vu|{h with iniich mpiditj', 
roBipl^t^. IVi-jnitM tli*ii oi^i'iirrcil villi live (>ii({incer, i>i»iilict 
wbleh the work* rtoaditili, hut heiii^ juvKeiK ly rer»niineticpil, tli« 
eaaal waa broiif(bt to witliiii 6 niiliM vt the (.'Ivde. when tt>i further 
prof^TMa waa ajiain stayed by th<> n-nnl uf fiiiiii*i. An mrt piuued in 
ItSfc, alleiinted tlila diflSeultv, by eiialiliiiK the prupricton tu bar- 
row money from tho Scotch Itiirniiii of Kxrhpijtifr, oul nl' the for- 
feited estate*, and with thiH muiatunoii the Murk uav oimpleted in 
1790. The nholeslwk amounted at last M ■tl9.M4i>/.^ntinderubIy 
bftyond tbe *um ntimated by ('hjirlv* II. for bi* Hbiii miml, and 
wliich, if mentioned at the be|;iUDiug, u-ould liHve biifled the pro* 
jcct in ita birth. 

Aa a eoUateral aaaiatiuioe to lh« nariftatioii of the Fortli, the 
Bommmfyairu Ciinai waa coninieuceil tn the uime year Kith tlie 
Forth and Clyde. It ix h )evel muni, about T niiln |ait)t> and coal 
«l,0O0/., the ortiniukl estimate bai inic been 5,000/. In the wme 
vear lirindlev comnwDced the Cormtry Ctumt, nnit'wfc frnni the 
Trent and Mtn*y to ('<■ veil try. The project a|ipeared m failure 
for some time, as tlio re(iui§ite rnpilal him nut Airthtomin^. Uut 
the TrCTit und Mer»cy Compnof tonk the in«ltrr up in IJSSj and 
the wurko werebeiptnin earne«t) it wax tinUbi-diii 1794, and fonrni^ 
oilb the A^kr-dc-la-Zaticlt and Oxford CaiiaK wliith communi- 
calc Willi it, the luiiMe»t cannl line in Eii|[land, beiiv up»ard« of 
TU Biilee, eidubive of krntnrliea. Tli* IciiKtb vf Ui* Coventry 
C'mikI i* fomc^hnt tJiorl ut' A9 ntile«, with very few IocIcji, and a 
lerel at the bi^be^t of «I feet. The expenae was about 90,000/, 
llriiidtny'« grriit ubjret waa to ronned, bv ciuinl itavi^ntion, tke 
porti At Londun. Liverpool, and Hull. ' Th« Inst link in thit 
great ehain moa lbnl grand undertaking;, fi>r the time, the iiaford 
CattaJ. ThU wuric waa eMnmenced in 1769, bcgiuninj: from the 
Corentry Canal at Lonfford, and extending to the 'iliKinm at 
(^ford- The whole eafiilal authuriK4>H to be rniied fur tbia pur- 
jktae «aa upw»di of 300,000/. — the ori^nul estimate beinf; 
IJ*,HHK The lenglk w W niiler, carried at the Eiimmit level at 
tho height of 3Si| feet aljxve tlie leiel of tbe nes. It ba« three 
■queduetts the one at lirinklow nearly 300 feet lonff. nrid two tun- 
n«l*. tlie biiige:*L, at Ketiity ('iimptini. being 'A,MH feet. The level, 
at ita commence men I at tbe C^oentry (anal, iH no le^^H tbiin 71 
feet nb(»e ibe iiiirfare water of that rhiinTiel. and ri»e" from thnice 
to tbe KUinmit level alioiit 13 feet. On tbe whole, thin ia one of 
the moat important cnnaU m tbe kin^dnn). aii furmiii)!: tbe riiiinert^ 
in^ link bvlween the inland nHvigatiun of the norlbern and Miuth- 
erk district*. 

In tlie^D yean that followed, np to ITSO, the nnmberof ennab 
executed in the country waa 17 — fen uf them of equiil importance 
with the ]iren-ding. Bnndley projecled tlie CArtlrrfir-ltl Canaliu 
llflS; il wui carried on under hiH direcliun and that of hti brotlier- 
Iti-law, Mr. Itenobnll, till its compli>tinn in IT7it, at a ciMt of 
IAU.'KhW. It« leiiKtb U Vi mile*, mIiIi 6^ Utck*, and one very ex- 
lamive tunnel. V.>On yard* lon^, ncnr llarltiill. Mr. (irnndy had 
|in>|ia«ed another plan, whidi would bavexavcd i milir<, and between 
•MJOQOL and 30,000/., but Brindley'i experience whh prelVrreal. 
Tlie itndertakta^ waa n very Micce>i*fiil one; but the moot imjntr- 
t«it uf Brindleyx Inter Biii:i;eiiti«iiB waa the EUmntrt and Chitlar 
l'4tttal, Tbe famous aqueduct over the Dec la on this MwJ oar- 
ried at a heiirbt of l^d feel above \x% bed, on 16 paira of flt«De 
pillars, AS feet apart. iSevcial others of tlie greftt spvcnnena of 
canal work* in tbv kingdom were of hi» undertakin^r- It ruu« 
fnim Ellesinere I'ort to tbe Montiri'mery (iuitJ, a ilistaiice of 
dl niiln. with numbcrjcae coUatcrnl bmnrhes. During: Uio pru- 
ercMi of thin cauiil tbe KTCaleat poMiMe dii&uully was eaperi'Cnted 
m raiaiiijf the niuuey. The share* at one tium were^old at 1 per 
c«(it. */{ thetr onginiJ v^lue. Tbe whole tioit wus nearly tuo.ouu/. 

Tlie ThanxM amt Sevrrn Canal, another of Britidley'* prujettA) 
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ti>n Tunnel— ift on thh ranidi it i» a3.Bii|«e lun,;, U nm- fn-ni 
Stinud to ('iretH:c«ter, witb a length trtdnrwhat abore 30 mile*. 
The ori^-inul entintate fur lhi» work wa> IUO,44)o/., the Actual coirt 
aboie 54*O.0(Mi/. ; one of Ibe lariteot ex«-e*»e« in canal history — and 
the more iitranKe, aa there are no krant'he*. It h»» tv Imki. A 
union InHteen tbe Thann-* nnd Severn, by niean» of the Avnn, ».»- 
anftiier of I'lmrU* 11.'. prrgerlB. 

The "tber cHoal" cxe^utod during' the period alluded to were tbe 
ilr«««»^tiAr, Hbout IU mile* lonL', a-it about IKti.fHHi/.; th» £kwuA, 
runnini; frwn the Trent U' l.anplpy-brWfte, about IS nilva, coat 
VajOOOK: the Vromfi^, fiova the Erewaeh to tromford, IM miles 
on which are one ur two oi our fttw^ M|ua<luelK, ca«t n(l,uuu/.; tbe 
Bnul/itni, 3 ntile^ lonfr. <-OHt 9,u«Ju/.; the Dudley, of which tbe 
original plan wni: a lenjitb of U mileK Ht n owt of lit.UiMi/.. but 
the espenM of eut> atiil rotin^elintf br;iiirhn> aiuuuuteu to aume- 
nhere i.htmt I^O.ixH)/. Additiiiiuil : tlie Mnrbrl U'eifflitMu, II mile* 
biii^; the .Iniftrer. Mj mUe« long. Ci->t (i.^,U(HI/.; tlie Si. (tittiirdt, 
S ntile* b>n^'; the Stin'/aJiirr, a ruiiiil of 7 milev from ihe funi.tcva 
Hi t'nalbriMik Ifcile to the Severn; the .st»urttridgr, and three 
|)ritate vanaU— one eiei'uteil by ^ir J. ltnn>i>den, nmr lluddera- 
(leld. Hiinther by Sir N. (.>n»ley, near NewciiNlle-uiider-Lyne, himI 
the third by Lutrd Thanel, a short iilTair, near Skiptmi I natle. 

Anee llOoa vinlent impetua waa clven to cnnal opwulatioiM. 
Uetween that date and I7]is iw lew* than 4:i rannU win-e plannetl, 
nnd uf-ts relative to 15 new undertaking were pnsoed iu 1I!(3 — the 
InrKTst number of any year in hittniy. Tbe dairs of the £rht 
aet^ relative to two of Ibe rnwat imiMirtant undertaking^ in tbe 
ktnudiim, tbe Umnd JmtHion and tne Kcnttrt mid Arvu. beloA^' 
to thif (ler ind, beitiff [MMed,the ml* in 17'J:), ami the other in It9kf 
The first nf lhf«e. wne nf the most ipirited enterpriws of the kind, 
beKtiitt at the Oxford L*ana), near itratniHlon, to the Thnmen. iil 
ilrentfi'rd — a course of su mite*. The undertaking wat the lu>t 
xtep in Hrtndlev'n (nand plan uf inland comniani cation throiigbuut 
the nmniry. SVw hud iillaincd alrendy a complete wuter connec- 
tion between Liverpool, Hull, and Lunduii; hut the old river coin- 
mnniration, with ita tortuaim courac and manifold d!aadvantn)reH, 
Biill exiated in a mart imciiirtant jiiui. that between Oxford and 
LoDdon; and it wa« ti> make the canal ti«mnitinicatii,>R complete 
tbnt Lord Itiickinglinm, in 1792, rni|>lo^cd Mr. Uainea to make the J 
survey for the pre-wnt cnnul. The brat eatinialo waa 600,00{>f.;f 
hill, na iwnn), cuts anil exlcntionn rc«|iiii'ed thv raiving of a further' 
Bumuf &60.WM.. mnkiofr Uint one of the nio»t exiten^ve tinder- 
takimta in the kinKduni. The lenf^h i« al.ifve 90 mitei. Ther« 
me OH liirka uid two tunneU, with acverAl deep enttinpi; one new 
Itutbourne 3 milen long nnd 3» feel deep for the greater part a 
tbe wiiy. There are, lieaidM, aeveral embankmeati — in faet, tlii«, 
on the whole, cnm« neau«r to modem railway enterpriM than any 
wiirk previous to the eommeiiremenl of tht irwu age. Kroia tbe 
Hummtt level nt Tring t» liareliebl-park, a distance of about VI 
niilei, tlier^ in a fall of 300 feet — the hei|fht of the ■uiiiniit pr<rt 
hehij* 380 feet above the 'I'humes iil Liinelirm»e. The I'addingion 
hnim-h, which in n contiimation of tho Urainl Junction, in fi.r 
31 mili^ i|tiiie level; tbe water-«mr«v fiir '21) milea, fnuij ?<iddiTiif- 
to Uxhridge, reiiuirin^biit ii tingle lock. The (greater purl of tbit 
canal wa* CMinpluteil in about 10 years. 

The JTeniie/ and At-vn Curuj/.— The most important watn- link 
between the w««t and east of the Koulhem coiuitieii in Knglaud, 
WM commenced in 1 701. It runs from the Avon, at Bath, to the 
Kcnnrt, at Newbtirn; und, as the former river rutiK ini to Brikloi, 
and tbe latter to tlie ThnmeK,u cummunicnliun la elTecied between 
Brifltul and I^ndnn; in fact, between the iriiih (.'hnnni^l nnd (Ger- 
man Oeean. It completes mnniiviir tbe water eirruit from tbe 
northern districts round the iidand. und patoiea thiougb or near 
aeverul uf the niuvt important towns in the wutb. Thn ori^inul 
eatlnuite d?0,000/.: but » further amn of 70%.000f. WMa required Ui 
bo raiKud under four Kiii-ceuive aciH, to cumplcte the undertaking. 
The I'ngiueerinir diflicultiea Here in Mime pnrl« verj (ctewt. In . 
Sonieriei and Wiltshire, the countrv tliroiii:li which it pai^eit i»| 
very ruiftfrd. .\t one place, near Oeviici^ n fall occur* of iW fret ■ 
In ^} mili'M, requiring 29 lucko. The lenicth is A? iniled, and the 
whole rite 'iW feet, with 31 loeki, and the fall WV\ feet, with 4» 
lock*. The expeime per mile (l«,;iU/.) tnaJccs tbi« oneof the must 
cxiKtly candU in the kingdom, A> a propei ty tliirt uoiIertakinK bus 
been nunt tiijun.'d by (be Ureat ^Vextcm Bnilwa^', Tbe conipiinjr ^ 
were only enabled tu compete with the railroad fur tbe carriage aSm 
bcnvy Koiid", by rltnrjiinir half their prkci. when they ciij»yc>l the 
rnunojioly. Tbe railway at fimt only prufcx^d to cnrry liKi^t 
goods, and thtu diisurmcd the op|>oaition of tbe canal, but it liiu* 
cadedf aa might hiive been antii-ipiitrd, in carrying cverytkii^t*^ 
One or two of the aqueduct* on the canal are ol beautiful itruv 
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lut«. the Dtinilu aituednot Mpeoiiilljr, which l» uttaMed about 
4 milec from Bath. 

Thp numbvr of the works now nnii^rtakpti prevented the cnm- 
ni«iiiTeioeul ot new dtriga», »nd lienidim lli« mntint^iilal dUtiirb- 
MRcrs bc^D to be lerlouBly felt. From I79A, to the end of th« 
rentury, only Anir canals were comawncml— the Grand Wf^trrn, 
the Dorttt and Somtnet, tke iV«WM#tft Jwii'titm^ mid the Aiitr- 
dKiwAuT. All thete, though ivrj naefitl wnrks, vnc hut of le- 
cwndary importjinpt. The Ant-nanted. ruiiriifiif fnmi thu Exr to 
T4untDn. cost alfout 3J0,OOOf. — tbe locifrt!) It about ^S tii1I«'<i. The 
iwnvnil wiw nrver CiCecHtcd; the third in a verj- trifling affair; and 
tbe fourth onlj ipie» to the lonjcth of 19 miles: A6 cani^ln ha*e 
been oommcncod In the present century, tbe principal of whtcb ore 
the iJfyeiiA and the Cabdonian. The laricer undcrtokintr* were 
often abaniloned, at leaal in their chief DuUittt, wliiiJi vru the cum 
with tbe BriifmUtr anJ 7'»iiWon. The CalcdDnian, as nrill be 
aeen, doee not par at all. The Grand Surrei/, th« uriicioal nub- 
HriptioD for wlucli «as 43,000/., but wliU-h i.-a«t above 30i).0(»>f. Ad- 
ditional, pay* a very triflinjT per ccntosc. The Edinhtinih and 
fllaay^ir, the if<nxi«tfitU, nnd the Gram! V'li-n^ are the tlir^ other 
nf moat iraportanee, Knterprito wa>^ howni'or, buiiy jilwiiit thn nUl 
linea — moot of which received impurtant improremeati in this 
period. 

All the undertaking here enumerated hitve been eompleled hr 
private persontt, either *ing!y or in aitKH^inttoii. Tbe only work 
a<-ttialty undertaken by tho froi-ernmcnt haf been the t'aledonian 
Canal. U'ntt linit i»irvi>yed this hnr, btit it wna earriod Into ene- 
etition by Telford. It cuta i-'omuletely through the ^otrh iaiands, 
eommeninng nt the ftHit of Bon \evis, and running thniui^h three 
9«Dtch bikeu tu lni'ume>ai. Tbe Itta^h of the whole m above 
00 mile*: but very little mure than -a of this is <-anai. the rt*niain- 
der be)ti)( beinf lakes. The uriiiiiiiil inti'iitimi wax ti> farilitalo tbe 
transport of mlllc timber, but the traffic h&.!t turned out far 
below tbe originni expectation. The co»t to the Kovcrnmenl hu 
been above 1,000,000/.; luid in IftiS the expenditure for wa4tei> anil 
maintenance actually exrcoded tho receipt*; thij former being 
2.090/., and the Utter S,03H/. We miiHt add, iiidrnl, that i'til. nf 
the dtiirgei are pni ilowii lu extraordinary expenditure In huildiuff 
b(kat-hiiii.-w?v fcv.; but, even «o, the xiiruliu would have been veTy 
little more than AOu/. There are 24 loi^kH 'in thin »tnal, of whicn 
u nhnin of riKlit, called Neptune'* Stiurcaae, (ilooa Coat 4,000/. 
The workn of the i^anal are ot (irxt-rMe order, nnd tbe channel of 
envrmona breadth and de|ilb, ah beiiiK Intended for Mhip ruivij^- 
lioii. The width at Cop in 1 1<> feet ; nt liottom, £i>; depth. £0 feet; 
the lock* I7S feet hy to. All IhiM exiiltiiii* the ciut, together with 
the nature of tho countrv through wlii>ch the coniJ paoDes; but it 
ia an inotMiice of the fuilure of Kovcrniuenl iindert*kingii, a* fiu: 
a* mere profit ia concerned. Venoela of upward* of 160 tons often 
pMB the canal. — Dailg Xeiaw, 



THE CENTRE OF GRAVITY OF A LOCO.\mTtVE 
ENGINF,. 

In nil InveitlffBtioiu aa to the effect* produced by tho lAcometii'e 
en^ne, it is abaolutely neeeseary to determine accurately the po- 
sition of ita centre of ffravitv. A« the onMnary method of a«cer- 
lainin^ this point by calenlotion i* both tedioun «nd iiniatiafactory 
I am induced to fr>vc the outlines of a mode which hitti iu^geatea 
ittelf to luo, and whidi, with careful iipplicatiinin, will. I And, j^ve 
an accurate re«ult. The annexed eutfravin^ rejire»ent« a four- 
wheele*! enipnv, whoHO axles nre T loet from centre to centre. 
Havlnff Ami carefullj' nitct^rtuinerl the totnl weight of tho engine, 
the weight on each pair of wheel* niu&t be obtained by repented 
trialH on a go<id weichini; machine. Siip^Hioe the>e wri^hta are 
found to be renueFtlvely H=9 ton«,and F=J loim; the poHilion nf 
ft irerticnl line CCO, passing through the centre uf ({Tavity, can be 

found by the e<iu8tiuii x = - , where j- ^ di*taucc of the line 

t 

CCO from h H ; /= T ton*, the weiffht on the front wheel* ; rf = 7 

feet, tlie dlatanire between the iucUm; nnd 1^ 18 tima, or totnl 

■ eight of tbe encine. 

Kaviiiir tliuH found the line CCO, it miiat W chalked upon the 

barrel of the boiler. .Amiiinio for a momeiil that (^ is the poailion 

of the centre of gravity: draw the line C/ If now tbe front 

wlioelo be placed on tbe weiithin; machine, nnd the hind part of 

tlte engine raised unlil the inuilent welfrht indicated iKMiual to 

IS toiit, it ia evident that the point C will be in a vertiral line 

paMiiiiff through the points C and/ By auiipending two pluuib- 



llnea In a plane at rifcht angle* to the road on which the engine 
Mnnds, and interveoting the point f. whenerer the whole weight of 
the engine \% thniwn upon thi* point, the line CCO will be inter- 
•ccted by tlie |iliunl>-Unai in the point C. 




Could the above method be practicully applied, it woold be tW 
moHt aimnle way of arriving at a knowledf;e of the jioint ; but h 
it would i>c dangvruuH both to tbe cnginu nnd machine tbua to dik- 
pune a weight of (in nume in».tHnue<i) thirty tonti, it haa only becB 
mentioned that the following plnn may be more readily under- 
etood :^)n nn intpcction of the figure. It will be teen that tW 
line Ey id equidialMnt between II and J-, and tn thi* line the cen- 
tre of gmvity would have been sitUTtted bnd the weight>t on H and 
F been respectively » t^ns. The front wheel* having been again 
placed on the weighing machine, two plumb-line* mutt be «■•*- 
pcnded na before, but In a plnne paining through the line VA^, 
which may be termed the line of equipoise. It i* evident now thkl 
if we lift the cngino beliind, ibe [iliimb-line* will inler«ert the line 
CC, whenever the weight inilieated by the machine i* e4|nal to 
(4 ton*, nnd the centre of gravity will be Stunted in their interaec- 
tinn. tn thin oijeratina, L'oitipen*atJnn nmat hi> made for that por- 
tion of the total weight whicri lends to move the front wheel* for- 
ward. The nniount »f thin force can lie easily calritlnteil, but it ia 
better in pmclicv to coniiienaate it by paaaio^ the lifting rape 
round a pulley, so that its Jirectiun may be In a right lice with tM 
framing of the eii|pne when lifled- 

I have UMed a fbur-wbeeled engine to exemplify mv mode of 
proceeding, because it ia the limplest; but a cix-wbeeled en^oa 
can be treated in the name nny, when the lines CCO and Ktj have 
been found. If A, ni. ond / repreiieiit the weight* on tbe bind, 
middle, and front wheel*, and d the distance between A and n,— « 

point _v muBt be found, by the etpiation y = -- — , where tte 

weights A and nt mnytiuppoKed to be coneentiated: if U be put foe 

the distance between y and/ - will be the poiition of the line of 

eiiuipoiae. Agun, If ( be put for the total wvi^t uf the engliM, 

X ■=. — will be tho position of CCO, the vcrtic-al line ^mmax% 

through the oeirtre of gravity. 



M.^l 



Tkt High LrnH Rridfr tn (lit Tt/Tit. ■! Ncwctitle. on the Ym)i and Oer. 
wi<rk Itno (if iiiJwaj, irlII, it i> expecloJ, lie oimiifiI on the 1*1 uf Asg nth TIn 
k«7 »f th« lad anili wit iltiten borne on llie 7<h nil-, hj il>r MtjvrW 
Gaimhcad, Mr. Ilawkt, of llaKki, Crawihay, ind Co„ llie csnlrai-ton |ier 
llie ironwork. The tn\ pde waa drittn on tlie 21lh of April. IKtft, in pee- 
■rni'c of 111 ilrtif nrr, Mr. H- Strplieiiiun, M.F- : ami Ihe Hrit aefneiii of 
tliG linl aich was plarrd in lileijr ai tlie lOtli of July lail. The iranwaek 
rising toa hrlHtit of I'JO (cti ati'ivr Ibr lied of ttic nrrr. much nutioa «ie 
called far, and froni Ihe careful and eipciultc aiianjtrmcnla theielorc made* 
Itiere ha* betn neither kuH ol life nor limb in Ihe fixing of tho lix ata*ai*« 
aiielie*, inaB^ of the catling* of which weighed fiaiu 10 to 18 Inn* ■adt. 
Theroitof thsJiri(l|f! «hfn earapSeted ia eitiniued la he 243,09U.) iha 
viaduct througb fialeihrad and Neacaitl*, 113,03;j: ; land, coapeaaaliOB, 
Ac, ISi.mfit- total. 4yi,lU& 
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REaiBTER OP HEW PATEMTS. 

ELECTRIC TELEGRAPHS. 

FaESBSicx Cmujku Bakkwrlii, uf Hamp^trnd, For "fmproiv- 
nM«f« (ji Ma/tif*!/ armmnnicatioiujnm WW pJtun: (^ aitariirj- hy mrant af 
efeofrwry."— Grantwl UeccmWr 3. 19IS; EnroUcU June S, ISIff. 

Thia invention cuBiiiiilt, in iJin first |)lBr«, of methodfl of copjin^, 
bf me&tu of vtectricily. written or {iriiitiMl rlinriuiU'r* for tcl«- 
gnpliie cummuiiivatiiinH; »ihL, secondly, of mMlei uf breakiofr uid 
KWwlng the riectric oiri-uita with dilFprpiit niitiuns, so as to currc- 
^ad onljr with the pliice r«<|uireil. 

To cany out the ftr«t part of tW inveotioi), two or more inetru* 
m^fttii nre mi»I« m esMrtlj- alike im powiblc^ m> u to givp c^unl 
motiau to a crliodn- on ^nch in»lr)ini«nt. Parallel to th« rylinder 
i« * tereir, wkfeb carri«s a tra^enin^ nut from end to «nrl im \\t«. 
cyltndsr rtrolve*. To the nut an arm U fittach(*d, nt th« ond of 
vhicli tliere U a metal rtyle or pnint tliftt pret>«>e« on the cylinder, 
and U losulatfld from tha re«t of th4> tnilriiment. The point U 
MHiii«et«d irith onB uf th* polte of the voltiilc battery, nnd the 
eylinder witlt tbe other. On to the rylinder ni (in« nf the inistru- 
ineats tbe inennfre to be traosniilteil i* attached. Tbn mewufre in 
wriltvn on tin-foil witli varntxli or otJier non-condunlnf^ sulidtance, 
and the eieotric elrvnit U cumplotfil <rh«inpv4>r the point is re-^tin^ 
on tbe tin-foil, and is inteinipted Hben the point reiitii i>n the vur- 
niah irriting. On the nylimter nf the rei-eivine instrument puper, 
Warated with a nolution vhtoh eleiMririty will (.'aHJIy tUienmpuse, 
U placed; and M, a nmUar metal point prMMS upoR it. nlienever 
the ebtctnc rircuit in oomplsled, by puaing from the point to the 
paper, a mark U made. Tbuv, by tbe revohrtion of trie rylindcrK, 
and the tmveminig; of the nuts, ipir»l line* very cloHe lugetlier are 
drawn un the pap«r; but the rirniit tieinf; interrupted when the 
pniiu of tbe transinittlnj; jnittriiinent remM on tli<! varniiih, thow 
part* romain white. In this manner, if the transmittiPK and re- 
reirinK instrumenbt be mnvinx exactly together, the |roint of the 
former, by paailog Kveral times over each line uf writijiif, will 
finw tJie markinjir point to pruducv the forms of the letters on tbo 
psficr. tbe wrilinti a|i|i«nniiir white on n dnrk gnnind, cuattJtuted 
of numerous line llne^i. 

It la easeiitial that the corresponding ioMniments ihnnid more 
ByDcbronoualv. To ciTcct thi:^ ihe patentee employs cloclro-ma^- 
Deta. to r«|p>Iate at certain intenntii the continunu* rotutiont of 
tbe cylindera. Sereral meUioila by which thU may Im dune are 
notioM, but the mode preferred ia to use pendulums uctuntod by 
doclc-work, which at each rihration strike ii^nst muveublc vtirvs 
or fine siirinfire, that wne to bniiff the eleoCro-mwneta lato action, 
by completing the circuit with looal roJtaie balCcnea, ooe of which 
u attaelied Iv emrh instrument. The electro-magnfta being thus 
bnnigbt into action at each beat of tlie penduluma, they are made 
tu regulate the iostrvments, by cnu<inK a di-tcnt fixed te the keep- 
er* to preea afrainet projectioiiH in the cylinder*. The movement 
of each cylinder ih mude rather fngter than tlie reijijltini; mvtiwn 
required; and the distant inntrumenl* aie rctrulatcd to keep to- 
gether by retikrdinf; their movementH in a slight deicree e>w;fa time 
that th« electro-maj^ett urn put in action by the penduliun*. As 
a otea/uof SMertainins whether th«v kre moving synehronously, a 
(trip of paper ia plncea at right ani^les to tbe line* of writing on 
the trannnittinfi inictrtiment; nnd thin prodiirea a corre^jKindiriK 
white mjuk on the pupcr, by a-hich the operator ii enabled tn tell 
with ftreat exact n«fu whether tbe pendulum of hiB initrument U 
vibrating fast«r or slower thun the iith>vr, nnd htt cail thus adjust it 
to DOtreapond. JThe Martin^' uf the twu inntTunuota ia contiived 
bjr tneans of an eiectrn-mAimet, put in action by tbe electric cur- 
rant trancmitted nlonff tbe cnniipetiiiK wirva. The kot-per of the 
magnet preaies agniUKt the f:iii of the receiving Iniiirutnvnt, and 
when the drcnit is momentarily iiiterrupted l>v the Ktiirting of tha 
transnitttag instrumutit, the k'tH-per failii bnCK and liberutea the 
ima. 

To eopy print with these instruments, a portion nf the nrinteri' 
ink may ifs transferred to tin-foil by pn-nHore, itrthe foilmfiy be 
printed on from types. In copyiikg small print, or sm^ill wntin^, 
tbe cylinder of the receiving instrument should be Inrger than that 
of the transmitting instrument, and the screw of the traversing: 
□lit coarser, to as to produce a magaitied copy of tbe oriK'"^!- 

The patentee deacribea a vnrialion in the mode of copying, by 
asing aeveral points imctead of one, so thM aeveral lines of writing 
nay be copied at the same time, the electricity being conducted 
rapidly from point to point in «uee«witioa. The rapidity with which 
the et>pying nmec^ may be curried on may be inferred from tbe 
SIM of the cylinder and tbe rapidity of ita revolutions. The din- 



meter of the cylinder appears from the drawings to he about sis 
inches, nnd it w stated that it mny be Tejfiilated to mike thirty re- 
volutions ID a minuta, and that iteven timea triveminj^ over each 
line O'f writing is sufficient for cop ring distinctly. On a cylinder 
cix inches diameter, about one hundred lutterii mi^ht be written in 
a line. Hiid that would amount to more than four hundred letters 
per minute, with aiingle wire. In consL'rfueRce of this rapidity uf 
iK-liim. the patentee <uys thiit the copying telegraph affords ]»ecu- 
liiir facilities for eirt»hti>Jiing a s}'stem uf stated transmissions and 
delii'eriex tlironghuuc the day ; every half-hour being nametl as tbe 
inter\-al between the communications with each town lu the cir- 
cuiL 

Hf. 1. 
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Tbe annexed woodcut (Pig. I) repreientti a plan of the copying 
iiijitnitiient. I, I, rcprevrnt tnc frnmc containing the train of 
wheels for givinic motion to the olindcrC; l). tbe drum from 
which tbe weight is suspended ; and t*. the fan witich prevents ac' 
Mieralion. $, the screw on which tbe nut, N, travcnten, carrvin^ 
tbe point I*; 31, the regulating electro- magnet; L, iKo keeper 
and the connecting lever which presses ouninsl the projoctiona ¥i, 
E, to retard nod regulate the motioa of the cyUoder. Tu the 



C\ 



i 



fif. J. 

clnck-plata p, from which the pendulum B (seen in section) ia sus- 
pended, there are fixed tvorr brackets A. A. wbich siipixrrt uutiniim 
wires c, e, fixed to a enms wire o, that ulide* easily on the bracketa. 
Thv wires from the voltaic battery v, are cotmected with tbe clock- 
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l>l»l(> 9)ni] with Xbv pifltinum »tvt9~ to that «iich Itcuc llint lh« p«n- 
tlnliiin >^rtke« r^inat r, c, ths coancction ts modr, and thn rasgnct 
artti. V, nnA ) , Hr« tl>F wirfv cvriKctvd <*ith the diMont iuntru- 
rarnt «i>il vith tli« ■IfcAmpovin^f wltatc b«tt»ri«<i. 

The nrroiif! fiiirt of the invfutiuii in vwirried iiitti eff»^t ly CHiiidii); 
niJtpitetic need Icf t lint nre deflrt'ted \ty lh« rtrflric rurreni in the 
nniii tdcffrijili wirtr, to hriiijt intn mtion irpftriitc voltaic bnltcriwi 
and fU'vlri>'inaf;i)etn at rarli ntniiuii; by whirh nii'ann l)ie rvturn 
fiircuil through the pnrth is iDtcrrujitcd, nn-d the ttnlion ncxl in 
■Hrcrwiuii i" plnr<d in circuit. Pig. 8 tihonn thi« jirrnncrinftit. 
which ia repented at eu<'h ftatiou. h, in tt]« main <• ire; N, a mitic- 
nrtir nrcdlr, Ihiit mn)' W iltrllrrctcd to tlie Hftht or IcA in the uniuiI 
ntHuiivr; r, e, arc th« end* v! due platinum wirtti, vo am(if;i-d in 
tMtitirction with the wirc« rniiii tli« voltaic butt «rj V, Uiat wliCii 
I h« needle ii drHrcted, the clrrlric circuit ia completed, and tho 
rl«clru-ma|rn«t islirouKht iiit<r action. The wire A, A, cofi»«>i:tii the 
main win with thoaorth, nnd in thep««itivii tJinwn the aloctnc Rir- 
cuil ii completed thrAURh the tolf^ajihif tntlrumdnt E. I, a whet-1 
artiint<^d \>y f'lock-work to iimke a rfKoliilivn in about four mi' 
mitesL, nnd the cl*ctrir (^rtnticolinn i* m*dc ihrtiiigh it by th<^ wir<> 
/>. When tho niBi^el in hro-nKhi into >ftii>n, it nithdrnwn the 
dvirnt 'J, and, by Krttinfr the wheel in motion, it breuk'i the ^-on- 
iiection until half a revnlutioii hrm been miide, nnd it rcHtu an 
the (ippoaite pin o. In thi^ mnnner, all inti'rvi^uiiifr tintionii may 
be thntiin nut tircircnil nnlil the one required j^ Httnined. Miidi- 
fioNtiunw of thii nrmntrement arc ahnwn, by which tiie iwinmuuiL-a- 
lioHK with branch lines may be opened and closed at «UL 

The inlentee t:l.-iinii>, — 

■ at. The Arran^temente deacribed luid ^hown for cM>pyinir. at a 
dtotanee, written or printed rbaractcr* by menu* nf electricity. 

Uiid, The em|ilo\inetit of eli-tiim-niaj^net't tvT r<>;nilatin^ the 
eontinuflus mAvenient* of distant instrninvnta, either with or with- 
out the appli«atiiin uf (i«iidnluma. 

3nl, Tne uw of preronrerted innrks on the trnn^mittin^ liutru- 
meut lo fterre as f;iiiili*» in rririihitinir the rccriviiif; iiiftrvntpiit. 

4lh, The arrani^eniont fi>r breukin^ the elet'trit^ cireiiit ut di)itnnt 
<tBtlun« by mi'niiM of luejil vidtBic hntterifx and loeal eloirtro-mait- 
net", bi-oiight into ai-liun by ni:L){ni>tii; iieodlpu di-Hfi-ted by the 
eliK-Crir rnrreiH traniniiUed thrnu)ch the main wire : aliu> the dmhIc 
of renewiiitf the circuit by the inMh;ini4ni deM-rihiiMl. 



BAILWAV WHdrKLSt 

IViU-lAM Whabiuw, siiprriiitendcnt of the rjirrEa^ce ilepnrtmcnt 
«f tbc I»nd«n nad North- V^'eateni Railwny Stntion, Euititn- 
«qnnre, Midd)e«ex, for '*(mprovrfnrnlt In timtooMtrariion qf tvJiirir* 
to ht M«rrf vn miltengn, nr on tither mutt «nd vayr," — (Jmntcd Uc- 
oember U, IHtS; Enndlrd June U, 1849. 

The impruvcmentn rclnte. first, to the conittruction of wheeln of 
vehicles ua«d uti rnilwnya or «(thor ronds. The cuaxtrnctinn of tbp 
wbfcl i« M ftillow!* :— liitu the hn«. or nnve, the ends of eurved 
"rouKhi-iron »pi>ki;« arc cjwt, or in smne i-jism the rinvc mny be 
mndc of wrouKht-irun ; the Hpokeii are connecteil \i> n M-oiideri 
felW, and (o the tyre, by countersunk bott^anil iiuls ; and be- 
tween each pair of iipoke'). n ed^e-fluiiicd pier«-« of tnpUiI are 
plu><ed, and r.iuiin-tcl together by ii bylt. p«(Hte<l thrnilfrh n holt! 
fi'MYied therein,— tho lower e.ilrwuily of thi? Ixilt bhviii;; n llircAd, 
n eorriNpoiirtinir thread heiii^ formed tn (he hole in thn wedce. into 
which the b*dttnke«; ami by turning round the luiid bolt in oiii; 
direction by a «pann«r, tbo wMlf^-tJinped piece* will \>e nintlo to 
ajiproiich townrdx pach other, and cumjtresit the cur>ed aides iKfUie 
tpnlceft, and thereby onuao Ibnt part of the apohe in contact with 
ttip felloe to be prejuerl forriblv flfcniixit it; and with prf»ure will 
he trututniitted from the felloe' ro the tyro; and in tfiia inanuer a 
»oIid and kubHtanti"] wheel iw fumied. 

Another form of conntrueiion of wheel conaitta in ItAWn^tltC 
cut-iron boiw i>r nave of the wheel formed in twu partn, the tvre 
beirjj connected to ibu bum or nave in the following manner:— The 
Imm or nare hiu holea formed therein, throu|ih uhii^h b.dtc nw 

Ciueil, in a rndiii! dirprtioii fri.m the i-entre of the wheel, the bidts 
ringempIoyMl for the piirjioBe herelnaricr-mentiom-d, ■.-onnetlod 
to the bou or nave by counleriiink bollA and nut*, liaised tbruni^i 
holea formetl in the parta of the iinve and bhirk, the outer entre- 
mity of each of tlie lilorka bfing seriirely ennnerti<d tn a ritig of 
•nwight-iron. formed with two Aan)^<>a, by menns of countersunk 
bulla pAAjied thniiiKh bolm formed in the tyn-. the rini', and block ; 
and there In a hole fitrrne<il tbruNeh t1ie centre iit oacli black, aiMl 
filled with a abort tube of metal, for the purpoiw of connecting 
Ihcar lafC-nieiKioni-d jwrta toKCther by riaum uf* oplit key, pauEHl 
thrgsfrh d hulc in tlm end of tb* bolt. W^edye-aliapetl pivcM u/ 



metnl are pliice<l between each pair of wood blockn, nnd cwnnoct 
thereto, nnd to the I'o-w or nave, by a bylt nnd nut ; of the bidt m _ 
be either c«»t into the nav* of the wheel, in whWh r*»«, tb«f«'' 
would be a nut u]Ktn it* other extremity; or the «Kid bolt mav ba 
(crewe^l into the nnve of the wheel iniitead of psMin^ throaRn II, 
hv turning rnnnd the holt by mean* of ■ dpanner. Tlu> wed^r- 
«^aped piece will be fordblv prewied Kfpinat and between each pi 
of blockii, nnd aa each of tfieoe ved^g ia (wccewively li^iten* 
it will h<i obviiiii* that each hliick will be enmpreiuted. The (_ 
or fibre of the wood hluekM niuiit be placed runlinf,' from th« i 
tre of the wheel, and in thiK manner a enlid and oubxtnnltnl wht 
iu funned. It ahould be obaerviil, tliiit the wedftejt nay be eaaUj>' 
(iffhiened from lime tu lime by the meiin!) before described, diould 
the ahrinka^e of thn wood bloi-kn require it. 

Auotber mudificiitrou uf Ibe ubeel lint dexeribod ia na fullowi:— 
In this caae tlie wooden JVlbje in entii ely tli*pen*«(l with, thff tfukm 
beinx in cloae cuntnct with the lyre of the wheel, mihI eumiectel 
thereto in a aiinilur manner to the fonner wheel. 

Another part of the inTention oonalaU in canslmrtinc whwU 
fur commiiii ro»d> U|Mia the principln dencrihed with refereucebi 
it)ieel» to bo naed un railways. The difference eumlstd aiiDplr ia 
mnkinu; the. tyre of the wheel fur common rtnda JUt iiul«n<l of 
flnuceu, ikDil iDe iiave tniutl be fomail to wit llie asle ommi wbiah 
it ■■ tout placed; inotlter re^Mcta^ t3iearraiigeneiituMoonBlnH> 
tiun of the whc«U ar« ainiilar to tluMC before dncribsd. 



TIIF imtTANNlA TUBULAR BRIPGB. 

The tP^eat enicineerinf; exploit of the munth Ium been the AmMi 
of one ul' tlio Uttga tube* to ilt place acroM the Menai Str&ibs, 
which wna to lutve taken place on TucMlny, lIHll wit., but owi 
aome flight fuilore in one of the capatnoN, it waa deferred until 
folluwiiitf day, whvn it wai eamplcttnl at hiilf-pjMt nine o'clock 
the evening. The perilous work had to be aceomnliabed withia 
ininntoa, and if it bnd exceeded that lime the clumoei were t 
the tube wodhl have been wrecked; however, au well were tW 
movements directwl, it waa accomplished in 9i minutei, Icavinji; 
liee minute* to Kpire. 

The cableit that were naed to ffutde the pontoona were twHie 
inckea in circumfcrenuR, nnd onid to he three otilea in lenictb: them 
were akvut 300 men employed al the cB|i<alBa*, mooriniti^ Ac, br- 
aiiltw iileninent enicuced to tow the levinlban tube. It «rae SmMI 
uhlUiuely, mid one end hrou);ht affaintt the centre pier, tbm ct»> 
dually t-Hung round. it« fucc to tittf mmct botweeti the pier*, nt 
umiofing tbo other end round to ide tower on the AngleeM titt 
waa a work uf grenl risk and anxiety; fortnnntelr, aoch waa t&V 
nicety of the am>n|fament>^ and the rapidity of the dirpcliiY 
tnavemetila, tliat the final alep waa perfectly Kuccesoful, iumI, kj 
the ri^n>ua action nf a jri)rnnti<; implement like a vii-e, llic t«W 
was oleniihed at itnextremity, and in nn inBlanl held fanl. On thli 
nncncinn. in addition to Mr,'!itP[ihen«OQ and TupEnin Claaton, jifr, 
Clarke, Mr. Urunirl, nnd .Mr, Loeke were on the tube, rendcrtBf 
vnluiible and unceoaing anxiKtnneo throughout the perilous pr»> 
ce-1, 

Tbe next nfterntion, that of elevating the tnbe to ita nerniueiil 
piivitian, will be ncciwipHKhed tw tiuon mh |HMKibIe. Tni< i( tn be 
donn by hnire hydratilie pre«M>B, uimilar in demjrn to thoae deneribsd 
in the Juunuil, Vol. XI., IH|«, p. H7 and VI T, but of n Inr^r i»- 
MTiption, commenwiirHtc with iha dim of the wfirka, nn* rjlindrr 
aluiie heinit atmoKt kirge enough at Ibe entranee to eMitajn a aimi 
sUuidiiiir. and uf the ponderoua wei^t of 40 tens. It ia tbe moat 

tuwerful machine eier eoustfuettil. The two end tnbea will Ikea 
e ruiMtd, .inil it U expected, from the rapidity of the raovemeAtn^ 
tbot tbia ^'reM mm biuihway nver th« iterait* will be ready fur the 
pBiaa^uf tmiiis in the ^utiuun. 

Thn nnmen of the (fcntlemcn who hare been continuously en- 
pmnd on tbi? f-TPat «urk, under Mr. Slephrnson, *in<e ISIT are 
— I'uplNtn MiHiriHim. the resident directrtr; Mr Fnktik TorMer, th« 
rcMdent eii;ri«eerj Meo-ra, K. and 1„ Clarke and Wijd, aMUCkUl 
(•iigin*i>r« ; MeRHm. Noirell, llumiu^'wtiy, nnd I'cnr-on, conlractwn 
for tbe mnainiry, and .^fr. T. K. K:iwliii'w>n, ihief inspector of m&- 
foary: .Messm. .Mare, of Ulaekwall, nnd Me<t<r4. (inrtorth, of l>hB- 
kiiilietd, cnntnirtort for the iron token; Mr. J. lireaveK, prneral 
mHn.i|irer uf the maNunry; Meaars. J. and A. (irc«vea, contmetiirv 
fvr the aoafoldinit and atatfes. Mr. ti. Camnbell, en|^ne«r nf tbe 
tub« work, and Aleort. J. Morris and H. HodgkiaKan, manaverw of 
it; and Meaani. Ku Ion nnd Amw, wbo eonalrurted the h]rJr«aQ« 
machinery firiittiag tbe lubeK, — wll uf whom were preiieat, 

A rery iutereAJiig dctcriptMO of the htrculeaa wurka eottHMtvi 
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vilk 111* poartmrtion of tli» tiihei, hv >n cn^no^r r«>tii1ent on the 
tfA^ b>« juat b«ffn published iy .Xlrwii-it. (.'liAjiiiinii niiij dnll, (t> 
•ilin«n «« areindebMa foi tli« •oeompaayin^ en^ariiif» nod de- 
•mplire woMinl. 

tMaitt aad Xre'tHv ff the BrMg§. — In I8tl ihe Chwirr «nd 
Holvfifitd R«jl»ny OimiMinif u-an T<\tmfA, iml it wiu wmn )ierc»ii'Mt 
by tiieli eosinerr that the ipwnd diffiirulty of thr liiu- wu, Imw In 
Airy M over the ntuary of lli*i OuovrBv and the Meiirti AtniitiL 
S» it i> iiR|i4iwti1ilr tn malie bm of tin' ctiiiio ■u>i|)vtision tiridfrr far 
the intMOice i>r hear^ railway train*, it* Acxiliilily ririidpniw it 
«lw]l)r unfit for c**w wlicw * rtiff iniexililo rawlwajr !■ rniuiml. 
•oni« iithtT niiiile oi arcuTniiliiliiniit the obj««t was nec«aaarj': and 
thv difficult!' til K\it way of ihtH aroM from (he fulluiriR^ cause*:— 
At btiCh pIb<v> thi'rr i» n oonMdcniblo Irafflr. carrit-d un l>y rnarla 
o( Urice *iar, to avoid any interferciire witli whicli, it was rpquMt« 
that, in the hiiildinij; of thr liridxr'A, n« H<dilli>ldin{; or rviil^rinx 
AuuJd Ire used, aincv that, if emplovcd. would at fourae ubstruct 
the paaaac*- 1" ^he citte «f tlie Meuai Stniitu, Mr. StepIivnsMi 
in«t UuB retfuirerncnt by « dc«i|ni fvr a bridge, ot tiro caMt-inm 
•rches ihe«p»n of each tfl he WO fcvt; Ihp Height of the crown 
of the mrch liX) fwt, and of the «|)niij;ii)|r 30 fe*l, from Ihe water; 
the «!■•.■ i>f f«riterinp beirifc with grrnt iiigttniiitjr di^jrciihed with, by 
Cvont^-ttftK bv tio-rodft Ihe hltlf-ar<ht^« on e«i'h nide pf the centre 
pirr with rnch Mb^^r. The nite intenilcd for tUi« *iw that on which 
tba pf«we«t brrd;(e i« hoiiiff ereflrd. Hut Ibc linrt difficulty hNviajr 
been uimtAunted, another and fikr more 4«rtoua An# nrenenled 
ttaelf. The C(immi«iufi«n of thi> Ailrairalty, (ni thia de^if^ bein^ 
auboiitted tu them for s|tprov.il, iiwiitted on a hd|[bt of UHl feet 
■hove tbe water, not merely nt the crtiwn of the arch, b'lt altM cIms 
tot]i« pUn: ibu'jfh'iiiuliut Litdalti-raativM — tarvtain the arched 
furm, but iocreoieita height by M feet; or.reliniiuiwbiugthearielied 
form, to ounstrvct uu wime piitirvly new meUioil, a Iwam, which 
•hiMilddeiieadroriliiaabilityiituitilynn thniitrengthufitspHrtc; the 
ftrtt requirpment. moreover, rendering it nefM>iuiiry that it ihould 
be either cunntrurti^l iu it* ultiinatti {tQMtioii im a Kiiti>ending 
■eaffoldiDft, or else lifted entire, iind at »iii-e, inlii it* \i\.\ev, nAer 
t having been put tiiuvtiifr elM^where. The latter alteriinlive wax 
I the Dne rhosKU hy Mr. dtepht^nann. Iltii |)r<ijinitiliiin of n tube or 
P ((irder, 460 feet in clear Irnfiih, fttronfi euouHJi mil nuly tu cwrj- 
a railway tmiii. but to bear ita own wrighl, was received by the 
public, on itt Tir^t Hiiiiuiiacenirnt, wiili almciitt univcrutl incre- 
dtility. liawever, though the public doubted, the ntlnay cum- 
pany had cxmAdence in their vnicinrcr; and bit labour* and inve^ 
tiotions have reBiilled in the present tiilmlar hridges, which, frntn 
their stnpenduiiTi mnik'tiitudc, the siritruUrity of ibeir form, and the 
gigantic ituture »/ the uperiitiiiiin by which entire bridges of euch 
noeaampled weiifht are trunHuorted and rained intu their piroitton, 
have cacitcd mere intvrcxt, both in the Hcicrilific world and the 
publi(\ thuo »iiy iiUiii^r i-nKiaeeriiig w»tk« <if tlu^ prevent ilny. Wc 
ti4ve Miid thiit the arch and the chuii) bridve hciiitf unavHilubli', 
Mr. StepheiMoa wa» dririMi to adopt thu third poaeiUe forni—thnt 
of » beam; wnd we wuiild impresB on our rcadera that tli««c tubci 
are notbing but gl^nutic Kcaniit; they di-rive wt strength froia auy 
traniiipi««ivn «f boriuiiitsi pri-«iire to the abiitinviit*, •■ la derived 

the arch; nor from any mode of suvpeniiioa, a« in the chain 
I 
... 
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iMiniig the end of the bridge, pMAigf eh>w under tbe Angl««M 
coliiran. The Hhores are M the aame preeipitouw and •fairing 
eharaeter at lioth placet, but the stream la wider here than at thd 
Buiti4>niaon bridtw. being kbout 1, 100 feet acrooa nt high wiiter. It 
w dirided nearly exnctty in tbe iniddlif br the Itritannin Ktiok, 
which at high water ii covered to a deptii of 10 feet. Tbe rine 
and fall of the tide iq ordinarily VO feetj and H* relority very 
ciVBt, '>neii m nrnch ad t>J miles nn hour. It i> from the Britannia 
Hoek that the bridge taken iUi name, the centre uter being biued 
npon ft. It and the Angleeea abore aooti&t of chlorite »chi*t, a 
very hiird and intraetablc kind of roek, worked with grvML dilS- 
culty; from ihia and the ('ir>-itnMtanee that no coffbrdan n-aa 
nsed, and thrreforu few tiour* only could be ooiMVCUtively spaot 
on tbe nirk, aonie ninntha wore paxaed in laying Ihe biiltutii oourae 
of the tawer. It wai co&imeoced in May I8V6, the 6rrt atone 
being laid withutit ceremony by Krank romter. Bm]., tmWue en- 
gineer of the purticiu of the railway lietweea C'uQway and lloly> 
head, and of t)ie tnaaoiiry, tcatfuldlaga, &C. of the Britannw 
Bridge. 

CanttntrtifM. — The atone of whiHi the towers arc built ia a hard 
cerbaiiiferuuN limratone, or marlile, called An^leven marble; it 
abounds in foaaila, and is enable of reoeiving ■ very bigli pidiah. 
It it obtained from quarriea upreaaly opened far the purpose on 
Ihe een ihure at Penniun, at the oorlheiR extremity of the iainml, 
where it occurs in great abundance mid in convenient alrat:! iif 
every tbicknea, frnm .1 fret or 4 feel dawiiwarda. The atouet are 
•plit off with gre«t dexterity by iron wedges, and wrought intu 
aniwe wiUi hearr tteel pick*. !Sime of the (tunea in the work are 
no IBM than 20 feet in ieiiKtb, and ulhen weigh from it tu i( tont. 
A great portion of the interior maaoiiry, howevor, ia built of red 
aandvtoiie, from Runcorn, in ('henhire. Thia \» a very »ufl itoiiei 
and eeaily worked, hut at the hame time rery durable, e«pecieUy 
when not exposed. The stonca in the towcnt arc all 1«U with a 
mngh nr quarry f»ce, etcepl al the angles and In the recea&es and 
the eiitahlature al the ton. Thia circumstance, coupled with 
their imincn«c lisc and height, give* the towers m truly nuble ap- 
pcaruuce. 

The ajiprnnehe* to the bridge are ornainenled on eaob tide br 
collowud aialuw of liuun, ill the Egj'ptlao atvle. They are each 
compoaed of eleven piece* of liiiH-«tonib and, nltbou^h in a ouuuh> 
ant attitude, are 1'^ fei't in lieiglit. Their letit'tli b %S fc^t, and 
(heir weight about 30 tuna. Being anoDiateil nilti ao miiny olhur 
liirge objeclH, their real aiae ia not apparenl. They were t)culj» 
tured by Mr. Tliomiu, of tbe new IJouHca of Parliamunl. It waa 
once contemplnted to aurmount the centre tower with a figure uf 
Uriliinnin, in ttune. 0*0 feet in height, by Ihe iiatuo artiat; but Lka 
idea fur the prevent is abandoned. The ilc^igna for tlus maaonrjr, 
both for thit and the Conway, were rurniBbod by V, Thunipavn, 
K»q., irf Uunilon. When the whule bltuuture it cunipktv<L, it will 
cuiiBial of two iiumeiis? wrouglit-iron tunnel* or tubeo, each oon- 
aidcrably upwitrdf of n (|unTtvr of a milu in length, \i\wivi vide by 
aide, through which tb« up aud down troinsreapDCtivcly will paaa. 
Tbe ends uf theM tubi.'<s re»t on abutuii-nt*, the iutctmodiate por. 
tiona being supported acrvaa the Straits by threa niaaaive and loftjp 
stuue tvwer*. The centre tower, aa baa bMn juat obaorved, atautu 
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\Mffin bat rentit incumbent preii«ure nn eicaelly the aftnie princi- 
plna aa the abort plinik doee by which the viUngo brank ia ercuMed. 
But their form, and the method of emplnyirig tbe material of 
which they are cumpw^ed. i^ au novel and tieautiful. and ao very 
different to ihoae of a Kimple beam or frirder, tliiit we would 
willingly draw tlie Mlention of our reader* to n few of theie 
piiinu before proceeding to a detailed doBeription of tbe tnbea 
tbenuelvea. 

lJm»erif4ian a/ Iht Work. — TJie particuJAr unol at which the 
Britannia Bridge eriMaea (ho Metini !*trailB in exactly a mile 
■wr er to Caraorvea than the auapcnaian bridge; the nt]way,after 



on a rock, which la covered by the tide at high water. The ajd« 
tower* aland on the oppualte ahnrwa, each at ■ elear dbtan>-eof 
*fr« feet from the rentrii tower. TihaaftiilMaateOTeituated inbnd. 
at a diittnticr of ^^30 feet from the nde towera. 7%« UrilannU 
l-)wer i» (« feel hy AW ft- & in. at the bnw; it ha« a (rentla iMper, *w 
that where the lubea enter it is JS feet by U ft. 5 in. Ita total 
heitcbt from tbe bolloni of the foiindationi will be, when oeti». 
pk-twi. nearly 23U feel ; it contain* I i8,il84 cable feet of limcMone 
and \H,i1i of sandstone, weighing very nearly 30,000 tons, and 
there are .iflT ton* of cast-iron built" into it in the ah»pe of beam 
and girdaru. The land towtn an each 09 foal by M ft. » In. ai 



the hue, tAperinfr to 53 feet by 39 feet nt the l«vcl of the bottom ; 
of tho lub«(i; their height i« 190 teni from high "nter; lh?y con- 
Uia vio Umt orcn«t-iroa iu bMm« h»<1 leirden. The chief diin«n- 
nons of th« RiAMnrj', m woll u of the tiibc>, >*iU be *t*n upon 
th« vnmvinf, which ahow* lui tJcvntion of the Tsmnrvon hiilt of 
the hmgc. Th« KsAtlding, both f.ir the proction of thft mawmry 
and for the support of tho nmnll tiihw during their conrt ruction, 
i* of thv mme deAeription an ihkt employed nt the N'elKnn ( oliimn, 
TrBralamr-flfiuare. l^nHnn, nnd nt the new Hobh* uf ParlUinejil. 
It ia Uint known to huitden aa "whole timber tadMHiag;' ita 
name diutinguishlng it from the old kind, whte^ wan conctrvctpd 
in a most cu!ni)rotm mnnner, with roiiml piilv* and ounln. The 
titnUrni here are "whole li>lk«" — l»g« of from IV to 16 incheo 
Mjiiare, anil tome of them nn long ns 6a feet, nnd the mttthnd of 
uniting them in nurh, thm when tnlien d«wn ihe timber i« unln- 
jurcti — nay, often increaved In ^'al«e from being more thoronirhly 
wnMinet] (ty t>xp»«iire to the weather. 1'he scaffttld Iwlow the F»nd 
lube on tho Angleiea iride in, fntm the form of the abore, very l«ft>' 
— mora tliHn 1(10 feet in height at its outer end. As n piere of 
eonstriictiort it in miinX ^dmirtihle: nnd from the mult iluile of ctohh 
ittrTitfaTid brncing tiinbi>r«s tiiierlariniT em-li other, its appearance 
\b very plctureaque. Tlrnt on the Carnairon ihore is not m \itf\y, 
but la of tJie nune excvlleiit const ruction. 

It will hv teen pre>aent)y that the weight which thmo Mnfiblda 
will hare to airiipurt, when thr mini) tnhen nn> eompleted, la nbout 
1,300 toiUK. The framing round (he Itritannin taner riies to the 
vast height of nearly HM feet, ami M thU elei'»tion KtnneN of miiny 
tons weight are iraniijiiirtcd over nil jmrl* of the tower with perfect 
eatte, by- meani of travelling wiiidlstiWK, called ganirjea, which roll 
upon raimid on the ti>p honiontnl limbt-r*. N'otwlthaiandingthc 
lonitiinl and very heavy h iniln tliat it has been exposed to, thi* 
iraff<i|di»g, which'louks ao lijjht and slender, has atood hitherto 
without Injury, 

TMf four great Tt/fow.— The length of one of Iheac tube*, m 
con«tnirted on the plntform, U «7a fe«t; that If, I'J feet longer 
thHii the nlfuir ipan betnoen tht tower*. Thin additinnal length m 
Intended to affiird a temporary hearing of 6 feet at each end, after 
tlicyare raised intit their plare*, until there in time to form the 
ciinnpction between iheni atrrnvH (he tower*. Our Liindoit reader<i 
will belter «i)pri'cisle the proBt length of these tubes by renieni- 
bering that if one of ihein were phired on end in St. I'iiiiI'h Chun-h- 
yard, it would retwh )07 feet higher than the lop of the eruw! 
The apan, in fart, t* much greater than has e\er before beeji iil- 
tcmptrtl, except in hridgoii on the mmjH'nMoii principle. The 
length nf the iron arcli of Soulhwurk Brldjre, in London, the 
largest rigid spun in thin country, is XIO feet. The height of the 
ttihru is not the nsme at all part* of their length. It i« greatest 
at the centre in the Britannia tower, where it is .10 feet onlHide. 
and diminifilies gnuluiiliy towanlit the ends, at which, in the abut- 
ments the eiternni height is only 22 ft, 9 in.; the top forms a 
regular nnh, {a true pFirabolir curve), and the hutlom ■■ ijuite 
Ktrnightnnd horixiinlnl. The rlenr internal height is, on account 
«f the double top and bottom, less by i feet than the rxtcrnat — 
being 96 feet at the centre, and IS ft. 9 in. at the extreme end. 
The land tubca are otitnide 27 fret, and iMrtide '23 fret high at (heir 
nmnller end*. Tlie intermediate liei);hls «iill he ^e,n im reference 
tv the figure. The inlcrnnl width from aide to side ia U feet, 
though the clear space fur the mwuige of thu trnins in but 
ISft..5in.; the whi'lc width outside ia 14ft.^in, The general 
method of tlie cwiBtructiun of the tube* is rcndilv seen. They 
conaJHt of «ideB, top and iHittom — aII formed •>( leng nnrrnw 
wroiight-tron plftte«, vuryiiig in length frtim l^feel downward*, 
and in width ft.*ni « ft. 4 in. to I ft. » in. The ilirection in which 
the«e plate* are laid i« not, a« may be at first sight t<u)ip»m;<l, nrbi- 
Irary or immnleHal, but i* governed hv the direcli('n>< t<{ the ^Iraiiiu 
in the ditfcreiit parts of the tube. Thus, in the tftp .mil bottom, 
where the strain ix in the direction of the length of the tube, the 
plates are laid lengthwise, whiUt In the iide« they are mn up mul 
down. The plates, which are of the same manufacture lu thutw 
u»ed for making boiJeii — "boiler-plate" — are of the best (joality, 
principally from Staflordhdiire. They var}- in thiekn'C«>i fr<ini J to 
J of nn inch; wime of tliem weigh nearly 7 cwl., and arc among 
the largest that it iu posxiblc to roll with any exirting mnehiaory. 
In thv sidni, the nlalee are alternately 6 ft. 6 in, and ^ ft. 8 in. in 
length, S Ittet In breadth, and A-inrh 'ihirk, except nt the enda, 
wher» they become *omewhal thicker. They nr«- joined together, 
nnd greatly Ktrrnglhenetl and utiffeued .it the jointa by T-shiipetl 
iron lHJ(h inyide and out, teaching frum the top to the bottom, and 
firming n cimiplcte pilliir at every 2 feel, in the mime manner aa 
the frames in a Hinil(iw-Ha»h form a pilltir between each two panes. 
Jt Uthc projection of ihlv T iron inaide thvluhea th 



elwr tfWM to 13 ft. « in. The loB|;e«l platM are In the hotioca. 
Th»y are 19 feet long, by tf ft. ( in. in width, arranged in doaMe 
layeni, each layer being nin^rixtecnthn of an inch thick at tb< 
centre of the lirge tube. And aeven-aixtecrtlhi at the enda. Thou 
forming the top are each 6 feet in leafpb, and 1 ft. D in. in brmdth. 
In the middle of tho tubes they arc j of an inch thick, diminlibiog 
to ^ths at the end*. Theae tfaiekiieaaea are all dependent an the 
amount of the utraina in tho tnl>e, na the direction of the plate* 
was before noticed tu be. In the lop and bottom will b« weo ttw 
celU nr flueM of which elight mention hoe been before made. Of 
these there are eight at thii tup. i^ach 1 ft. 9 in. wjuaiv; and six at 
the bottom, of the same depth, but wider — via., 4 ft. tin„ froB 
their nnmber being iimiiller. 'J'he rertic^ partitions which fom 
these cella are connected to the horixoiital jihitea at lop and but- 
torn, and the horiiiintal plstee themielvea to the aidea by a]^»> 
Iron r, fiKing into the cornem, and rivette*! tlirongh both. TTiii 
r iron weiglm in the ttiji ii lb. per vard, and iu the Iiuttom 21 Ih. 
The connection between the («p and bottom nod the aidea La made 
much more ■nhntantiid hy triangular piet^ev of tbicfc plate, which 
arc rivetted in acrosa the corners. These are teclinically ctUti 
''giiwet-pines;'' they are intended to enable th« tube to resist the 
cross or twiatiiig sLrain, to which it will be ex|»we(l. From the bean 
and loiig-cantinueil galce uf wind that wiU assail it In its loAy aaa 
unahelteied aituntion. ThtrrwiU be aeen on Chc figure, abowing 
on end view of the tube. The rivets are placcJ in rows, at di»- 
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tancea of i inches apart in tht? tnp nnd bottom, and 3 inehw '... . 
wlrr. They lire rather more ttiuti an inch in diameter, and i 
put into the hole* red hot, nnd a head formed by benting- upl_ 
prnjecting rnd vf the hot rivet by heavy hammem. the iwwrMiM 
lieing tiniHlied by » .iteel tool, with a cup^shaped end, which pim 
the head of the rivet a raunil and neat appcnrnnce. In rvudlnii 
they contract ntroiigly, and draw the plntea logetlter nn powerfallr, 
that it requires n force of fn-m 4 tu 6 tons to each rivet to cuie 
the plate* to *Iido over each other; thia rfBUiilance being due adety 
to the force of contraction, and independent entirely of the 
atretiglh of the rivet itself. Each of the large tuliea ronlaim 
327,000 rii-etk, and the whole bridge alwul S,{X)0,O00. In nil ouM 
great cure ha* been taken k> to dietribute the jointa of the plato 
that th^y niay never come neur (ogcther; and wherever they 
occur, a thick plate i* carefully rivetted over the joint on each 
side, «i as I" maintain an e<]uftl ilrength on every p*!-!. The wme 
ruin in obvtTvcd nt the joints of the angle-iron. The riret-bnles 
in the plates are formal hy n ninchlne xhich piinchea out « pim 
of iron the exact sixe of the re>^niri.>d hole. Tho plalM are fiw- 
lened upon a tJliling-table, which advances at every stroke 
the reouired siiace between each ri»et; two punches theo > 

througii the pinto and form the holea. In this way ahout < 

are punched per minute. Each lube eontnins about 10 milM tH 
angle and T-in>n, and (he wlmle bridge e& niilea. The weight at 
the wrnught-iron Iu one of llie large tubes is ealimated Mt aboat 
I, lido iiin.t, nf which fiuo nre iu the bottom, SOO in the bUw^ asd 
JOO in the top. 
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KBVZEWS. 

T*' Marinr Strnm- Engine, dnipnrd Mefy for Ihe Mt t^ Naval 
Oglf^ri and Eaginrrr*. t.onrfdii: Hi'di-rl, Thu*. 

The authon of iMs work nre Mr, M»iii. Vuiie*»vi nl ttic Roynl 
K«y Coll#){«, and Mr. Bruww, Chief Kiiginc«r H.N. Thi'ir c*»ni- 
biB«d islpntH h»v« produeed a w-ork of grettt inter«Kt to tboce en- 
gUiHn who nay be en^agwl in «<ir •leani mnrine; it cnnUiim 
■om* TiIuBble nufT^reittibnii and hinlit thni ooulil nnly be ^ven l>)- 
tiione who Imvo huil (■xlpiiHivv eipprienre in the enft'ine-rwiin. The 
volume h ocll illuiilmtt-d hj- Tiiimrrntis «n);riivin|C*i given in a re- 
mmrkably clear manner, whidi cartiial fnil ninveyti)^ to the mind 
oorrrcl noliumt of th« <t1)<iI« of the detHil« of the AeBm-eogine. 
A few extracia frunt ilw wurk will hetlcr Khow iU tru« vii]u« ihnn 
any otMervMions we may make in its favour. 

The Fin« <'hM]it«r in intnidiictiir^, and explnlnn the niturv «f 
Stwm. The Serond In aii fxplaiiutioii nf the Mwriiio Riiuian, eri- 
tMlBf into > minute devcrijitiun of eacfa part, ff'ni the eylmdcr to 
the greaafr en pa. Thf Third (hnpter eiiil.iiii^ the diiferenl dirert 
action eiijpnnthat were intri'duced iiitu Hie [laiy about fuur ur 
ftre yearaaince; the Fourth Chapter fi en Boiler*; and the Fifth 
on "Getting tip the Sl^nm," 

Intlaatf in vAicA tl Me* Amn fouiul thai lh» Sltam irpiiu lo rae^pf t^fm 
lit Pr*mm TMcA** tht limit pmctUfd fry fhr Sufyty- Ka(W. 

Thit htppma enoiDy with Ur^ hoilen. tiivrng in coiitequenn propor- 
6o«allf larfa Mfely-nlTni and the npUndion iriny tie f iiritii ihiii. The 
«%ln b«ne( Cf CoMldtTablc tier, and the iptridlc In Ihr ctnirt. the cifge of 
Ifat asln to iprani off iU aeating, and tli-amt ttc tunoi lo pt**. Il becumca 
a ^MetieB for ceBiid«ralion,>'btllicT it wautd out he aidTaiilaicoua, nuw 
thai hoUara ar« ao targe, to employ two ratart inttnt) i>f od«. 

On tke Ctnatl <if Primmf irAm JirtI Slartinff tht Engina. 

One cauac of priminl al Ar>l «larliD| tlie tnginrt ariiu frooi the prcHure 
b«iaf taken off the •iMtac« it fb« oal-er in the boikr, and thiu cnabtlDg the 
ebullilioB loga DO with gMAlfT rioltocF; but tliii il not the prindp*lf«uict 
111* rhiff r«k«Mi e>. th*t mny faiiign luHitanefi become ni«oli«iiic*lIy mixfd 
with th' vatf r : tot iniltncr. on irMiin; iip thn itnam in t nmdriT river, ini-li 
•1 ih« TliaBai, Itaa mn& «ill, hy (iniUnK, be driten up lo lb* luilact of ttie 
nin. and KCaiB^iIni there «t!l prcient t)ie ftee courea of atrain to Ibe 
ueiiD.cbed, and conac^uniU; It farm up ibe itatcr tmi mwl kfore it. If 
tkare be anv nvcilago in tli« **tt>, priming will •!•« l«k« pUc«. Such 
water b formed in devp biyt and birhnon, Mpeci«11y at parlirulat limet of 
tide, froai lh« mixture of Maneed and dccawpaiing *eg«tabl« matter. 
There are fr* p«r*oni who hare nut noticed ibii fact one *ay or inoihar. 
Tlw eooh tiell k»o«* Ibotenittticy a triirl, cnntiimn|[ niher lulittanMa be- 
tid** waier, hat M boil oicr at tut ; and In niakinjt colTec the rate li tt- 
marbebl) eirmpliSed: the whole maai will be oltiertril to iLie lo the tur- 
fnte of the c«ff<e-pol whaa btxianiag to buili bul ifler aomc lime ibeae 
cffcctf aie not to rersaikabla. Two intlanct* of priming from Ihit cDuie 
nay be mrnlioned. At H.M^.V. y4renftr, Captain Dane*, wat Koinj; into 
Ibe vwy deep fcay at Killybega, Ireland, m th(! retiel cane to an an-chor ihc 
botlen priaiad to aodi an extenl at lo make it nri^ruan to haul out thn Am, 
*o aiaall of the «rit«f lift Ihem ibrooih lli* waiie tleani -funnel anil (ngiitn: 
taderd. the enginet were coniplrlclj cboktil wiili it. Again, a ibori Unie 
■llciwania, iu Ariin Daj, tbc (Tret bad been liankci) up aU iiiglil.and to mp- 
ply the toti bi evaporaiiori, naier ftoin ibe Uay bid brtn putvped at iour- 
mI* i«l« the boilti i and eonaeqornlly alien the ilidca wtrt fnored to atart 
Ibf eopinn ^the water Mufaee in the hoiJer being luddeoly relined of ila 
piWHart). the enginn nearly tlopped ; and at rauh rriutn iif tlie ttroke it 
waa laarrd ibt ciliDderHMteta and butlnm* would hait gtitn way. Now 
lUt aetci wak place at tea, unlcu wbtn ihc flrca wirrc urged. 

TtaiiMi iaiertaiing facta maj be tiatcd cimnecUil «iib the new tubular 
Mkf Sited >o IW liiltc 10 hbi*F-pi.w<r ilraiuee Jttt, attached lo llie Hvyal 
Na«a) College lo attut the ilndentt in jatniiLg a practictl knowledge o( ihs 
ataaan-eagiae. ^^ hen tuaming abooi the harijotir.ii it found that the Loiter 
brgioi lu prime aa the eeiael apgiioaehei the inlet* where there it Ihe roett 
nudtase: and alto if the water he btuwn out of Ihe boiler, and a freak 
Mifptj adialf led. the priming afterwanli will depend on Ihc bright and iiate 
•f Uaa tide «h«n Ibe boiler it Blled, If (he boiler lie rcAlJtd at tlio tide It 
eM>lli(( etpcriallv al ibe lime ihc wat<r i> leaving ibe uiuil, all baiidi ate on 
lk> bnok-oul la find the enginc-ronm flooded from the eKape-talve* ; but if 
M be ftlted at Ihe tide it rnming in from ihe tea. or when the water it high, 
iheaatBeeataaltieaarenoleipected. A boiler nLll likewite prime ii Ibe Tee- 
art go** ont o4 latt water into freili. and alto in going out of fmh walcr into 
the nil 1 llie fi'U of ilicae caiet can he aceounled for from tbe fact, thai 
imh water tvili at a Inwer temperature than lalt irMar, and therefore aa 
Ibe Irnh water cntcri the boiler pimouilj be«Ird, the eballilloii it tiiort 
tMlrot; bat Ibe eoolrary caie il difficult loexpiain; and indeed, Ihit latter 
iMtaoce woald almful lead one to luppote the fnrmer eiplaoal'on nni lo be 
the Uuaooe. The lame diflleiilif ocain In altecDpiUg tenicdiea for pilm- 
lag; for nwlitd tallow on Ibe tiiiface of aemc boilciawillcbcik ihe pritoing, 
aad In o(4ieia il will incicate IL 

We ooald nut enter here into the real cauin of priming— a amely, the 
fatal and dtneiitiona of tbe boiler and tteam-chctt, bcciuie that ii a oiatlcr 
tc}ead tbe eoalrol of the cnginetr aud officcta of the thip; but it ia vary 



clear that if a larger iiean-ipare were allawed. and nmhiiatloii toab plan 
more itowly, and the hnilrn urie nni lo coritrMird at Ilia tialer.itwface aa 
many of out marine boileri are, we aliould not hear ao uucb of primiag. 
It it probably trne ib<ii iIikbb who hate tbe maaagement of Ihe Coiniah 
engine* tcatcely know tbe lui-toing of the pbraab 

(linptcniA'I., VII., nnd VIII. reint* to " Diitlet lo Machliwry 
wli4'n tinder bteam, duriti^ acti<>n, nnd on nrrivitig in harbour;" and 
i-onlain some valuable ati^igeatltiuii, fiMm uhich ue give the follow- 
ing vxtraet :^ 

On lk» Nwmhtr ^ Balhrt /« &e wafJ tntm M( f«iaj' at/tiU S/ittA. " 

There t* a cammon practice in oor ale«ui aavy, mbcn empluied on a ten ice 
is which particular dttpateh ia not the objaet, to me half iha number of 
boiler*, and proreed it a apeed proporiionably Imb, In order to eoBtumt leai 
fuel in ira*enlng the diitaace. Tbe laeing Ibaa effected dependi on tbe 
fact, that ibc contuuiplioii of fuel per Aoar taiiea aa the mAe of the ipeed, 
and the conauiuplion of fuel per milt depends on the t^aarr of ihe c|ired. 
Suppote, for inalanoe, a icatel to be furciihvd mfh four boilcn, and that bcf 
tpeed when oting all four it 10 knotl, ber ip#ed nilti too bailert would be 3 
knota nearly. Lei utitippote, fora^nioeai take, eaeh bailer <«niun)ed half a 
loti an hour : then, al full apcRd, i half lent, or 3 loni. troulil dri^e the ihip 
oter 10 knnt*. or 1 Ion would prop*] her over i knnli. Again, in the 
tfcond rair, 2 half toot, or 1 ton would tend bci oeei H kuota. Ilentc we 
thauld, by lliit tuatbod, gain 3 hnolt in diilaocB for ertry ton uf eoal i anil 
we may ad il do»n aa a general maiim, that the tlowcr a retael goet, IIm 
greater the diilance the will tleaoi oier with tbe aame coniumpdan of fuel. 
Till* la on the inppokttioa that abe meet i with no ilrong bead-winda, &e., 
luch at to furee her to lue all her power. If, howeier, tlie wind or tide 
wuuld ban the effect of making her go atiern, lier rate Ihrougb ihe water, 
for the gteateal economy of fuel, ^ould be at leait half at grtat again M 
■fa« wmitd bare gooe in ihc oppoiEtc direction if no povrr had becen ntcil. 
Thu>, if a leMcl be ateanlng op a river which dowi n ibc rale of K knott, 
her mou ceonomieal apeed wobIJ not b« leat than ( kaata, (Baking good 3 
kni>u aier tbe ground. 

But It ia a queitiiin for mature cotiiLderBlion. whether a tlill further laiing 
might not haeOeL-ted b; a dilfeteni moile uf niaiiagiug tbe Iliei. Suppoie, 
for iniutice. ai we tl firti bad iitanged, thai the leticl be going St 8 knots, 
uiing t«o boileii inilrad of four. The atleration *e wuuld piopnte ii.that 
itiilead of uting (wo boikri tlie ibould uw throe ; btit that ttic tpred of tbe 
thip ibould till] not exceed 8 knata, which the would have hod oith twa 
builera. To effect Ihli, the engineer muit do all ha ean to produce a tlow 
conibutiiiiD ; and It la ttippoaed by tliii ilow ooobottion a coniitleiahta 
taiiftg would be elTected. Thoae at our readeri who are comeriani with 
the mode of piiiducing iteani on the Cotnith tyaleru will tic nuufc bkcly to 
ippitclat* Ib't ; for out tndeacour it to make ibc t«a luulhudi tppioxiiuaic. 
by apteading IIir fuel <i*er Itiree acta of Duet or tubea intiead uf loo, and 
wi allowing more lieaLabiorbing tatfaee. One of the tuibitn of tliit wurk 
{i\t. Brown) had lately an oppariuniiy of trying thit plan for a ihori time 
on huard II. M.S. Jutngrr, though ni)1 long enough to utiiain any nieaaured 
rriulla. An older had twen giren to go on with too bnilc^a, and the lire* 
in them itctc workcil in ihc uiiial war, and kept ia an acliie ilatc of cua- 
buitivn. Shoitl; ariowardt llio order wai gWca lo proceed wilh three 
boileri, but no aildiliviial atdcrt were rceeited lo go on ftit«i ll>in with the 
two. Il wai then found that il wat anreely poaaifale la coier the Are-ban 
In all Ihe boileri wfib fual, tbe n\iA ahtarptian from the great noiiHlty of 
turface aai to effective la keeping up tlie Ileani, Toe laeing of fact Kit 
itiy great, hut Ihe liitiiied lime of the trial would not alluw tbe actual quaa- 
litj to be tacrrlained. If diflicclliei should aritc, when uting large builerai 
in obleining a tmatl tuppt;- of ttvam — ifait la lo tay, il ji be found that 
when all ibe firr-hara arc covered loo niuch it gcnertt^d, let one or store 
Area in each boiler be put out, and their uh-pit daoia elaied, in ai not to 
allow the cool air to enirr. And in uiing Ibe boileri in Ihia way llie ailiei 
may be lepealedly burnrd over again, merel; throwing tbe clinkpri awti. 

t'hnptcr IX. rontninii .kliBCelliiniM^iiif Itules for cnlniliitin^ the 
Power of the Eiiffini', the S.ti'w, &:i: 

W'e wi»h the Biilliore would in n future edition illiiotrHte thi-ir 
ru lev with ploin arithmetical Co input .Nt ion k, without hAvillg oeeA> 
tion to refer coimtiintly to s book of lo^ritbrna. Aloot of the col- 
euliitiuiu cfiuld 1i« done in aimplu Arithmetic im cantlv aa with l(t- 
fTnrithme ; it would wive the necessity of being; oMlgetl to nifer to 
tablee which arc not Mtwnya nt hand. 

A TrtvliMon the /.tin iif DiI"}'i'Mivnt and NttUaneet. By Datik 
I'litaoNe, Km)., of tlio .Middle Temple, Special Heador. !J«oond 
Edition. London: ^I'eAle, li:'49. 

Mr. Gibbon* hae ret'iinrd the old title of hla book m tlie one; 
tie«t known tu the profeitiiin; but in order U> make it a complete 
body of luw for architccta nnd itirveyDiii, he haa added lu it the 
liiw vf Hi^li»iiri> and Scwcrn. Thia hook wne befortj received na 
theprofeisioiiiil authority, but it ia ao much ealended and ainciided, 
luid its vnluD hna been ao much incrcuacd, that its reception i> in- 
contenlable. It ia ncedleaa for ua to aay luiythiti^ in it-< rcoummen- 
(latlon, for ila diaracter n« an «oeurAt« conipilwtion dc^enda upon 
thv reputation of the author, tiittod by the original wmtIl 
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rnooBSDiivos ofscicntifio bocxstxcb. 

INSTITUTION OF CIVIL JCNHINEERS. 

Juart. — lonHf'i^ PiKtp. Rvi) , rmiilo-il, in l)>« Chiir. 
The piip«r r*»il «■• k •' flntrtfiiiit* 0/ a Mrthoit «/ Jto/litf Ban ftr 'W- 
;i«BnDit Briitytt, aait alArr litt piirj/Mft.'' Oy Ur. Thomas IIuwakDi 
A. Iiiii. C.E. 

It w*i de<rrlhnl Ihit hf Ihc nritiniTj praNs* nf mannftrtnrt, tlie hctH, 
«i DnJ of ilia link, nut of irlili-h lh« tjr, or bole fur lh« cimncciing pin, wti 
herKili lifx) Ikiu iu'ik liioei wcl<l<:'I iin to a p*ialli-l rolled b«r, or, ■( other 
lium. been Iiho'iitoiI id llm nqtiirnl FurrD 1 bcilU (lifto mtlhoili iier«,h«w- 
Mcr, ol:>J«<ti<ianM«, owing, in IH« ri>rm«r me. to ih* Icnicurlly, ind In tht 
l»ll<r lu tdt ttili-tuinm and vxptme. By Ihe tn*thad liiCrtxtur^iJ hy Mr. 
Ho*i*ril. ll>« tiort *pr« r^ltril 4t hiiit into the rF(|U!iiii! form; [lie ililnilv, 
or fxggnt, «M (ir%I puir.d lari(iiuiliii*ll<r, ■! • wcUlin; lie*l, lUr<iu^)i grituvrfl 
tnllnr*. in the orilinarj minnif. and tlica, helatt Ircing ilr^wn duwii tii llif 
tiiMiiJol tliichocit. mi cxric'l l<i rullert having bniK*. or incrciK-d iliaiM- 
itii ai ili« pUvo M>m|i< ■'■<)> nil lo llic he^di to be pMilufeJ, and thrre 
fiM**il In *>id Tru bntiMen the rvllBrt lraDa«er*e1]', or aeraii the brenillh of 
ihc har, ttiniTocriflni a pra^auraonly aiih* anUrpeH parta of tlin ru1[Ft«, 
wlilch ta<e thp nencitar* Inniaaas of brHillh at Ili« hnalt; it wat itipn 
tikeii to plain finithiK; fulleri, and drawn out loiii'tiidinaltji in lilt iiaiiil 
maoncr, until it ailainci] the icquiTtd length anJ ihi::kiit'i) -, the liraJi Wiii|; 
■ilnrittiilj trimmed ttjr maahiaer; la Ihe exact (ILucoiiunf, aad Ihe liulc* 
dniltd for Ihe pina. 

Il wm ilaleil (hat Ibe diaini nf (lie larRe aMptnii'iiD hridg«, »ret1o4 hj 
111. W. TicrDpy Clark* onf the Danuhf . al Path, whiirh laiel]' an (al'trae- 
totlly ntlhitonil Ihft btavj Uriin htmitht upon 11 hy ■ rnlrtalhij ■riii)r. wot 
NiMtf ncicrl on thia ijtcm) at (li« K>nt( and Qiirri Ir.inwork* at lti>l!icr. 
hlllit : w wcra llioie fur lidiii; il>e lu'iular Itritlfi'' »t Ciiii<«.ir, and »•« i1>r 
UMti Slraita: and a))o (tut iha liiikt (•tr > IkkIic now erMtitijf by Mr. 
Vt^nvlet, at KitlT, in Kutiia, were man n fact uicd by knolticr ftrnii uoijttr 
licetit* le me M'. llnwafd"* >jitcn>. 

Some ifilerriting abierraliont wer* rMordcd ftt Ihe remlU of tlifi erprrl- 
mtnUfor deirrniing Ihe iirvfiflh of Ihrae birt, ihuwiag them 14 pu»«>t 
great rtlattirilt ami frerilom from primancnl ifI, 

Ihe diaruuiioii eliciird (ninr uirlul n^maiLi ai to prnpoftiuns of the ar<« 
of the bnity and of ili^ licad, and of lh< diamEt'-r of tlie pin. which. It <*u 
fbono, liad much indufiicc on tlie rttiiiini pi><'cr of the beodij — ihe larger 
tli* pill 111* led hemf llir li'iidriiC] In rupluri! Ihe t\e. 

The piflfett ■{i|><'a(<'it in he irimittrd u a jiett impfntemant An th* oidi. 
nir* mode of manufai-lufe, and I'ndinf to give ennHiIpncn to itie engineer 
thai tiU dnigdi uuuld be eiecuied in loeiil. tiuiiijrired tiy nsnliiuUiion. 

Jhiw 13. — The dm paper read »•» " ji Deierij/lhu qf Ih* Cotilruclion 
^ a CtUar Roof, leuM archrd tnttm of btnl timtrr. al Eaul llor'ilff 
ParA." Ky (hn ItigU ilw»irahla Ihe BaKi. or l,uviti,At:s, A. (ntl. U.B. 

The toot "liiHi roverfd a hall of Uriy-tiii fixi lonii hy iwfniy-fuur fcH wide, 
^aa iUiriihi*il a« h^^iijf tnktaintil h^ ftiiirar^^ht^il tninvrt, >fir]Eb|(ir]j fr<»Eii itone 
eotb«la. Thei rih* ol theie wtrt e-a«h rompnind nl four layr* nf drali, 
three Inthei lliiii, heni loibe re((iiired fur 111 iiy iteani hett. All Ihemriuld- 
ingt aurruuriditi;; (he Iracer; oeie alio benl to the lEquired firmi In Ibe 
aame maiinirr, itiui giving s'*** itrcngib arid tithinni.ai well ai perforndni 
iha vriirk with grraTcr ttonomy nf laltuu.r. The itmRrry nai cut out from 
two lhkkiK»ei, hilf-an-incli each, of luh.aure oak, glued toRTiher, ttith Ihe 
Ibrn at li.iihl iiii^let la each othc, ■■liich facihtoted Ihe ca'<ii>|i Bid gave 
graaler Uirn^tb to ihc miniiletrdc«ry. 

The ceiling trai fnrmrd iif half Inch diagnnal hoarding, and at the alata 
huleni i-rn»»ed fl in a boHtiinial itlrceiinr), llio ronf woa ilrnnttir braced 
afainit the action of wind, and tlie ataining cf Ibe aliernile boarda gave a 
pieatinn; laiiHr uf iITrct. 

1 hii kind of contlrnciion w» fint inggetted by Cnloncl Emy, in hit work 
on Carpentry, hut hs had aiiphcd it 10 niu:h flitl«r ro'if* it lari;« ipan, 
«h*(cai Lni'i LiiVfltce'i inicoitiin kai ta dfinuniiraii^ it* a|>pli«al>ilitf In 
Trxtft fur edificn in thn Puinlcd and Tiidnr if}lu. and to ahuw ihat ^real 
advantage woulil rriiull ftoin hetiitinf tiiiibRri rilhcr than (.'lining tlifni In 
iliB r«)iittile foinii: that the Ihriiai of I'le roof niijihi be rniliely taken 
from the upper patiuf the wallt. and rartied far down them, and thai lueh 
a canilrucli-un nniilil be aikipted at would iiliify oriy cunditltm of tuUdityi 
and. at Ihe ianiE lime. admit nf mniideiable dccuiilivn. 

In lh« diBCiitiinii which emurd. Ihp injirniiily n( Ihr di->ijn and of Ihe 
mode of etri'Uliiin of the tnof were equally apii'iivcd. and the noiile Earl 
«B> deierieilly cum p 11 me 11 (cd for the m.itivea wliieh induced bitn l« bring to 
tho iixtituliun the aci--oiint nf one of hit work*. 

Th' lecoml iiipcr »m ".-f Sttlemtnl ^ Oiitrvalhiu mair on fAe Initial 
«n(f 7Vr>4iri«f I'fjocifm of /Vain* ra ditttndmj JntlineJ i'lann." Uy Capl. 
W. Mooii»[.u, M. iFi.l.C.tC. 

The Dlfxrvaiinnt were eiDhly-two in nomlfer, anil wtiB made during (he 
oidinary )i>»ing nf traini un llie Wateilurd and Killieiiny lUllway, the 
gaiige of which 11 i ft. 3 in., oter two ai^'ining inclinet, each falling at (be 
rale nf 1 in 100 l»r upwards of a mile and a half, witl^a tburtintertnediaia 

kiel htliteen theitl. 

The iperda BEwhirb the deiirenl wai lirgnti. Tarird fmm 2li t« ncBrty 4t 
sulci ^rr Itimr, ia\i the luddt vatied from 3'i in 94 toni. 



On« of t.lie pUnea prnentoil for Ihe greater part of ita length 1*0 eni 
of a radiuiol IJ^and 1^ milra T«i>p«<^tiVrlr, anil thit othur jiUite waa atfatal 
for part nf iti leaglh, Itul cuntainrd a c-irve of '^^ imiin radiin. 

Tdp |«nrcat tf>*utU in Ihe (nor* euncd plane were, lliat iarti^l TebcikW 

of 30 to 30 mile* per hour, al th« lop of (he plane, ker«iB« Urmiital al *» 
locitletof 31 In 2a mtW per hoiiri and on Ihe tiraifhier plane Ihc uag 
tuitial (eloelliel beeame teimiiul between 23 and 31 miJet ptr tmitT. 

Agtin, o* the more curved plane, Imlial »rlMit)«t helwcen 30 ivd II 
nite* per h'lUr, heearne terminal al tel'vcitici lieiwwn 29| and 314 wilti 
per hour; and un Ihe iiinightcr jtlane Ibe aaoe Initial Tclociuea bccewe trr- 
minal at 30| to S.t^ mdp) per liuur. 

tnilial lelucitiM abute ID mil«a per hour were nnled onir npo* the iMrc 
citrted plane, and benme terminal at 30 to il miln per l»a<ir. Tbnrt dU 
not appear tfl be any conataai pcapnrlinn betweea Kie lead in raotioa bmI 
lh« termiaal Telocity; but ihe latter appeared la be dependant luorv upM 
Initial ««lvcily than upan Ihe weight orcharaclcr of fr*ntsp< vf the Iraiaa. 

The Rmeril praclical canduiinn wu dediteed, that ihe i|nejlioi) of |«ap 
hail link or nulhinjE to du with terminal Tclocliy derind Irvni ifriTily, aiU 
Ibat IhB vi«w» generally enterlainc^ hy cng'n««f 1, daiiitf; pa<1 ye«rt, irf the 
great rvaiataneaa *tprrirncrd by traina M high ecloriliea ware tkoraa nul by 
Ihe nbaervBllone r«eitrded in Ih* j>B[ifr. 

Tho peneeediniti of the sreBlair aonoluded with ■ paper by liewt.-ColMil 
Itany U. Ji>n(i, ll.H.. M. Inal. C.£., dacriptii« of Ibe Brlrljie at AttilOMi 
errnrd under tiieaulboriiy of tbeSbannan CiiiiiiBiitiuner»,frtica Uw detlgM 
of ,Mr. Itlindct. U.lntt., C.E, 

The paper deicri'ird Ihe Rrtat diffimUica ctpeliea<cd fron tliC nith cf 
water into Ihe eolTrrdaiDa, tbtovgh the |>.>r<iui gravel ilrklum i> which 
they were plartd, and the tnjteoiaut madea of oiereoming theve inipedl- 
inenl*. Th« bridge, of lliree arcliet of ilnne and nne uf itna, lh(! latter 
liavinit Ibe meani of ope'iing for Ihe niiitalhio, waa («lly deu-nhcd. aai 
wit ad untied I'l lie nat only a heauliful tltucturr, but to bate been huiU be 
a aiiiill turn (ibi)ul 2l,0(iu(.) eoiiaidirini iit oitmt. A hraulihil etl af 
drawingt, and (he printed apeci&i^lioas for tlie work, iltuitratcd the paper, 
June It. — The paimr read irii " Oj Ue Emftofm/al of HifkPrtwt^^t 
Sitain, KorHingtsjiamtctig, iA Uarint Bajiintt," Uy Ur. JuH:f &K«traBA 
M. Inal. UK. 

Tina comitianieation wit dearrlhed to b* the auluianna nf a reply, by Ua 
author, Utiome (juetilitni addieated to leteral etiiin>ni enBiifcilitg ar«iu.lg 
Ihe UuQ. II. U Curry, M.C., wbenaecrolaiy lo the Adwirally. Tim reply «a 
found to fnrniib to iiiuch uieful infuriualimi, anil to coinpteloly 14 open lie 
qiieiiion of llic ad<*nUge or iliMdvaniage of usieg h>|b<pm*ure bImih 
and of eiilli'iK oiT the ilcani at varioua pottiont of lh« ttt»ie, thai it *■ 
cJihiKircd il woiild be adianUgaautly produced al Ihe Imlituiion, In orto 
that thn tulijicl ihnuld lie fiilly diicuiaed. Unfarluiuiely, the ahvniw rf 
the principal memliert al the flnating of (he firat tnhe of the lliilanBia> 
UridKf frutiralcd the latter rxpeciaiioo, but the aubeiance 9f itiQ po^ 
appeared iub« riilty apprcL-iaied. 

Tbe arinment wai an cunliniinai thai It would \m difflcoU to attCMpt ta 
(to ntore than to giie a iainl idea uf it. aa the limili of lhi> accuuni w«tf 
nut lulSce fur an Bbalracl i>f it. It ftnt (ctiewed the mnda of workiaf wa* 
line ciigiiica fur inmc vein puii, and raotioed ibe graJuat diange Ikat bal 
OtTUrrrd, paclKruliirly Ihe lendcnry In aie htgh-prntare eteafn, imtttA •( 
that of a pr»iD(e of al-iont lib. abovA Ihe MotiMphere. Il Iben rTiwiatJ 
Ihe iViteni uf culling nff tlie iieam al lariawi parta of tbe airaka; aad at, 
al the aame lima, a temarliiMfl au^mentatioii bad occiurred in the a|iae4 ol 
the vetiela, which waa nilnnlly altiiti-uled to that cause. It Inquired oib 
nnleir Into ibeac tcverat cautc* and elfccta, at well at the oaBai4crabta 
reduclion lu the coiiaumpliun of fuel whiL-ti louk placer, i-naliling tbe 1 naarli. 
I'uniciiitently, to niiko lunger vnyige*, or lo cairy kit fuel forgiien dialaMn, 

In iliia txaminaiinn, all ihe arguoitnla fur and aiiaiRii the ute ol higt* 
prratutc alcani, aud the pmumcd gain i>r loit uf Entclianical puwcr hi iba 
uie of Ihe etpaniinn principle in Ibe cylinder, were ranvaHed al lewglb 1 
aiirl the paper wound up with lepliei of the autlior to Ihe Ibieie iiueaiiaai 
friim Ihe Adinirally, lo lliii eCTcet : — " The higheil preiuerB of iiein that 
we hue, ill any oaae. put upon a marine iKiileruf our own contiruclioD. wii 
about 10 pDunilt la (he M)U>re inch; hut we are not inclined la rrprat Ibe 
ctperinieiil, as we feel laauird tint we ran ohtaln equally gi^od rrtulu with 
iteam of a loncc picuurc— from 10 la 13 ib. ii live uauat prciiurc we Av- 
pluy in the merchant arivii-* (nr nifiiic* and hoiler* af cuinpa*Bij(e owall 
power, Ttae alrain pr4Miur« at prriLriil ^mptciy^il in llieaerii^e i> abvtit^lb. 
per aqnare Inch. U'e ooniidcr ((cam of llilt preetiire In be welt adapted far 
the etigentrlet of the aertice; we helLeic il li oakulaied to aeeure all the 
linpoilaiit advanlagea uf pnwrr, ectinotny of wright aud apace, la a eny 
euiinciil dtgiec; thiue adiiiitaget will, in auine rriperu. hr. aligblly to* 
ureaied by angnieiiUnj; Ihe aieain prcMuio lo 10 or IJllia. lo the Mpun 
inch. Wettroiigly recoitiinctid that Ihe deani employed in (be oa*y ihiwlll 
nat be of greater preuutn than Itlib. per Mjiiare inch, or in ralierais 
12 lb. t<i thaa4|ware ihrb; any inaletial ineieatf lo the laitar pretanr* 
be attended wiihconaideralile riih, wttltout any adequate adcaniage.' 

In Iha diteoMion which coiued, three proputilinni weir, to a oerlatn t%- 
1 en t, cone urn d wilh, hui with Ijmilalinnt ai tn the Intrnilucllnei of otiw^r 
fiirini of bollira; and it wa* ri|rlainpd thil the arEUmeoit of lie |npir 
were urily epplirthle tn cnn<leniii>t( rnginei woikinK r>i>j>»iirly, and, tki 
fore, left tbe qoniloa of the lotrodutbuo of the wing of bigh-pi 
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THK crVIL KNGINEER AN1> ARCHITECTS JOUHNAL. 



^«mM.— The piper fnd wm* OttnrarfcnaiM fVrMirnirtftou /« \»*. 
y«A*a M TWuJ ffmr*.' Bj Mr. J. T. IIakm* n, M. I<>*1. t C. 

TW Afit part ol [be p«per Ircaicd, in a t»«»l ntiancr, n< ih^ elrcnm. 
tUDcn stTtctlnf (h« dcpoilllnn «r mattrUli tail llic trxion nt itiirr apon 
Ui«ai «nd ia tl.« Utter part •> ipiilkillvn tl tli*« «kt«iniUii«*» *•» 
mtAa, In *a|rlinalwn af Ihc rnrnuliua of olMtrvclIaM tlUltng In Ibi Wt 
and at Ib* tmlrmnce ol It'lil rittia. 

Uailer Ike fqrni«T lirnd. t|u< nttcrflli inning obf1/i»rll')iii «fr« fint »i- 
■mtned, lh« pbcri nhri.ci* Ih(y wftf ilrficrl. imt Ihr mobh iffeoling lli»r 
Uilial rcmoial; robnion. (ilctiiiii. tlie ipeciAcr iirxiijr liul liu nf tlic mue- 
ndi, vera (Itawii lo iffttt llie quralian ol Ihfir nioiinn. The action of 
m»icr UfKia tbiM nialrnaU forin*4 th* laltcr p*it 'if ibe (ii1i}rtt. Under 
tliu hea^, ikt chirxirt «cd effrctt uf pate alream moiion •n4 farwd BiQ- 
tins. In U)« form of a pur« «are of iraniUiion, and of tianHini; aFaio, wrra 
»r*»raHy ponuilervd. Ii wii ahnitn. thai riotinf par* ilmm innltnn tli(> 
nur batl ifce grtalat ttloiitf tihnx the channel «aa dcrp : thii nir«ea lo 
llie chantkcl fa*e tim la mctMMd drplh and *eloell]i ] and aii rip'anattofi 
«ai giceo of llie drpoait of Material* liy (he water alter leaviii|; ■ euritd 
(hannet ( thai lb* tOcct «( a pura «iie of Itantlalion vat, to tcour iha 
A*llo«a ead dfpiMtl tha Bialanal ia (Its det^i -, and, ai il* inomenluni «m 
dmirejrad, l« bfap Dp a Kank filing grtdnall]?. Tli« cVhI of ttinding *■*« 
■MtM* «/ mater fral kliowit lo M tbe f«Tmatio» of a lueceuion ct ittft 
tad (ballom, 

li'ftder 111* Ulier bead, tlio fini dhuion Irratrd nf Ih4 aellon of Hter 

nier— Am, in ita own channel, wlitn the tntijccl of imiiFdinienli. ai pleri 

' af bridfct, ««»•,&&, wa*exa«incdi Sad, nbere il 4itcharp>d Inte a Urge 

Il Uiii d«<al<l af lUc. under wbicti brad ilit furiuallon of dclia*. &c., «u 

dliimiaf d ; 3rif, vhtn (hfl liaiin into r hich rt llo'Wed *at xibjeded t« a lite 

Md (all nf tMf , hat willioiit p«rMpt|1<Ie euriem. 

Tba H(«iDd dKtiisn treated ol iIk utian of itie lea atthnut Iha entraaee 
nf the rl«e*. Ai(«atiaa mt draitn (u ilir etlnt of tlie (Hnalion of Iha en- 
tnace, ■tlh leipeel la the directioa nf thn (Ida) waip. It «a* iltnirn, that 
ia aaaie oaaei, part of ihit vatc lei dlrrcilj up iha rl*rr, it In the rate of 
tib« 8«*er*, &«. Aj a branilt of iliU au'jrct, ibn ptculiariliei of llic tidal 
aolioa, d**e<>(wd in a M>infnuntr>livn Id tiic K-itiI Snri"!; ^ Capl. Baeatif, 
M riHting ia ih* Iriah Sra, wie romtuFnleil n[>on, and an eiplanalfrin 
oCirad of MMB of then, la oilier ttui. the tidil wko idling at rifilit 
M(lea ta Ibadinelioo of tbe river, ■h'n llm «ite o^iich paiied up il oai 
fanerated at Ihe cnlranc*. Die ilrtiotili'in of ntatenalt near ttia mciulh nf 
rrten tij along-ahMC curtcau, and bj the wind naiei, nat theti brkfljr 
toacbcd BfKHi. 

Tbe tbirJ dltialoo trtalnl of the aniionof lh« nater In enleriug ri*er* ao 
placed, that tbrr mic nu grneraird at ilie antranee. The circu'nitancoa 
ahiab affiCIrd llie <|uaM4^o( aaier entering woe eoiiaidercd i ilwaaabo-ra 
ta ha UiaftMl hr the widlh and d^pih of the rnlranre, anri Ihe riae of \he 
(■la; aiHlaAain, liyilie degiee of frn-Lldni allb «liji>li thn mainrnlicm gtne. 
rated t* IreDtaiiiled. It waa aUn ahittii thnt Ihii rrcriinm of tiinimiaiinn 
dtpanded rhlefl* an the ilri»tli of ihc waler ; and oilier ciTciimst^riKt aireri- 
ia$ U oaie raplaiited. 

Under tbe luatib diintaa. tb« renaral of hart by Ilia ebb tida waa dl* 
cuited I and llir praprieti of the water haiinf a free m^Hon. and not Ireing 
f>r<ed '•*» the bar, w-ai thown. It waaarguid, ihat l>in are (rrquenltjr in- 
trtttmi hj a aarraii or ahallow diaunrl al llie eulranre euuiing a hrad of 

■ Iter, and thr coiiiei|urnt fornialian of a ititiiliiii utn-r beiwrrn it and Die 
bar. Thf derpcr the rbannel COUtd be maintiinci), and Ihr furtlirr Ibe wdrr 
oaaU )>a laadc to lUw 119 it, llic liciter wnutd he the elTfCl of the ctabing 
vairn ypon iha hat. Il wai timwa ihit Uiu deep Katrr Found wlttiifl llm 
cDltincc of man)' riveri ia rau*'d liv Die ll'nd <li)v, and tliat an iiii)>rnT«. 
MTWt in Ike ^ar wvuld ptoUably have the eRcot of letwuing Ihii deplh, 

■ bteli, ia mao^ ease*, woald ht rtontirtered a -liiailiBnlife. 

Tb«4Rli dniaien treated of the rircct jifodui'jd un llie tied of the riter"! 

dunnal. The iliffaietic* in the niDliiin uf die natn «n the nnciil and olih 

waa afaowa. VTben tlie tidal ware waa nu-illalnr; at the riilranc^, tbe ten. 

denejr of the lldal actlun was to draw out iv ira Ibe maltrtil lying In the 

bed of lb« cbaiinal at tbe enlraaice, and to heap up nnd-tianka Id tlio upper 

part of the ettnary. When Ihc lidal wate wa> generated at Iheentrance of 

a bollla-fiecLed rtluaiy, the furmatio-n of aand-Iianka within the enlranee, 

with the lalH> ihtniirli whieh aceoinpany lliern, wu eiptaineil, la Ue'ing tlie 

tetall »f Ida Anod tidal action. Tha rffofl* pro'luMd hy the rlili liiU nrre 

ahnwa Id be |tneralty aiuillar la tkD«« detrhlirdaaprodurrd in rirfrtpiaiirr. 

TIm •>atb riiVHioa drew attentinn to the tamtdiei neceuiry tat prneant- 

laf alwt'vetlani ; and lo that and It wat arged that Iha tnarcva wh«nc« Iha 

Btltrlala art iWiied ilioutd lie fiiit aiiacked : the puttlbilily ot cbecklng 

llw piliaal iif ihmgle alonn llie cuaat tuwardi the muulh uf riter>i and ila 

entnBCe when tlimr. m wril at Ihe waihing du-wa uf the detrltna from 

L tlie wppcr part of riven, waa dbcuated-, and it wat agreed that macb might 

I W done hy ffntiita^ the ComI, cairjinji out pitrt at Ih« enlnncei and In lUe 

wvpper fri of tha iiv*t, liy groytrinq tlie hanki in taat plaeea, and allowing 

By f(M acape far the ifepoi'tl nl Ihe malerial H')iii:h it being wathed duwn in 

K^kan. Ihe ta'>)ect uf pieri at the entmnce of rli'ert wat Itien more frefly 

aatervd ioli>, and the eflVLti prndured hy lliilr being liiiill too ctuae tngetliar 

aad i-ttned wne diH-uiied. Siime pnint* which it aetmi^'ildeiiralilc to iltrnd 

K t« il iiins the IliK* fat coDflUDg incri, were generally cantidcied i anil t)ia 



paper ended with Ih* erprMaloai af a l^p* l^tt )t in^iht l^ad in diteuatinn, 
and a fnrlUer oollectiuk uf faeii, qpon wbiek ar>ne any aowitd Uieorj ean ha 
founded. 

After Ihe meeirng, Mr. P. A. Carriafton onbiMted In Iha Library 4 hnntl. 
ful mnilel, In relief, of pnrtjnnt (>f ihr cnnntka r^ Lancaaltr. Yorkahtre. 
Chrahire, Nnitt, and Drrhiihlre. riierfting frcm ManrlMiler to Lincoln; 
and thr llumhrr. ea*l and wm 1 and freni Ltedi aad Bradfotd la Chttf- 
waiih Paik, noilh and arnilh. 1 hrtv modrli iliiw at ■ ticw ib« whcfic phy- 
aleal geography at a dlaiHrt. and are admiraMy ealrulited for pn-jecling 
arurki of liaUi eivll and military rngineeiinf ; a»d If tliey wera a iiep in tht 
lanllary improrcuianli uf lowm. Hie |»og rata woaiM ba raatl certain, aad 
Icaa ruiily. 

The nrrling waa ad^nrned nail) thn CMDIDCDCCwenl of th« n«il Kiiittiy 
wliicb it nae propoacd ihuuld be al an aaiUer periail tUait bertlafore. 



ROYAL INSTITL'TE OF BRITISH ARCHITECTS. 
Jttae 4.— r. llau,«MT, Ei^., V.P., in Ihe Chair. 

A paper wai read, ' 0» Iht BuMiag MattriaU tmjii»ftit ol Parit.at^ ut 
Ik* VMty •)/ fAe £awer ^(ne." &y O. Hi?a»ait.. fiwf. Jun. 

Tbe aaitHir gave a detailed aronunt nf the quatiiiri nf Ihe prlneipal h«lld- 
log iwalerlali ateii by Ihe arrhiteeti ami r TiKin<-rn of I'aila anrf the vaTlej of ■ 
the Lnwee Srinei acvoinpanlrd h; lemc atainiu-at Mitrurcitit of the ijutathJ 
lie* tited h ihoac locatitin. In compatinv ih-M with tbe qnantliirt em* 

pliiyed in II"||1*wt, Ihe Mnal remfkahte diffnienee ajrpeared !•> elivt in Itw 
greater iHr in Ibia eosntiy of irnn, etpaeldly <«W iron, wlil.h may be at- 
enunied fnr hy ihil material being nineh i<«arer i<i Krariee. The u>e nf gyp. 
turn in Fian«e, whteli vevill Clailer of Pcb, IniiPad at miieiar matla an. 
lirely from lime, (or tilling In the internal |iuriiii()ci« aiid fur forming tka 
fliMi* and ceHinta of the momi, waa allii:led in ai rmtirriiig Ihe buikHngi 
Uaa corahnrUblr than la England. Mr. Oiiintll cnniiBciiied ••11 ibe bad ay>- 
leoi afiupteij in Wilditig »>nic»f Ihei n>n.l<ro liomeain Paiir,Hhtre, try ualng 
•qiiaied iloaei f'lr tlia fmula i»tl lh(i tirrrtt, lulibU alone f.-r the party- 
wnUa. and linihcr froniing lllkd In wlih platter far Iha hack walli, — 4iaurr4 
and rneka are |ifoilu<.-r<l l« mntrqiitm-e ol the nneipial comljinaiion and ilia 
ditTerriii ei[iantiir ii»aer of the niateriklathm applied, Tui the rairering oif 
Ihe rT>Dl(. ilatei and lilrt arc uierl in Ftancc liHL Kinc il inor* generally ap< 
plird in that country than in England, — tbe diynoM of the climate rendorla^ 
il Icat liable Ii corrode than with uit being much cbrapcrthan cither Mppar j 
or Ifari. il I* lrn|uriil)y #in|ilo<ied wltfie tlioae Oiclala would lie appliad !■ 
England. Mr. Ilurnell urged Ihe iicfeiiily of more accnrala and neiailed 
inVMligiliont of ili« chemical pioperliei of builillnji inateriali than haira 
bltbortn lirtn oonaiitartd iwoaiBry.— he obaencit that "Utile It here known, 
c*m|iB<allTrly apealiing, «( Ifac cliemiitry of the art nf htiililinii. that llttia 
httrog prlati|«ally been glcaacd from the tdentlCc rcaearcbBa ol llic Ficock 
aulluiit." 

K iliwuaainn entneil on Ike tuhjrrt of Ihe gteairr amount i^F rcaltlanM 
olTircd h; ttooea whrn ui<d in the diras^llan of their natural bcl- 

Thr Krp<tr< qftkt CouorU tolhc Aniiittl (iRnetal Mrctlng. HayTib, IBJI*. 
bai juit been liaaed, fiam which we culltct the fulluwing calracli : — 

The agilatril ital* of Surnpe during Ihe patt year, following I in mediately 
upon tlio fail niianrial ctnhart u*nienti of the year IBaT, luta nut failed IQ 
prnitunr a tcrioui rITerl on Ihc aria, to which a ttate of p'acc it erer favnurabte. 
The caiificil feel Ihat to Ihcf circomatancrt aiaT hr alliltitittd the alnrncC 
from Ihiarepod of one feature ajway* hitherlaaatiifael.iry,— the tmliccof oeit 
wnrki of magnitude and intrreil. in whlebari and aeienc-t nitghl haiia.-qu>ied 
fuithpi drielnpmrnt. Symptonii of rrlurning nntiinial |irij[t>nr<iy are how. 
rier to he (ihieiTcd, and ai llieie. If reelitril, rannot fail in "peiate bene* 
ncially on all the ant af dnign. It may rratnnably (tc eipccicd that a future 
cuunril wtIL lic enabled la make a niorr rat.iiiialjle record than tan ha done 
an the prcBcnl occaMOn. But notwithitandiiig thia birrennraa uf matter aa 
ropcctt arl, Ihe firJdi of adenrie hare not Iwen unprodacUre, 

Tbe taiiout arcidrnti which have iKcurred dniitig [he last few year) ik 
ionic rttcnatre huililmgi in the mBiiuriFluting iltslinli, and iikewlte In WOtkl 
cnnneclcd Willi tatlwaji, frutn fiilniei uf cait>iton. hare jfiirti rite to Ifat 
ijuxilon at to the di-penit««ic« in he pitord nn Ihat mttettal ; Ihit Ilia 
attracted the alteolloii of tbegnreiiimrni and of acerral tclcntittc isen. k 
arriea of elt'ioraie and aocurale riperinicni*, oa a large acale. have bwiM 
gonr lUfnaah hy uut boiraraiy mcmhtr, I'rcfctiof ll^d^kliiinn, and tariam-' 

rtp'diTiili hiL<r been tuggetlrd 1'y p'ai-tiral nxoi *'n->n;<l ullinr* Mr, 
Miiiiici Sirilinj;'! paten) inelbad of {ikctcaiii.t; the li^naFliyul cait.lrvn tif 
tlm ailmixlure (<r wrought tcrapt, pnimiiet important ri'iiiltt. Ai irun haa 
been largely irtindnn'd of late, and it likely to he ilill inure eitoniirri* 
enil'lnyed In Ihc c<ii»lritcliun of hiiiliting*. the prnhlrmata licialvrd demand 
Ihat Ihe nioil aerioua allrnlion ihould he hctlowrd upon Ihe aytlcm of 
wroufht-Irun framingt, frequently ■d<>ii[<4 ty Piench arclillccia and 
cngineera, e>«d |Kft.affa inalrui^ifc |>«ii»erjj|ca ni^ghl he tierlvvd fnirii a coo* 
ptri-un of tbe reUvlre lalue* of tlir tyttiiut In upeeallon in France aud it 
Hn^Und. 

Kire-proaf coiitirui^a is becoinlng nf more general tdnpiioo, and 
Turtiiu* hcliemrt 1ia«e lieen hroughl umter I lie all enl ion of the InilitutRal the 
ordinaiy mceUii(i. Tho letiraL nl the ani^icnl mode of cuiiiiruciiiig taulla 
and ardiea, hy meant of Iioll jw brirlia, at cinplnyed in a aoiiicw liat iliffeitnl 
fuiiB in Ihc vauUtd cciliug uf St. Qcwrga't llall at U*criM»ali rectnlly cvb- 
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ttructcd undpt tlie d^rwllsn af Mr. lUwIfMiMi. laJ ilM(rlti«il hjr him tt a 
llto mpfling, — Mr. BjrMtl't iltteiijiiiiin of Mcitn. Foi tnd Uirrdi'i paUnl 
cnO'lf of contliDcling IVr«-ptoo[ Haan ami ceiling*, ami likewiic Mr. Uenrd- 
cnorc'« nitthoil of con*traclln|; millrilitR Iran Are-proof Kciar'ing, fUat bI 
preccdiiig luretioKt, niif be cuumcniloJ i^thc (uViecl howiTer tcenu |g l>c 
tn iU inruKT. and it it to be h«p«(l lint »onic Mnibinalion mtf bc*ii|ui^tei|, 
ahich tn*j unilo cconomjr wllh cotaplcle pr(>t«cli«n from Arc in pulitie *nJ 
pritit* bill 111 in^. 

Tho rnpurt lji*n rofer* to lh« •llempt of MtaUitbiag % bratiolaiit fund ; 
mi nnt ttltn tn Hie dlfleuliy of ebiiming tuiuble apartmenitt t« bi>ld iKa 
ibMllngi of ibe In9lltut«. libriry. &o. 

Tbo laport limanl* Ui« Iom hy iltaCli of Mr Mittt and of Mr. Rfnnlon nf 
WoMMUr, boUi of whom htT* for many jr-tn liirrn tuncittra; iiiri fiirtliM 
of Ifr. PoTon, k few woekt bllei till tlectinn a* an aiindac*, and before 
bs bill aclualljr been admilted. We Iiitc likewiM (a rtpt\ tttt d<ceai« 
nf our hcmoiBrr fe'.low, ilie Rev. ttoberi NarBiave Teoitieruia, uf Cborcb 
Sireiton. 

The report then rafen to the unvaL prlxct. wbich hare btcn ilrMd? 
reported. 

Tba cOBiiHtliiion for II>r meijalt of lli« jretr hii nnfartiimiitly hi^n fti 
fron satltfrnrtar? ; for tllhoiigU the eltver medal of ibe Inttiinie hat beta 
dfierredt^ *irard«ilto Mr. VVjici Papworih for hU may " On tli« F'eculliii- 
liM of (he PalUiIian School of An'bl lecture, ifid a comparlBoii tod ronirait 
af itt elenenlary principle tail deUiU with ib'iio of R^man Art," yet (h< 
tntlilute hare bcrn compelleJ to wiLbiild ihe meJal offarttl foe " an CMayon 
Roofi, ind fanning ific Flail and OulterB of ItuiMingi, &■-." ■« likewiie lb« 
Saane mcJiUiiiii olfcrcJ (u< the beit deiign (or " a Building to terre a< a 
Nuional Rirpmitary and Xlutaoni for the illutlralioa and eihiliilian of Ihe 
prnduciioni of tho Induiiiut Art*," neither the (stift ooi th« dewgnt lutr- 
mil ted having been ileerned norlb; of rr sard. 

The dciigni for Uio Soma (udallion. apparently tb* pradaction* of very 
youiug men, tiihiUted gmerally ■ romarkahla ah4on« of (h« reeogniMrl 
elemciitar; pnnclplnor architecturaJconipoiltton, together wlthalamCDlalile 
want of knowlerJgfr of conbti uclioti ; and In lamc cuet, lucb glaring di»cre> 
panfl'iM brlweeo iKc plana, aeirlbni, and elaTolion* vero apparent, thai (be 
e>iuncil fell nece«giii.l<(! lo nvibhold ih« rewvd offcreil, leet it loigM be 
liiferrMl that the Imlitute iccogniifrd a* a ilaitdard of morit. production* of 
the filial lUbiTiilted thii yeaix — in the bat'* of rlinting fr>r the future mora 
matured lalirni, the eauninl hare ctiendecl the lirnit ai lo the age of enni- 
fKiltora foe th( Soaa« mciIalUon lo tbirty inaleail of Iwenly-Gve fcan ai 
herrtnfore. 

Tlie coundl hi<r nbierTeil with deep cnncern the ahtenee of that apirii of 
noi>le etnulatlofi iihi<h ahaitlii aiininlat* the junior mr nljer of the profnaioti 
to airiro for diitlnction. ia the acquitilloo of tlioic prliea offateU to hit 
■nibllian by the IneliCuit : ho ihoulJ reflect thAt ilio teal at approliatioii, 
Itamgwd by the r«vrat(l« of Ihlt body, it an honour that mti'l aoooinpany him 
throogb tif«. A m«dal fr>)m tbii Intiitute i* • iit1« to thfr retprcl of ih< 
puhlie and of hia profpaaional brethrM)! the rery entrgin he eierti lo 
be woilliy of that diiiinetion. are intigtitated hy the praliewurihy effort la 
merit the approval of hii leniota. The wide range of thought to be taken, 
ihr itiidie* 10 be punocd, the mnuBmrnta tr> he leiTcttigilcii the elevation of 
tdca* and of Imaginailon, rrqulrcd to qiiglify biratelf for (he important 
itrugtlfi, 1011*1 hare lufluencc upoti hit future ttanding to ibe profeitiun, 
«<•« if not imiuedittrty lueveiiful. H-t tbmiM ncer bs anluliiiil until h« ia 
crowned hy tii(0f«( and hia graaped tho*e honoort which the generoua 
cttcouragftneoi of bli aenioii holdi out to hia enlbuiiaim and penateranoe. 
Kutiiing Utt than the uinimt concentration of purpoie and unnearying 
a|>i>licaiion caa q.iialify a man to he an architect, and rnablit the Laborioui 
itiidEDl to arqairc the man of learnfag, the perfect maitcryof Ihe pencil, 
that actiuointancc with can ((ruction, that faioillarity nith the mineral and 
TOgttable world) aad wilb tlic lawi of iucchanii:t, which are ttquiaito to 
enaiire fulurn rciiuiitinii aiid ■iicaea*. Iln ahouM aiail biini«l( of Ihe many 
mniUM to nortlon. and the Donieroua lonroe* of inatnicUon now opan lo 
him, but which were not acccMlblo to the leas-faTOurtd almliea of hit 
lenioii. who bad lo iCruggle uudvr every diiadvantaje lo acquire evea the 
ludinienta of the art which they profea*. 

The re«cni political convuhiont whioli hji*e already beta alluded lo, harg 
bid ihdr influence tipuu the piogreu of the ari on the Continent. But it ii 
aatiafjicLcpry to ohiervc that the guvernmcnta of Fmniie and rniiiit, atnidil 
ibcif riolcnt civil conlctd. have recognised (he moral and political intport- 
ancc of Gonliouing ibeir public luonuiavnta already iu courtc of ertclioii, a* 
■ ni4Mnt of employing Ihe welUdiipoiod artixana. Vaal lumi have been allo- 
cated by thoie couiiirlrt to ihr complriion of Important ediflcea, nor bu a 
mlaerable econoniy deprived ihoie bultdiogi of Ihe em be Hi i4i men la (i> be 
derirad from ibe chiael of ibe iculptur, or ihe pencil o( Ihc painter. It it 
bowerrr to he depJored thai the horron of wli have liailcd aeitrat Iieaiiiiful 
citiei of Europn, anil occanioned Bcriniii Injury lo numorou* prcciou* work* of 
art, which it nill require BLUij ycaci of prMpetliy and peace to rctiaie to 
Ibeit prialine (pletidoiir. 

The council refer wllb Mtlifacilon Iu tlic nainerou* and valuable adilitlon* 
thai hue bopn mail* M the library and »ll«clio% by denationa and by 
fuicliaM, 



Tht SinMrrt' Bnmolt-t /-f/U»fw>.— W« with t« ihMl Ik* 

or oiii pmrfMimil rMder* lo ibla acetllaiil laatltMlDa for|Maff leBir Hi pi .^^ 

nanrvl pnlsni t« dmr*'! oiMUn, wbs hwn btM proWtwilyaa aM ii la WMIialM*^ 
uKi«iI irlili liiillitiiit. ini] Ihrlr utirlinH.— pmalnni noi (a mnitMtiL per ■»■>■ taM* 
in>l~.iNi!'lJl- pi* uiaum uiIUrhEuiI<a.p«r«l>t<«ualtilrg aod IrWflrtna W f — ry wM 
tu ilfHTTlai iriirkinro tif uiutirt belflc meaibna sr tbrUaaUaCien, ifr rel ^ reoc r W — 
B.t<trililn} Mlamai, II if(ll W letn that (He SMonit Annlnnvr I*l'"i*r >• to Iw b«U M 
thi l-ili iixt., U be lupiHiita] l>r llit Karl «l C&rllita.aDd auaanru moDbci* «( ih 
prareialuri. 

Until for Hit Roual Hiyhntu Ihf Princ* of fTo^r.— By eooiioand of Ifia 

KoTsI lllgtiMU mnn aibrrb Ur. K. O. HuHIiiwd. 1.'«|)UId I,l(bt,Cuii^a aalifa, MJT. 
■ml Mr i". Mjnliy, Atenuirf at Ih> loimulluii uf Cliil EailnMra, aileadtil kl ■iiJ I m 
htm Fal*n,iHi lb* 2Ind.ul[., w pmcnl ■ tiiauliM nh-tmal, MiBdrvoWri ui < pMVMT 
frli)r(til*. riiiKlaltoril Hlgbuna Iht Filnct or Wale*. Ttie roUowla* art Ikci" 
■luxU'Qf th* boali-.— 

Leotth over all StlL tta, 

tHIlO' on Ihe Irael II 4 

Brtixlih ai ih* mln thwart I 3| 

[Htioal Ihe bocli-bo«nl tliaart > llf 

DtU-, At Iliery>vla.k ...... ........... a Ti 

IWplh 111 

Sh* wHbiiill t>T UMtn. Gfdre* SHrti mil Ian*. a[ LanbMh, b«*t.MIUH« M Bi 
JniT>aad U iDniUud.*^ vi olnl't-tj* nitjih. ilu Itnliifi, •aaboarl*, mti Iknrwl 
H|iuiU.h malicicBBTi hM kafl.bmiil. Udn.iitiiil. anil ludtei.bmgtnfa are Of tt«Ha/l 
ni'lilit or uapr*, with anmd yshr, gill. Buil tillt Uiii* aul tawla W «!■■••■ aad | 
coliiui. Slit la alaa mud with an ahiawilli.candl ctialt. tba srat of whlelt b 
i^tb idiniua Hiln dainaili. irlih fin rlatnralt |i*tl<rfi <>> rmitt wl*M of th^aknei 
tbt bwk twiiiit •ui)f«(t«l br itit rrlnn af Wain' ftaib<r>, nnrJ Lq taiptt aod brlahl- 
ema >rlih cold. The ruirlne mil la n' tbv lam* MBWrlal at ihriuaiatiiii at Utr Hutr, 
anil tiifT* I* ■ ■malJ r«>ol.D(toinjir at TTtrr^'bl Vf^nt- The tculU ■» af tAttidgvir, Bvl 
riry 1I«MI. '[^t 'x.»[. wMflilia"*lnKl*BCiilllaaikll[,"l* llonl Ulruuillntil brlvwa Ibi 
tlmUv4 irlth r«iai*l<] l*lflil't patvat maicdAl, vrb^cb jivaa to Iih all th« bupyaarjaaJ 
ollitr DiuptiWa ul a llla-boal. 



LIST or HEW PATEirra. 

OVAMTVD ix mxoLASo raxiw M*t 21, ro Joxa 7. 1819. 
Sljr Ifonlht aito\ttd^ Bnrolmtat, tHtina ofAtriiiiM tgpremti, 

l>ttld Smtlh. of Men York, \nf. manufacliirer. flif («rt*ln nnr and uaeful hlf 
nvaU la lh« nflwna i>1 qianu^mrlnf ivrFaIn uticlva lo li4d Smt\^ blaj 59. 

KlL'bant Kdiiranl Huit^i^ ttl ttftrnfl, Hrnrrurr]* frntLcinaii, ler LenptuwoKttl* bi H^ 
chiolcal pureliiaM. vlileh •» aim aiipIUalilr In wlmli tr !u part la MBtwalla*. — Mat 9- 

Kduiuatl Orundr. vl &ur^, Lauc^lct. itv^Utii uuuuraclttrfi, aoil Ja«Mh Patl^w, ■TIM 
•am* iilui. inuiiaa*F. fui rrruin liiL|irii<aininu ia mictilaarir or ipiiuilu* ixn puparlnt 
wool fjr ■piuiiliifE. ^^id aliu lrii|/n'VFEn«iiU Lii uiacblntrY ur aifparataa for a^oiala^ipM* 
a&d oilier aCir^ua ttitfauocca.— jllatr £>. 

Joha lilii^al*. and Kdwani Hlr^b. bnlh of ManFtitaiff , loal and nartlM lafcna, he 
certain Iniprovrnicjita Ip rooalrvctlDi and pnipclLIni Bhipa. or <rth*r raaaalai H^ SI. 

Wllllarn OooM.oT Klmlorhatn, mini>(«'ii>rrr. r»m>ta{n impniMd i— Cbliwtf mr Ma- 
nQr-vpLdrljiff nail*. ^X covmanLfaillanrl^Jmav A. 

tVIIItani llrrirr.HQilIb.or FliarDT-aquirr, dril *i][ln*«r. fur vcrtaln hep r oi MMla l* 
brMkwnliiiB, b«iKttna aju] Bourlh^a, paru of arblch at* appl]<4bLa lo cll»r p u rpoei a * ■ 
Junr i, 

(Jaorg* Slinpaan, bF Borhanaa-MrMt. Ciu^iiir. <ItI1 lad nlnlsf miiDwr. 1^ a ««tata 
Impruvrmtiil or lrti>prvvtfli>m* Ibi Ihr mDcbbttfy. i|>t>ir«idg^ ncauaof rtMiHj IfTtrTiig. 
aupportiBii. uiuilUM. ui Lniiiaiiorlln» limiy bodl^.—Jum^r 

^anjurl Dim it, uf t>i}if< a*l4r, ^ihl]ru>aEr, i-fr lru^ru<reiuaa(a In mnatmctlliy laianall, ibJ 
liii upparatut lulfc oacd for lucli or ilmllar ;iiirpji«.— Juua i. 

TbaiDM I^Hsa. of Ihr I'lly-xiid. t<(ill«a«n. (ur ImpranniMiU la f nwla( i*«m, 
■nil In (he ai<aiu 0( obtalnliiH and a^tilTlnii laailr* jiaovr. — Juor >> 

WIIlliLB Idward Mnttdn. ol Chiociry lant. drll ntfliiMr, Ibr tnpiOKBank In MB***, 
SfSI««, or Jr*-p1*g**i apd 1.B TTarml'^g or h*atlii|f liulldlnpt. (A «tfi«QmLWa1iBB..>^^iua^ 

'llioina* ionll. nS RDrrui Know, in ninclrr. York, iiiiff maoiilteivrar. far i 
Imprunni^ntB In lb* m#lli<Ki nTaUipiilig p<«w*r Iqamta, and prvtcDliof l^ory *a I 
or rabrlr, lr> tin ciriirar vt l>tliJ| wkirrij,^.Jiinr !t 

Cvirja nirinn Haiill. or ,iMiii»li4int. {.andnn, aaffOMP. For liiiiniiiiniai li ta ■*• 
Dufai-Iuflnf wbval and vlbtr Attin Itilv Buaal ai»il d^ur-'-Juvia *!> 

JtrijuM Hiilui. of Koa <li, jQtipti, Parti, ruanurauljiar of fabrtoB. for Imp 
Iha ruaEivr'<:Cura <if tht frriiiLa uF ahlirt*' — JitAf A. 

UaalH UlUar. d*ll ciislciraf .oF (ilu|ow. for (ertaln UDpTOvemeDt* bi 
dmfvlnf abiiia up au lfifl.-lln«d «lana out vf «rater-— Juo« A. 

VIcKn IIl|ip«lTI«l4arcDl,(tFFruc«, aaflorcr, For EaiproTciDraM la looaaa for \ 
—Jam i. 

Oagood neld* of l^ndoo, mcrchaol, for tnapport menu la aoEbota. (A ronownkiaaloa.) 
Jiun* li, 

X vranl of aa attantlan of h*r fdajpaty'a Uttara patent lor ^a ttra «/ Av* TVttfa rnm 
thdi-lh <<( May. tnll',io'n>orna> llaiobir UlittT-awlfunoF Orarft Hndraar, ite <«1^m1 
lr*m^r ol lo liarvntlnA for rtnaln Lmprotamval* lo nucblnery for prtririrtf rnllaf aaj 
aploulD^ cu-lton afiU irvuh'-JuDa b. 

TlivmUM Maitrra. of Ofn*"' >ir»c rrnilKnan. for Hruln Impronmrnla la OM MM- 
BlnKlluii flurl airaE]||<in«ijL vi apjiBralut fvr cirulilEi^. lic-AlEiif. a/i J wapi^raLln^ Sdld^ aori 
abialithiii '!•>-'<"- II •lilt 'II eI Infuiluiii from cvnilii vrtiiUblr and aplnul miaaara, paf^af 
wiilcb liiErrOTCfntfiila aE< njipilciblt Ut <.«rtalii clEcnik-al pfyw-T HH . — Jltfl* 7. 

Edward JbjIiEL ]*a)oe, tf CnaEicrf^-lai^r. L^ndou, Fot Jmjjrof meBl* lA auUlM t^Hiii^ te 
aispariiai For tnt preiitTitlun oFliiinian lift, anil Id mouidlnf. JolnlBf . and AalaMaa ^■'> 
lu4 4iid igllEt t1f(UTaa,<oiiipi>4.Fd ^liAllir i>r III part DFaf^rlalEi ^v, o( eaabMavClaae 4f 
nrlaln (iinit^ alto for linpninniciiLa In <tlni>lv1ii| lb( afomald (iima. tad la tfpautia 
{ir niarlilntr)' if hf iiMd l^r *ht piirjittara tbirrv mpnllnntd, — Jun* /- 

lUibeil Wilaon. ol \^ow ainor Jmniaorki, BniKUid, Vait.taflater, for crrttial 
.nenulnaUamanflncaaBd bnllart.aiid n>fth»d*af |tr*nella( aecidaala la < 
tani<.-Ju"i ". 

Beniirll alfrrd Buiiimi. u( JcihnV[iIt.c«, giwlhwuli. aaetaaer, fior canal* , 

owala lo tba qiaavfarlun of plpn, tliav, brlctst, ilaira, cupfn^, aad otbcr llt» or *tBllv 
■nlcl** frem plaatli malvrlala i alto tiaprotdneola In macbltian W be mployMt tbanda. 
—J una 7. 

John F.diratd niTlliit P*Tiia, of Grral Qnrtn-itml, mitili»»r, mifclf-n^nfar- 
lurrr. and Hiriiry U'llllun Currta^fnirirbc^r. for LmpKimntcci lalbemaiualact^foofce^la 
laci and viticr tloiilv looftdiir i^ol pdt fibtlci.— Junt 7. 

(.'harin Jauiaa AatboDT. of niiabunih. Amarlc*. micblnlat, (Or orrtala oew aMi aaaM 
ImproTf mroU lo Iha ina^nt »l lra«llhjt aneluoiia aDloial aial > rr.-*l iw < i. 

William llenrr Kltcblt, of BrlMon, croUeman. Iter InproireiiMiila In Ire-aroac-^aaa?. 

Jiihn llniiainn. aF Kalaon tqean, lunvoo, for InprorHnvuta In obOlnli^ oMIVo paaaar 
abao ilaaa uit air art uMd. — Jaw 7. 

[Wa an CDiapahad, from tr*al of apaca, lo d«far lit* miaiiidar of lb* ptaaaaia nMaitk*! 
Hat till our oEAi NumtMi.j 
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CHURCH ARCHITECTURAL PUBLICATIONS 

Gotkk OmammU; dravmfnm F.x'iMing AnlhoiMm. By Jamim 
IL CoLuxu, Ardiitect. Luiiduu : Ceorge Uell, 18W. 

rBMunpIrm nf Annml Pulpilii vrinti>tg in h'nylnnd; trJecied and 
rfraien fivm SJitteiiet attd ireaturemenU taken on tkt ifiot. tcilh 
By FuAKcM T. DuLLUAM, Arcliitect, 

19. The Open Timber Rnoft iff Ikt MiAU» Asa: Wuiflraltd by per- 
r MMwfm* and vorkiag dramfnsft nf tome of Ike be*l varhttei qf 
I CAurcfi AoqA, ttUk dettiifittiv Utter-prtM. Uy KjtPtiXKL unit 
\ 1. JunKiK Bkakikix, ArdiitKU. Lonilon: Dxrid Bofrue, IM9. 

IitFUA TTirm Knfffm-ings, Plain XiV., XV^ and XVI.) 
In whnUver vny uci liM)k nt it, tlie extent of ptibUoatlon on 
ehureh archltectura i* gratLfylng. for it (rtares up mntorinls far th« 
ptadent, anil, by fhonrinfr the intitiiitt firrtility or re«iiiri:« itf ttie 
DvdiATKl AFL-hitertK, it vtir}- t>iri>iiKly Huj^yeatH tlio propriety of 
idoptiog DOW the s-'une coune whicfa they did— not Xht |>nlli <if 
imitation, but of inveDlioti. Wliiilvvrr muy be tlm cxleiit tu wliicli 
Ihfi itivciitive faiMllii.li »re Ui be iipplied. It is iniiispcfiMblp the 
krt^hitecl ihould be well ai;<|iiBiiitccl nith thr rr^inirct-K of ninHtrtin- 
tivc art, and Kliould be fnllv mnxtvr of the <-x|t('rieiiiw of ibt; pwit. 
For thti end itnd mi fnr, bo)>ks &re voluublt; but iiutljinK cnii bo 
mote injurious tbaii to punli thrni bc-ynnd thin, iiml innkc tliB work 
•r the pn'Mint ilny the tliieviiJi ci>|'y "f tbe wurit of uid. KtiKlish- 
■nen lutre nut de^ceneriitvil ; utid if ttioy could ii]iply their ingenuity 
bt the oiatli crjitury, su can Lhoy in tlie niuolcentli, and su uufjLt 

T^ld b a cuckoo ante of oura, but we bnva caeouragtiniint to 
pcTMVcrc in it, bccnusc it !■ ftlrvndy Uvtened to; and, altbuuKli 
nnall, there t» aii eviJ<^tit tnipiuveinent, nnd an cvi<lei>t desire for 
[miirwi'innent, of which the iirchitectuiiil piibllr.atiiinii give full te*- 
imooy. There are reiider* fur Uicm, — therefore Ihcy i>re boufj^ht, 
ind mor* are written; the reMturcw of ill iiat ration nre brought to 
ie«r, nnd n dan of book* i* now placed nt the diMpoaiil of studcDtA, 
irhli-h fiirmorly muter* ceaM aearcely buy. At'e hnve hi^forc ua 
kree of Ihcsc puMicalions — 'Gulbi<: OrnnmentH,' by .l»inps Cat- 
inir, Mnffthr Filth Piirt; ^TheOpeti Timhor Rjiiifx rif thr .Middle 
kg**,' by Ka|di:iel »nd Arthur Urftiidun; and 'Examples of Ancient 
Pulpits existing in KiigUnd,' by Francis T. DoIIiraii. All theie 
kr* br arahill^ and mII Jiave bitun sot up with great vato by 
Ur. J^bblDi. 

The 'Gothic Ornnmpnta' conttitutenn gor};»iUB work, illuilraled 
hy grold and oiiliitir, K''^*i'i(i: corn-t't ideiis of the mnutiitirericu of the 
' ' * ud example*, of whidi the uailluminated uurku iilTurd but a 
coiireplii)!), IK they give form ujthmit the chief chHracteris- 
thn innliieviil nrchilvct— colour. In the pruxetit day, tv<>, 
public arc better iDHlructed, and are unwlUinfi to take form 
llune aH the re prt-K'ii lotion nf Gothic iirt; and Cho Hrchitect is 
eumpelled t«> y^u thruujc'i ^ wider runnie uf HtHdy, ftiviiint him a 
unre rntnr^it BC4|uaIntnnco with nrt. Tbe addiction to the fttudy 
nf fiimt alone ban done more thnn anything to keep bnrk, in thi* 
Buunlry, tlie im»uit of art^hiteeturr in every forin. Thin npedul 
•od re>trictvd study, thi^ ubstincucc and tcduiiioD from the Cfitha^ 
liv punuit of art, tiei'esiaiily iuvvlvcd ii t'otnplcte neglect oi' c/iiarti 
TOt ma yell an of culuur. and hence the Irarcnew and baldnvaa of 
architect u rid nwnumvntK. The sculptor, who rMtiicts himself 
O btt*-relief. the p^iinter who draw^i only cartoons, can scarcely 
uwcr hiinwif to ttie linmeneaa too prevalent iu our builditttc*. 
"^fhin^ i* better rnlnolatt.'d ti> remedy thin than the restorntion 
arrhitcrt to his pmper uphere, — remindinii; him that his i» no 
., -cluid and elevated pur>'iit, nnd that no deoHrtuient «f art, 
featare uf beauty, no work of miture, in hcneoth him, or is un- 
iryforhiaactiuirement. Those who lookback on the Mudiei 
of tbe arehitc^rtuml utudent in thiiheginnin^r of this century, which 
Stuart's 'Athens' niif:ht be naid to sntiitry, and euniimre them with 
thvmriuiremvnti^of the pri!9ent day, will <«ee how much areliiteclure 
liaa adrauced, and Mill ^ivjuiru tbu hoiJu that if we have not already 
tlie full rrsultd, we tl\:,U not long be kept waiting for them, 

Wliaterer •ome m.iy think ii* to the mediffvnl arehilect being 
IgDuront, living in nhat are po|tularly known an the d:irk .ttfes. yet 
it nay very mtich be iiuestiuned uiiether at any time then tbe 
krdiitect wss wone edtic.ited ihnn now — if, indeml. he did not re- 
crife a more liberal and catholic training. The iiractitioner in 
wdiilMiturD iriiaa metnbrr of one uf the great colfeKei, in which 
K wido drde of studlea ua* pursued; and we mnj tee by the works 
Ucfa Kbvc eoRia down to ue that he lu-^ely ahared in them. 8u 
Mnch ottration haa Ireen jei^cn to Free Maiuins and mi much non- 
hta been written about them, tliat Div a::tual position of the 
krclutc«t ha« be«u Uw oomiuoidy toet tight of. FrecmiitMns never 

Hu. l-lj.— Vol.. 111.— AceDM. 13(9. 



existed bef»r« Wren'a time, in the modern ttauf, hut Free Ma«Mi« 
there certainly were, m Free Barbi>r>, Free Tailur*, Free Cord- 
waincrs. and F reemea of every craft; and the Free MaMim w«rfl 
in no rii>ped dialinguiMhable from any other guild, and there it no 
authentic docnnient to nliow that they were otherwlae. The Free* 
mnion utter whr>m the archiaolopisl «eiirchea wkb tbe monk, k mail 
trained in Latin learning, and having ace«M to the great »tofet of 
knowledge; well verted in thn vernacular learning of French or 
Enjrli'h, — but, above &1I, cunning in niu«tc, drawing, pointing, 
caning, building, niechanicH, and husbandry, and dubbling iu eraty 
art and handicraft of the duy. If le"* hook -I earned, he waa very 
handy; if he had no newkjinper or periodical, he was a travelled 
man nimself: ho had been to cxturt, to Tariii, to Itomc, or the Holy 
Land, and km thmwn into Nocieiy with the moat intellectual men 
of the dav. If lie had read few bookti himself, and had at^«ss tu 
few, yet all the ttores of learning which niutd be BDrend by word 
»f month were hi«; and a travelling monk aened at once as a 
newspaper, a liuok of travel*, and a digest of the librarj- of his own 
ninnaslery, and perhaps uf mriny others. iVoit mttltum itai miilta— 
wlint was learned wh> learned tUnmuKhly. A man who had ardour 
enough to become a good architect was likewise well versed in 
other studiea; and many of the nntnen which have n>me down to ua 
arc those of the but sdiolir* and greatest men of the time. The 
arr.hitfct ihen was not so liable tu be bullied by idle lordN and by 
purse-proud comraonerB, making n boast of their own igaoraace* 
tor he woa often tbe chaneellur or prime roinititer of hia day. Ar- 
chitecture wan not claimed aa the mystery of a few, and wna there- 
fore not the byeword of the mnur. Architect* will never again 
become prime minirters; but it will be no harm when prime minis- 
ten know Momelhing of nrcbiteclurc, and ar<:hitecls treat their 
profeMiou na one of liberal idrn> and puTsuilf. ll mny leem that 
to study bricks and mortar only is the m^^st practical way of 
becoming nn ardiltect, but the experi«nc« of age* \* rather in 
favour of the prelimiuu^ of an architect being a nun of learning 
and oducation. 




n^. I^-Biwf am iIh Kan of Ouunll Chikxh, ttorlblk. 

\V« eitnnot tranafer one of the illuminated drawlnpi from Mr. 
Colling's work, and therefore we are narrowed in our selection. 
The one wv have givvii (I'late XIV.) show* thi> ili-laiti of u highly 
iiainti'd ?ftone C'linopy from (he St&lU of the Lady Chnpel in Ely 
Cuthcdral. 

What rallied itKetf etuBkiciitm wan all in favour of pure marb!« 
and white stone: the colouring which the Almighty has distributed 
throughout creation, aa one of the nni'i|uivoc«I ntnmps of authentic 
origination, wh> Ignored, and any attempt to Li<ie its rainbow tints 
WAS declared unclanicnl, uiipleiining. and unsuhlime. It is won- 
derful tlint pictures were ntil! iillowed to ho made with oidoura, 
though certainly Bome ingenious men did point black and white 
imitations of bus-rclicfis and thereby gave the exiunple "f chijwi- 
cality iu puintltig; but urcJiiteolure aod sculpture were completely 
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iind«r it* domkin, nod at l«n^ nek « tlung; u ft 
DAlatetl buililiuK, or s oi»lati»d tUlttC, was not 
nrou^t fortli: and hnd matt^n Kon« on ihv*, 
frnthmt else ttuui clmuiculity wruiUd kure bMn 
•wo. PoljcHrcrnj- haii nhaken llie [i»*ii<li>-<ln«iical 
iosixJiitrcturr, but sculiilurc is still fvtt«nKl; and 
though GibMKi hat iniitilfEvd kimwlf wttb a tin){« 
of wlour, li« must b« k bold mAti wlio viU a)>- 
pl^ the rc^ountv of nrt to the sulilmic witrL* of 
t>i« KiUptor. F»r oufmIvm, we eutnot «ee wli^ 
roJour U U> b«i liniit«4 to » flat surfaee, nor why, 
biKauM wc liko Madame Tuiuutud'* wuU cnoufch 
so f&r na it ff^c*, we nboutil not like much mure 
A work in whidi the pavren of aculpturu nnd of 
natntltiR arc Oijunlly brought to bcnr. IT in 
Bailf-'B Three Gracca the eyea liad b«eB put on, 
Ih0 linir uf Ili« hend and eyebrowB tiiic«d, ths 
ttpA reddened, anil Ibo jfTound distlngtudipd by 
COtuur. we cannot fte« what liAnn would Have 
■•«en donp. MHrlil(> may be s very g«od r^prv- 
ULNilativc of tht! lliMb, — I*hidiaii Uiouglit ivory 
li*lter; but eittier ia n very bad representBUvc of 
the liair.— Who will tit* tlie first to (how that 
be CKQ Chitik for biniwlf in «culDliin> .* 

By th« example from Ely Catnedral, &s by so 
many otb«r«, wc kcw tlmt the moditeval ^irchitei^C 
waa nettlier alrald nor anbamed to overhy rich 
carved rtonework with colour, and the bright blue 
und crimson irivrn in Mr, CollinK** fiprt plate show that an eSert 
i* pnidutcd licyiiiid tlml of pliiin wbitK •tone. Ardiitecis are now 
timidly bi'giiiiiini; to put in a coloured marble cutumn or tiiblct in 
exteriors; but wliiil, except thirmsch'M, is to pr«r«nt all tbe re- 
soiircei of coloureil ilone* and tnctala fmm hriii); l»n:j|]fi;)it Into use 
— nnd whrrc such rnnnot be got. artiiicial colour ? iMiiny a pimp- 
ini:; cortilre might he improved by colour, and in the «o-uIted 
Cvthic buDdinee, flat panels ou);bt to have tippnipriate bcraldtu 
deoorationH. tV'liBt more foultsh thnii u ibicld wilhuul tlioi^es, if 
n ahicld ifl to t>e put up ? 

Mr. Uulltnan'k 'Ancient I*ulpit8 of England' fupplies a great 
want, for even tliia piece of diiirch furnUiiT« lit now beconiinK 
the utibjrct of fltndy. We wisit he bad uld aomethin^ about 
foreivn worita ; but, at any rate, lie his f{iv-en ut tbr0»-and- twenty 
Eagluh examplea, lome coluured »iid tHmix plain, executed instoue 
iir wood, Wlwecn the years 1^0 and 1333. All the examples arc 
drawn and delineated with ^eat catf. and llie iHrnenxioiiit miirknl, 
and are further illu^iirciied by the <let«il!> hehta eiil.irtred. TIio 
eiigrn*ing (Plate XV.) repieHcnts the Stone I'ulpil in St, Peter's 
Church, Wiilverhnrnjiton, ^intTonUhire, and i» de^rrihed an fiillow:( 

"Vatt circa MGO. — An elatioritclf eniicl'd ex4ni|i!B, itlulied lo djib of 
tbe pirn on lUt tcuih lide or Ihc nsic. Tlie (iintllrd tncliiivre of the lUiit 
ii origlaal; acrnu tht coping nf whicli, it the f'lOt of Ibe italnue, a gro* 
letiiuo tnimal, In a iltUng pailare, formt a rriaarkabic alnguUill; In ths 
dMign. Tbc leaf nriuiuonl* arg boldly caricd and roixiiltrably uaduictii, 
tad are ter; eRndivt.'' 

Moasre. Uraudon's book U parlioulnilr important, for there lit 
now a ifjtaX d*:niaud for open tiniber luofis and an acqiinintHnco 
«ith the beat wurtructivc vxumplcF is m"st desirable. They huvc 
Cv-)dontIy given to their suhje«t grtui laifoiir and reMearrh, uiid 
they bat-e prcdueed a work wLivh will be useful to the nrcbitcvt, 
Mhether pMictituiic church building or any other branch. Th« 
number of ^xftm^>leH given in detail is thtrty-live, mostly from 
Norfolk and the eaat«nt eountlc*, but with aome Others. They are 
all from clmnihei. 

MeuTa. Tirnndan h&re given ft ver}- useful and intereetinf pre- 
liminary dig^ertAtion, founded on. their own eitperienoe, and we 
wlith much our space allowed ua to trantfer it to our paf^B, for it 
is of a character eniintintly ptnetieal. They c-Iass the roo)fs in lour 
main divJKions — Ist, KooIk u-ith tic-bcnnw; 2rd. Trn*»od rafter or 
aingte-fruDit'd roofa; Jrd. Koofi with haninier-beainii and brace:*; 
4th. Hoofs conttrui-t<id with collars and bncoi, or with the latter 
only. As an example of the first division, we ncleet the eiiirmving 
of tbe Roof over the Nave of Outwell Church, Norfolk, (see 
woodtnit, fig. 1.) 

"la Iha churthu of the midille sgM, * perfectly tnriiontal tl4-li«ain it ftf 
•xtramilf rare oecurrcoee. TChtr* a ila-beam it utrii, w* aloiott Invariiblj 
And It eanbeted, Bi ars ili« the eollar-hHrn* t tiea ih* hammer-btsma will 
he geaeraltjr fannd. on rtoie latpceUun. lo inclioe upnar^i ftom lli< walli. 
Tbe dttagiRTililr cifcct of a ttraigbt lit'tieaiu «ai oflcu ruriticr eoant«raclcd 
hj having curved hiacct fratucd from iu undcnide, connecting ii with the 
wnll-ri«ce> j tliui (otiuiDs an arched (uppori toi it, m at Uufotll ChstcU, 
NorfoU. 
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Bool onr Keitb CLapcl, n"«illnit«r(«Kti Cliurcb, W*.tliM»p(ao>U.-». 

■■ In roofi of higher pilrb, tbe huilden (till endeaioar«d. wjih taricd i 
tat at to effect, to icltia the uLlivd ibBp* ia con;<ini-tion *iili IholH-t 
K curietit iiMciiaan tiiti* al ii>e fhutcb of St. Mary Iha Vtr|ia, P 
NorfolL, whfra tht beim lilt-talljr dittdtt th« arch in l>a. 

■■At the ferpcDiikuInr pcriotl drcn toward* adoie, lie-bMia nnlt ornry 
low pitch were of geneial occurrcmre; in (act, ihcr were 6c«inenl>T iIikm 
flxt. with no more rita to tlirow oIT ibc wcl thin could be obtained bf the 
camtirr nf tlie bcanis. Thne raafi ncrc ortcnlitDca ptoftNcIf oraaAMled, 
M Ifi tb*t oTcr the Nurth Chaitl u( \Vcllitij(boroush Cburch. Nottbutpto*- 
■bire (ice woodcut, dg. J). In thit iniiinc*, the eattcin ba^i ** *•■ **'7 
(rcqacsUy tbe cttc, U paaelbd, while tbe etherB are left open to Lb« rat- 
ter*. 

"0/ raf/or.Araefttjro^<.^TIiNe include alto roofi brae«d logitber with, 
out coHar-hcunii. tlie liiacti limply coiinrning the «ill-pi<ce» and priadpalt 
logritiet. Ihii alyk of (ouf ia a natural limpbllcallon of the biiBiMit.bMa 
rnKfi, among vVu-h me hare alrmdy dmcflbcd tome larlctic* wltbOBt GoUw- 
bcanii, other* nithoul ilruii, miil onn wilboul either^ ha«ing found tbulbtie 
luciiitcti cu-uld be dittxiutcl "iih itfclT, the next tciatilton, tkat of oioitling 
the btininer.lirsfti it»^lf, folloncd rtij looi) ; Indeed, in e-.lher of the ttcforr- 
mentiuned raici, ii play* a very tuburdinite pait^lake, for intlaoee, Iha roof 
orer the na«e of Capel Si. Mary'i Cburrh. Suffolk : the banuDcr-beam, wiM 
ill lirjce tnil wall-i>iccc, rorio liulo more than acoDtloaatloo of the eotlar- 
hr-am brace : nor it it of niui'li luorc laiporiaace la the roof over Pilgrtie 
Church ; at Biintoa it ia bulJly omitted : the wait-piece It tf noned " 
ODdcnlde of the principal laflcr.llie fuotot whicti it lihroiM coonccl 
it l>v nican> of the uiutl HoriEonlal [>i«C4 of limber, wMcti miglit tdil 
giili'h tl h« etllril t will-beam: the aiciicd tiracM, which in thiifoof I 
nils tomewhat tlinipily. cifcctutUy bind and hold the main tituben ta|t 
It It woitliy ot lemeik. ibti tidi mof in tppcatancc and Kcntral coBUroctlofl 
bcanailiikiiigiMcinlilaiice lo a foiiu of roar thai bad been exrciMdaikaal 
a crniiiry rai licr — «rc inran tlio luof over TuuKcad Church, iba most fanpar- 
imii liiiTnciice lining, tljal ia Itio loiter llie curved tiiacM art of iba aaaM 
tliiiLncM at, tnd ap^icir to iuria ptit of, the priooipal laftarii wliecai^ in 
the former they are not more iLan fonr in^^hei thick, while the frincipal rtr- 
tert themtrUca are about ten. Of cuurte, tliit obaeitaiion appUea oaly w 
llie general apprtrancr of the two roof*, that at Brtoton bong cDora anur 
lueuLol. eiiiecinll; in Ita cornice ind cornice-bncnt, ai well ai being OMfe 
elaborately firiitlicJ. 

"The noL runf illuglrated, tbal over the na^ of St. Mary Magdeles'a 
Cburcb, I'uIhaTi), Norfolk, i« one of the moil beauliful o( lli« kiod thai •« 
baic met with ; the ihape of the arch, and the lenertl dctip ol thu iO«( 
ate far moie pleuiog Ihait in the preceding cximpl^i til the timben are wall 
tnooMcd, and the cnrnico and piirlini fiiiigcd utili a creating of ttrawbertr- 
leavet, the formcT hriiig further tnricbrd with a double range of •gurca of 
■ngeli and lliivicr) aturntiitig, asd tliclr poaitinn* in tlie Mcooil range earn* 
lerchangcd. Tbe eiiiciii bay of tliii roof ii niucb more bighlj oiaataeaMd 
I baa I ho other pirli. the niHiiUingi a( the variuui limbc ri eta IMMt datw 
rale, nnd I be ipacei bctticco the jirindpal rtfter* are hoarded andertbeoooi- 
tnon rafleis, and aubdiiidcd iitlo panel* oilh the cnihlemi of Ibc Bvaogeliiis 
painted thereon: the whole of (be roof aliLI rrUini trace* of the ooloiin nt 
gilding with Bhtch it va* once retptentteni, the diitioctioa between thaMBl- 
em liay and the rtmaindcr of ibe roof being iiiil kept op in the ircatmeBt ol 
the colouring j the former wu coloured all oTcr, whcrus the oolour waa onlf 
apijlied to the omasiculal partt of llio lallcr, tncb ai th« carrlaga uid tfca 
(iii,M- irii|>oiitnt moutdiiign, leaving the general groiind-iinrk the natural CO* 
lonr of the nuodj tad tin* »«> (he tooil uiual mtj ol inttodaciag oolonrj 
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nuh, (t b^inf t,t rare OMorrcnM M flnd Ibe ir»o4 «ntir»lj Nnc«ttod, u a 



Ji|. a.—JUot am ChiBMl of St. Uary** Cbunk, LalCMUr. 

"The Rnoronr IhcCtiinccI of St. Miry'i Cliurcli.il Lclcwer (onoiicnl, 
tf. 3), U tiinilu in Ktiienl ilciign tu ihe rulbani nsuf, but of a mucb luder 
— WltMClhwi ibi* tool, tban|h a doubteftkniej one, liu no niiga-)iiece, >be 
nfllfl bciag itlBpt<r Cio«Kd and halvcJ, and piiioeii lojctbor, w in so ordi- 
I Iniiaed-nflcf nof." 

m candudins ffwcimm of the irark, vre nclcct a Plate which 
ibea Ihe K'toT vver tbc Nare uf Frealinr&eld Church, &%>(• 
folk, (PUto XVI.) 



MILITARY AND CIVIL KNGINEERING. 

I. Aa EftBf on a fropw^il -Vnr SjMlm iff ForiiSeation, vith Hiiil» 
/br it* iit-yJiration In »i>r XatiimU He/imtet. Bj Jahek KKiuii»- 
■UN, M.K.I.B.A. London: WeaK 1819. 
a. Aids Mmoin. Wtst\«. 

FoTlilieaUnn U ikiw nymmnnl}' lookail upon lu > upcGial mibjnnti, 
«x«la«iv«ly Iwlonirin^ to th« niilit&ry »nfri<if'^; >nd it will tirikc 
•MB« with erjunl Riirprifre to sae R work un fnrtifi.c)ili(.iii bv n civiliiin, 
■ad to fltiil it ri'i*ii-m-<l in our mluinnn. If, hiiwpi'or, fiirtilii'«tii)n 
liM eume La be rCftarded n* a Bpecbal nrt and myMerjr, it is onJy t>f 
ktc : It was not uw&jn) k>, neither cloeu then aeem t« b« any goud 
m for it. In moat envM, it ic triu!, the Mibdirixion of •m^iloy- 
: ImiIi to the Improvement nf a f^vta art; but la furtlficatton, 
kf be qneitioned whether «uch haJt been the Toault. and for thiti 
ywrf good rau»n« mav be muiifned. Whenever tlie anlMliriNinn of 
•aptayment i< earrlett to the extent that bitt fevr [jentonii are en- 
gitgtA in a particul^ branch, thvri e>il mtixt he pnidiicvd. berause 
there U a v.<nt nf t-mtiblLon iiiiioiitf the |in>iV>ui>ri, a ir;Ltit i>f [ihy- 
tical and mora] force for the <levek>pmeQL of the Mibjccl, nnct, 
abore all, the vant of a auJiii'ient public In critiriiie. lit Hipervise. 
ji[tlaud, and tu irjeut. Siidi in tki- !>tiit« into u liich fortilu^tiuu 
|came in tliia cuuolry and In eonie others, aince It has erased tn 
sand the nympBthiea aiid cu-upumtion of the jieiicral world of 
•cience'. 

Neither in claMic llniGs nor on the revival of lenrning was there 
nefa mtrictii>D, and «e therefore fintl Mnitiii.^ thi> iirufrssurs of 
factiAntian many miwl eminent men uf science. Tu uny iiolhiiiii 
of Afchimwiaa and hJa ancient prutotype«, Albert Uurer, Michael 
Angda, and Ban Micheii are cxamptra of military rneinrurin^ 
pnictiaM by men whoM ordinary purauit.-! were of a fax mihin' 
cbaiBcter. Kurtilicatian ia at prcMot so ILttlo of an art, and atiU 
rof ■ mystery, to far u any praL-tiuol and useful nppltcatiun ia 
pad, that it* technical itciiuirenient duet mrt reiiulro any 
rdiitary study ur labour, 'f here is thirreforc, no rral incun- 
)[Ttiity io a wvrk on fttrtlfication bv »u architect; it ia wUin let 
rfglUt And vill remind Prvfeetor UovKinK of military architectures 
— ^uul wa welcoave Mr, Perfiuaaon'a Ciway becanaa it ia lik«|y to do 
Bucfa BBod, directly and indirMtly. 

It ia a alrange befliniuqe fur an et*ay on any nrt, to a«Mrt that 
it ia is ft moot unttatisfaclory and intpcrfcet M^te; and yet the 
ivriUar lua very good authority in hi* behalf, and it bespeaks aome 
holdiMM that he should apply himeelf under vueh circiimttaiiHEui. 
Militiuy erities bav«, orer and ovi>r a^n, pointed out the dcfeeu 



of the baation syatem, and book a^er book has been written with a 
vi«v ta ita ameadment, without corrtcting the practical vice, be- 
caaa« all exertion haa bri-n in a irrong diroctioa. So far from any 
j[Ood b«ii>K dune, the effortv of reforment hare mostly tended to 
unpmvo thr finiiktn^ dtfeoM, thereby introducing greater real 
isvakne**. 7'hc mprctt tyro i» ao itniirviH^ by the stale of Hflair^ 
that he is naturally tempted to dvM^n aorna oetr outwork, or to 
improve tbo»c of the pr«eent syitam. 

'I'linse who liave slmlied fortification for naval parpiteea mnM be 
forcibly Btruck nith the antitbeala and opposition of pHncipIrH 
disjilayed in military and naval foUifi ration. The militar)- man 
does his bent tu jcet n pn-fed flniikiiii,' defenne — the naval man ^os 
stroightfurnard to itorb, and throws his whole vtrrngth into a 
direct fire. It will be found, too, that where a ship conive, under 
fair circuniauinMii, in cuntaot with a land battery, aa our naval 
annol* fully abow, — the tbip, br brininng in^atcr weight of metal, 
cornea olT the conqueror. The beat cxanipk-a of fbrtihmtiun, 
moreover, are thoae roort ia accordance with nauticiU principles. 

Thna tlie graat amount of ability poiieuMd by the military en* 
gineers of Korope ia neulraliaed, becauae it ia exerdscd in a wnioK 
ilirrctiun, and l>ecauw there are wanting the aympathJea of the allied 
pmfessiuna. So little- ia known nhuut fortiAcjitinn, that it ia looked 
on as a myalery, and there are perhaiis few civil ennineers in this 
Gountr}' who know anything of It, or hare any dearo to know. It 
la, nerertheleaa, vpry much to be wished that it formed part nf 
profcaalonal aludiea, becsuae an acquaintance with it would he 
calcuhited to jtroduco verr gratlfyinir rcKulto. in the coloaio, the 
civil eufrineer in often tnc ouiv pnu^titioncr; and it in uf K^eat 
importaacohflahould havcsufficuint knowledfce, in case of a sudden 
emergency, to provide the requisite military wnrka of dcfcuav. 
In thia oountrr, too, the arrangement* of our haihuur wtirka are 
on«n, in a military iKiijit of view, prejudicial, becsuae the engioMf 
haa no regard to military purpuscs; whereas liomc attention in thia 
raapeet might mitigate tlie defoncelew state of our cvaattf and 
provide for their defense. 

So far a« military engineer* are conccnwd, they would in every 
way gain hv fortificntiou being taught in the enpneeriiig coll&[;ee. 
There would be a great«r bo«5 of prairtition«r«, and therefor* bet- 
ter and cheaper book* and period i col* ; there would be a great«r 
aasoeiation of intellect, and tlterefore an enhanced reputation Ui 
theprnfoMora nf the art. Against thiis good thtire i* no counter- 
vailing disadv milage to be «et, beeauiw although civil cngineen 
would vimetimes be employed on military works, yet more military 
workti would be execiiti-d, anil there would he a neater raliiuice un 
the Bpeeinl practitioner One advantage, ^tli£ cannot be over- 
rated, is tliat liwre would ho a greats application in military art 
of the baiundlent minircva of mvcJianinal science, for uhich this 
country is an diiitingui>lied. 

A% there is no need fur mystery in fortiGcalion. and aa the art 
can be readily coraprcfieiiiloil, none of our readen nenl feel any 
dilhilence in taking up Mr. FergUMon'a book; and tla>y will be Die 
mure uratilSed. aa it is a c»nlinuoua appeni to their common -i>ense. 
and the e«erci« of their judgmenl, Tliey have not to take any- 
thing for granted,— nothing i« luiil dciwn ftreo/hafra.' and they 
pnieeed to a iierfectly independent and impartial investigation, 
carried on hy tttein*«Ive« ns much an by the itullior. 

Mr. Fergueaoa'a great CJimin we tnKe to be the ueiKhinii each 
scheme by tha mojier- w on li. uhich conatitute^a piactical ti>fl. ad- 
miaaihle anywhere; but peculiarly iircf|itable in thia i-onimercial 
OOiuitrr, lie thusgeiaa atandardon a »iibjei^t uhich hitherto hus 
been witlioul one of n SBtldfactoTy chnnictcr. and he aecurea the 
Hj-mpalhy and uttciitinn of nil those win.) arc interested In the ua- 
tiiinn) expenditure and defemte. 

Our writer inke« the opportunity of ndvcTiing to tlio anomaly, 
which la received iiulinpiitcdly by «o many, that since the invention 
of gunpowder the nrt of attach (h aujierior to the art of dtiTenae, 
tliough, aa he arterniirds fJiows, tlicrc i» no rvason eitbor in theory 
or pritctice for any such notion. The heaietcei-a auil the be^fi|te<l 
have the command of the like reeources; and it is the quantity of 
thene at the dinpuaal "f cacli, which must (wlrrit pnrihim govern the 
result. lu aimiilti ternia, it la a fi|ihl of artillery, and, a^ in line 
bnttles, the relative proportion cf this arm must cxcrviae the 
groftte«t influence on the e^xnl. 

XVhy, under such clrcumataucea, foriiBcaliun Iioa become eo in- 
effective that ita wurks were virtually set aside by Nniiolron in his 
campaigns, it doM not aeem very caay to explain, — and ycl in ntal- 
ity it haa nriMn from increasing the Hanking defenaea, whidi are 
only wanted na a reserve; exliauiting the reaources ou theee work*; 
neglecting the superiority of direct (ire. and makiitg no adequate 
jtrovliilun aifniust vertical fire. U'hlle the uae of shells has oeeti 
luereasing, the conctruction of casematee and protected works has 
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not kept pncc with it; and now all tttst hsa to be donebv an enar- 
ffttio ooniniiinilrr h Ui bum thv Uura with »hcll«, And itic aujtitUe 
ralla Into Ui§ hsn<K iiiibreached and iiiihurl, iritliin eiicht-and-forty 
hour*. TIjc cilitdcl of Antwrrp hdd <mt. It it true, but tlic town 
wVH in other hands; «»d in tlie rcvotutiuiuiry witr* now- gvitig oa, a 
bombardnieut r«|ilaoe« n eieg;^ aa the meutm of uettin^ liold of a 
fvrtilicd town. It is rvr^ quoctkmabJr, thtrcturr, whether, in n 
niiiittiry point of view, it i* worth ivhilo furtiiyint; towns i^nd ih'e 
ui of fortification must limit iti«lf U> iiilrenvlied cnnijie, fi«M 
imrki, battcri«f, and hnrbour dafen»««. AnytlilnK which can be 
thelled will b« burnt, nnd nu civil populiition will bear ]i>tieiitl}' 
tbi* proctM. When, however, the ho<i«e« hnve b<>«n burnt out, a 
town miik«*, &■ oiir wntortayii, a bi!tti>r dufcnitc fur the invader 
than the home gnTtiton. 

We think it tlierefor* perfectly ueelcM to foniririw how an tn- 
eeinte can be put rfxiiid n town, and ahall limit ourxelvea to «an- 
aider the conBtruction of a citnde], «U«li will ^ve the faireat ex- 
ample of the application of tha wrmJ acheniM of fortifi cation. 

The dcfectH of the boatiun natem, as eatabliaJied by variinia au- 
thorities in the last and present century, and summed up by our 
iiutbor, witli ivrac nddiliou* of vur vwu, arc, thut its worKS are 

l«t. Liiible to be eiiilbidcd. 

end. They want direct Hit to their ntosl exposed parte, the »- 
lierits. 

Srd- Their fltiukintr defenses are insecure. 

4tli. 'Wiuit of comb innt ill n httil oo-op«rnlion hctir««n tb« facea 
after the beiic^er bai reached the o«uateKcarp of one, which 
therefore becomes isolated. 

5th. Thnir «ntiro exposure to vertical and plunging fire from 
rlcoclipt And idiellt. 

tfth. Want of security in eoonmunicating with the outvrorki. 

7tb. The ftdvuntnge ut po«ition «nch outwork taken gives tw the 
beaieji;er. 

Hill. The iriaerurity ond iiiconx-enience uf tlip covered way, 

9th. Thu fxponure' of the rewerve pieee* to the Urailltfuni in the 
lu»t Et^e of a Hle^e. 

lOtK. The eUect uf the earthwork)! in dampinfi:, rutting, sud 
forcing out the brick and atone ri>vi-ienient!i. 
1 lib. The ne<;e«iiLty for a disciplined and uell. trained gnrrison. 
leth. 'fhe «mnll real servico rendcrt^d in holding out againat an 
enemy. 
13th. The moral diicourairement of the foldJery. 
I*th. Thecnonnuuij fxperi»i-. 

Fortilic«liona of the flrst <-la*a are indeed of very little good, 
and entt ua enonruiua sum, nnd Ktrategixt* mnke verv tittlc' account 
of them. Thev tiever miiterially deliiyed Nap^Ieiin'* advance, and 
did not lU'lny hia fhll, attbuugh all thot he cnnld himself sugffegt, 
and all thut (.*Hriiiit cmiUI do, wn4 excrttul fur Ihtt inipnjvement of 
the Internal fortresi^ii of Franco. The rtudeiit cannot fail to be 
gratifieil by the sight of the cordon of Hr^t nnd aeeond claaa fort- 
reaaes on tie French anil Belgian froiitivn; hiil if hn setii tii work 
to calculate how an army would be moved .imung them, he receiver 
hut a very miiilernte impre^aimi of their value, for they would only 
boaltui^ked when theli ilefeme, politically Hpeiiking, wmno longer 
pouiMe. In fact, so ttroiiuly impreueid dueti the ttralefrict become 
with thexe idvii*. Hint he in nyt tw conreive but a rontemptnous 
opinion of the resource* of /iirlifiration,— and none the lew for 
kjiuuing its little merit as a brniich of instrucltun. 

Mr. Frrgiinmin ha« wt himself to remcHy the dcfi-ct" pointed 
out, to ^et a clienper iiyiitcrii, work^ that Jiiitl hold out longer if 
not entirely, and a sujiciiorit}' of material rcaourccs for the de- 
fenders. 

He nilopta a circular HyHtem, without outworks, with a wide wet 
ditch, ana an eiicrinlc of several mnipartfi, ritini; within and nbove 
each other. Great part of the works i* cn-temnicd, anil the moga- 
niiie^ arc put in greater Mifely. On the workt i& mounted a heavy 
armiimont of guns niid mort.nr», siipcrior on each face (of construt- 
tion) to any fieM-lmin ivhieh him yet beun brini^ht out. His 
flanktug works are kept Inn down, and In-youd the reach of direct 
Are. These works be propotes to construct on a chcuji und sliiiplo 
plan. Allugetlier, w« think lie haa niade out u guud caee, anil one 
whiidt cjinniit well be upset. 

This ifchcmc whs laid by him before the editora of tlie ''Profet- 
f ioBinl I'apvm of the Itoyal Biiijjincera,' but, for tome reaaon we 
kuow not, they were refused, Thi* ia rather singular, for the 
molt valuable cvntributivn* in thtno rolumrs arc on civil engineer- 
ing work*, and by civil engineer*, and Mr. Ferguiiaoo's contribn-' 
tion WBH on military eiigioeering. It i« Lu never etatei], there waa 
an examination by an officer of the Royul KngiticerA, of high at- 
tainment*, who roited many objecliona to Mr. Fergusaon's plans, 
'lliie coiild be no suffictenl bar to the publieation of Ibo paper, 



which, if crroncooa in wme dutailo, waa of profeadoiml tntc 
Now it hav nime befurc nnolher tribunal, it can be a»c«rt«in«l 
it ia a woik uf particular merit. If the ptcccniral objrdiumt oft 
officer of cngincen are to be thus autborltatii e, ne may at oooe 
diwniao from our rtudies Montalembcrt, Ciimot, (ihoiimarii, Merfcee, 
Bordwine, Ferguseon, iwd every innovator. Jo other words, we 
close tbe way to diccuiwioD and improvement. The reJMtion waa 
the more ungracious, as there it no other profesaioaal cerial in 
which *uch a pHpcr could be convrnicntly publiiJiMl. ft ia for- 
tunate ,Mr. Ferguwon'si seal and nteani overcame this impediment, 
and led him to the ]>ubli cation of a «epnmle )>oaIi, ahich, n* mat- 
ters turn out, i( likely tn prove ninch more influeetial. 

ilr. Ferguaaon aaaumea that the effect of constnietliOD mast, 
under anv proper armament, give an advantage to the fortrvM H 
against tfic beMCffer. Thin h« ouicrtit an lererfil grounds, aa tbtas 
—the former worka are belter coimtructeil; they have heavier gtiiw, 
more mortars, and are better covered in; they c*nnot be snalad. 
Therefore a defending force mu<t Ix! able to contend with a greater 
number of aatailantit. It ia this condition which must be n>aio- 
tained jiermanenttv. 

Our writer prvWii »Idi» and deep wet ditclieit, becsuse thoT 
defend t hemseh'oit, and hecstiae he wants no outuorks. Thongii 
he provides the means of sortie for the ^lurpoae of keeping tM 
enemy convtnntly on the aliTt, nnd thereby diminlaUng tbeir 
workinir force, be Ju«ly deprecates lortte*, as leading irreparably 
to the diminution of the pertojinel of the garrison. He i* sfienking 
of a normal lyiteim : «f cnume he nimld want ouluorkH to lake in 
positions iie^eMary for defeirw, and would Ukewiw want the nwan« 
of sortie in such cases, to delay their fall or to recapture them. 

It ia in getting rid of the outworks that he doeti the most good, 
for thereby he geta Hd of n greiit »>urce of hnraci and weakoeai. 
The oiitworka munt be defended from tbo place, and the ftkce il 
thereby made iubitervient to the outworks, instead of looking oBlf 
to its own defense. More awn, too, are lost in outworka than tbey 
could bi^ in the body of the place, and thereby the strengtli of tha 
garrison is impatred. Outworks enn never ailei|unlrly defend 
themselves, for ko few gunn can bo mrfnnte<l on theni; neither can 
ihu filace aileijuaiely protect them. Every face of tbe outwork 
become* a prolongatiun of an eriL'iny's batter^-, and thi> wltule work 
ia therefore taken in detiiil, ami beconica a harboLr for tlie enemy. 
When tbe French did «o at Antuerp, tliey had achieved a success,, 
for they pot undercover. It i» like unravelling a bit of " 
— Hme mesh ioinw will undo the whole. An outwork i» 
the enemy geta up to one face, reduces that, and the whol 
falls, with the •mialleot exiwnditure of means. To umke an i 
on two or three faccit hHrn»>cit the ir«rrii>on, and giiex other cbaius'' 
uf huccck*: Init in truth it is liurdiy unsential. 

The author hns provided for dry ditches because there arc attu^ 
t ions where water cannot be gut, and be ia thiireby driven IdIo 
Krenter expense; but be still resists the oddttiun of outworks. 

On a fnce v( U)Q yardts Mr. Frrgiisaon gets so much roam that 
kc can mount 1,000 giins and mortars. This will appear mctastmu 
to the common school, but it is the right way and the only ^ 
What iu to be ilonu everywhere ii> to gel the greater nunbec 
piece* and weight of metal. The system Is particularly applic ' 
in England, as we have such vilkI eKtubli>!imentM: we coulil, in i 
I'f nerd, c;iiit l.lHin gum daily, biviiles Iron sliut. Tbe mit 
allows fur a field-lrHiii uf 'ivo pieces heiug brought up. and . 
one face; though the lurgeat tiHin yet brought up agaiitvt a plat 
and that ihrough a peaceful country, was the French train ot U 
pieces, for the siege of Antwerp in 1^31. From what we saw i 
this we arc fure it <■ n feat which could not he eiuiily managed i 
boatile countrr, and it in not likely to be patoltcled for aunw 
in tbe state oi wnrfarc now going on. 

Assuming that Vim guns are brnuglit np.it dees not seem ravjr, i 
nur author Maya, to bnnic tliem all, or any considerable number, ' 
bear from Ihc Hrst parallel on nny one face. I'heir eircct. t«i 
would be limited to thai of direct lire; and it is difficult to cok 
IcmplntH what gixid they rould do in a flat, open counlry. tow 
the reduction of the place. It muHt be rrmembernl hcrv U 
e n ill. id e work and very little chance of diMuoiintiiig giiiu, wbi 
the beaiegerH' guns are exposed, even under blindage*. 'J'be fire i 
tho place cannot be reduced and silenced, and tbe ^Ac« cannot ' 
reduced de vlve /om. The nssuiniitiou that the beMCtter roold a 
uu to the edge of the ditcb, aud inen enlabli-^h hi>r bjitli-ric« ai 
silence tho fort over a sufficient breadth of r.-in<iHirt to canble I ' 
to eAeot a potwage acrww the ditch, Meeni« (juile untenable. In- 
deed, by nil the ordinary modci' of f>nperficial otfenHive worka, it 
appcam impuMtUe to get near the place, uiileM by a Oaaualty ; n«i- 
loer does mining offn* greater promise. 

The author hae devoted ceuudemble t|iac« to roirole&i«oti and 



le eocmj. 
a success.. 

unaUM^H 
ircbaueB^^ 



UUL] 




THE CIVIL ENGINBER AND AIlCHITRCrS JOURNAL. 



220 



lh» drtalls or eoiiftnicttoB, nnd whirh will hv rrad with int«rMt. 
fit nlie* mtfnrMm pandbk on farthworka, and tlio Rimnnry n\i^ir- 
v]«nl ho «iM)Bmnm to k»pp dtiwn betow tlie dirM-t line of drv. 
Hui«rctMMBt,tc>0,»)u)t ampre retninin^-wAlI, but m detached to 
a gmt extent from us nrtli body. 1 1 ibu ■ biwnniM a kind of fender 
to keep att eec»lftd«. Hn reuDns for this rouse ar» rery aatisfiao- 
tory. In tliia. an iii utli«r drtnili, ho bu foUownl Cliaiiaeluiip, 
CkrnDt, sod other authuritiea, but <rit]t many modifieatlons. 

Ha«'ing provided fnr the derence againat dlr«ct fire, tht> next 
poiDt is agaiiuit rertii^ fire; ami lui uur author kt)r|><i a fireater 
■■iHlit of mortam, and a lufEdeut cover by caaematea, he mnj be 
M^uded SM baring done hia duty in thin re^»ect. He adopt* cai«- 
■utea Ml the ayatem of C>eii«rH[ Ilnxii, whirli *Tr ojicn in tho rear 
(mmI therefore, free from nmolte), drier, and belter ventilated. The 
nodificatians heru mi gg voted aa to thew caMeniAleD are. ao far an 
uvr kDOwledge ezteoda, iiractical and valuable, HelikewUetntnK 
(lure* mortar and atcan-KUncaaeiiiBtea. 

The [iLuu for powder- imiwazincii are in^'iiimiK, i)Ht wv nre fnr 
from heinx aatiafied a* to the rvnult uf the wilful vi iwddeiitiil 
MfilniiOD af one of these. 



CANDIDOS'S NOTE-BOOK, 
FASCICLLUS XCVI. 

"I nuMbMviibettr 
W1ltuil,ialMBr •cbaiwrMttt*aitii>1% 
Ta U» ss whoa I rt-m." 

t, Whether Mr. Rimktn'e "^Lnrnpa" will nrach enlifrbten aor ar- 

riiiterta. remaina to he aeeii. AVliHt their ojiiBion generally miiy 

be (if hlM ImwJc [ know not; but 1 do know—at least, have heorJ, 

that emu* of thrm acmjile mit to adl it "very (jueer ntulT:'' and 

Dvrhapa the m^nrily ot them fnney ihiit their oun little Lam{> of 

Cmtylani is better worth than all hia aeven. He that aa It may, 

qaite certain it ix that bi* Lani{M have enlightened the gentlemen 

oTlb* public preaa. many of whom have novt fur the verj- frrvt 

time touched niHin thciuhjcct of Architecture, and have become 

ail at nnre exceedin|[)v rriticnl ti[win it; niiwikin^, if nut with doy- 

matitin, most aaaureajv' Mith hbiindanre of mtppy-ium, puff in- 

diided, Thti tudden light, it inav retiwiniihiy be suijiected, in 

derived not to much fmm the biHik ilielf nn from the rirrumntance 

of ita authorship, and from the ninibus thiit pluya around the trin- 

pLn of the ^'Oxfitrd (irniluate;" the pmhobility bring thnt had it 

appeared with the name uf pluin •loliii Kntikin, and under a less 

■yaticfti title, the daily papers and the reviews wvuld never 

have innrhrd it at all, or been nbic tii mnke iinything of it; 

fdrrrajs no", having got their cue, llit-y k" into riijitiitw accord- 

■■'.■iv, and liottow if not very "sincere admirntiun' — aa Mr. Kiirb 

Uii himaclf doe» on tia' British Museum — nt Irnrt, Fuflicicniiy 

■cU counterfeited admiration, chuukliii);, perhapis all the vhilt- *\ 

\km idea of hnving impored brummngem upon John Kutikiii, irbich 

b» will clutch »t, aitd (KM-kel «■ fine K^'Id. Speaking of his book, 

the Mvnnuy Po*l at*uree ue that "'liidie* nisr read it;" which 

•oold *eem to imply that there i* ko much indelir«te iind pmt-pme 

itulT in architectural h»ok( in geiieml u* to rendvr them very eh- 

jMiontble and unfit rending for ladien. No doubt lni1ic« may 

read it rerv aofely; the only doulit i*, whether thevrnn understand 

■ writer WB« appears very frequentlv not to undentand him>-e!f, 

It least show* himaelf unable t^i explHtn hiH meaning intetlij;ih)y, 

S'(t donndem about in mere high-Konnding verbiage; vhieh, beiiig 

'.'h-«ituuding, ha« been taken bytome for eloquence fraught with 
!'',ing, and— "feclooiiihy." As'n Kpecimen of mich, the D%il/li» 
UHtrtrtitv Mofftxint ^note* the following uu pcr-iiublimt; poxuage: 
''t'ur, iuaeed, the greatest glory of a huudlng ia not in ita alunea, 
aor in it» gold. lt« glory it, in it« ajie" — Tmew, its per cent-«pe — 
"and in thai deep sense ot voicefiilnesi^ of aiern wntdiing, of myate- 
rious Eymiiathv, nar, even of approval or condemnniiun. wbieli we 
leel in walU tltni nave long been waahod by the pnining wave* of 
hunaniiy,** Arc, fi:c.! Of euurse this ia, or ought tu be, exceed- 
ingly fine, it beinic evidently intended to beao; bat tome, who am 
not Oitr of the eulitchtened, it u|);ii-iini to he tJie niereat liHbbting 
■nd gnhbtin^, — certainly what uuy lady may rend, but nlto what 
any *'old huly" might write. 1 tboiibl like to have thnt "deep 
irnae I'f ruicefulDeaa" interpreted iutuhuneit plniti Enflith; hImi 
'"waahed by the posaing waves of hiinMuity.' By "nathed," does 
Itafkin hmsui ''white-wunhcd?" Atid what, agiiin, due* he moan 
by "the wBvee of humaniir?" Poiwihly it i* merely owltiir to the 
tuickoeM of my own skull; but I muHt confess that mnny of hia 



■entences and exproMlons appear to me nn belter than thr Terie*l 
jnreitn of tandry Rentimentajisra and cant, and of the ciuat dis- 
guiitiiig affectation. 

II. t'utioua, at all erenta, It ia, that tho«e who prttend to ap- 
plaud him tothe (kief, gi" him n^ credit for, nor Uke any notice 
of aome of hia moal alriking «nd original opinions — mirh, for in- 
stance, as hi* nnqualified condeninatixn of our KngliEh "Perpen- 
dicular" <tyle, and "*.ur own Tudor," which he *ffiim» to be "an 
ngly and Impotent degradation!" notwilhitanding that it hav been 
adopted for the new "Palace uf Westminster," — which cosily 
cdi^ee, by-the-bv, la treated very civiilii>rly by Mr. Kerpuwon. 
who more' than liints that we are" aln-itdy tired of it I^efore it i* 
finiKlied.— Just now, the oi>ithet " Del eatable," which Kiila-Phu*in 
Ruskin ao cavalierly apphes to that style, i» partirolarly unpaci- 
ooi and uneavoory. "It adopts," he wya, "for lie leading feature, 
nn entanglement of erwa bam and verticals, shnwing alfOiit as 
much Invention or shtll of declgn as the rvtirnlatiin of a brick- 
layer's sieve!" What an awfnl thuiidertKdt ia burled there! For- 
tunate then is it, that wkonwoever else it may rtrike, it has not 
wtrwk any of Mr. Buskin's own reviewem; nor h»»e llicy been iit 
all shocked by it. It is tnie what Mr. Ru»kin nays omcinmm 
that Btyli! due* not amount to much in mere word*, but the ojilnii^n 
itself amounts tu nothing te«s than the moft violent and un<|>iitli- 
fied condemnation of the Myle which in followed for the grciile*t 
architect II ral undertakiiiiruf the |'re»eiit ajje — a itnicture in which 
what he thinks cnnttitiiles the viciuuinesa of the tityle ha*, iu- 
rtend of being at nil mmlcratrd. been carried to the utmort excetw. 
In one rcwpecl, jMrhap*. the comjiariaon he ha» made holds gwd, 
InMniuth aa ae detect tlie character of a siern in what has dnuneil 
■way so much money. Briefly a» Mr. IU»Lin's de^ireciiili-ry 
opinion ia expressed, we cannot |>o*iibIy ^uppote that it »n* ut- 
tered hurriedly and unguardedly, bccaiiM' he himself says: '■! hjm' 
always spoken with ronlempt of the Tudor style;*" and hia f'ffi- 
pariaon certainly dnen imliciite contempt in the must marked mnn- 
ner. Had it been uttered by almost any one el»e, such opiniou 
mijrht have been disregarded and left it»clf to conlcmpl; h'tt com- 
ing from the miarter itdom — from one for whomhi* reviewer* pr<>- 
phccy thnt lie will heneefurth he a standard »rid pftr»ni"»int autho- 
rity in mutters of tii»tc and art, »»ch emphatic deoui«ii>tit'M of I Il.U 

{•articular atyle iapactiuulnrly unfurl uii-ite. Sliall we say thnt Mr. 
tuakin 18 dei;iiledlv in error there? — thnt w«uld W awkward: te- 
caute, if ho has fuUm into an error of •uch mn(i:«iti;dc— so I'^le;;- 
■ivc for iiijuHticu of opinion and innenubilil y of taate as to condi-UjU 
one entite *lyle, one moreover that may be cstle<i peculiarly 
Kiiglibb,— what is to AMure us that many other of hia peciiliur 
opinioua are not eoualty erroneous; or bow i« he to be Inivird o» a 
safe CUtdo? Ucsiaes which, to admit him to he in error there, 
would be alH) aceiuing hia critiea either of singuUr *tiipidity in 
not detecting it, or of flagrant violation ofthrir dulj in not niirn- 
ing iin Rgninfit it; also of want of tact, becfiUM) a few remnrk* of 
A contrary tendency vould have served to give simie value to their 

Iiraiae, and wcititd have corrected its nauseating fulmmenew, which 
aet mtiht, I think, be far 1«m gratifying to Mr. Ruakin himxeif 
than to his pubiliBhern; since he himself muni bo well aware tluit 
the "Opinions of the I'rew," as they are called, enn do little ur 
nothing in aecuring pi^^iannnt reputation for a work like his, it 
being on a suljeel on which the ao-ealled "gentlemen of the ptet*" 
know no nitire than their own readem. 

III, U'bat with bin off-hand wWleaale condemn nti^n and eomo- 
what fli|>pnntly- littered abuse of the Pcrpemlicvlar anil Tudor 
•tyles, bin extravagant praise of the l>oge'* Palace at Venice, and 
his "sincere Bdmiration " of the Kritiwh Miiu'um,— >lr. Ui:>kin 
showc himwlf to he a decided iioncunformist in architectural taste, 
and, aa far aa the Rntt -mentioned styles are cuneorned, to |;o di- 
rectly againft the nopulnr current. Nevertheleaa, such noncuii- 
Aimity and utter dinrexiird of prevailing prejudicen, have Iteea 
•omebuw or other overlooked by hi« rcviewcr>s either owing to 
their obtiiwness ur tu their diKhoneoty — perhaps their cowardice. 
Now, I mywdf am — certainly ouftbt to be— the very hial to find 
fault with .Mr. Husktn for freely giving vent to hi» own o])lnit'n», 
— in some of whieJi he in likely to Etnrui ijuite alune; but it *iirely 
was the duly of bis crilii-a to prepare Ibfir readers for what niust 
hare caused some of them to make wry fnrea. Hi* lirnde against 
"that treacheroii* phantom which men rail Liberty," mu»l *hiick 
not n few; bin siieeriu); at the iiteu uf anything bcinji dune fur .\tt 
by "potter>' snd printed atuffs," will not iibtain him frieinln in the 
manufacturing iliitricti or schooU of dcniK": and his utter aver- 
ainn to Itailruads arid Railway travelling, cannot fail to scatMlallse 
a \ery numerous claM indeed, if we include the Itoldem uf »hnte«. 
Little would it have mattered what he himself says, did intt iia 
nviewera nsaent to and aencthiu iiuch exceedingly eu frowns i:g- 
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tlnns by their silencp. instead of refirohatinj^ ihcm, us ihoy ought 
U» hitvp dmii>.— if only to »liow. m thpf tiHil « f»ir up port unity of 
floinii* their uwn iiii]>Hr1inlity, and thut they were not ta be im- 
rinseili upon by the vrtttige of tlie reputation prcvioualy Acquired 
by the snroc writvrv 'Modern Pmntert.' Dy thnt rqiutiitioii tlir 
|:mtiy of the jvreiui had their me fciven them; the;- felt certain 
thnt utey niightprnisie safely — cai»cienliauHly ia quite o ill^ereiit 
matter. Enoux^h it wb» for them tlmt they miuht, very safely to 
tlieuiselvea, "lay it on thick;" and tlicv have dune an sccardinicly, 
ftuMcrbvUuilciii over wIUi their oily ufira^et) in Mich uinnncr that 
the butter nctaally drops off D$nin. Tliey miichl hnre ir|>anfd their 
butter and their pain*, fnr after all, mi Umn^ — what atu tiiudviiiK 
nuf do for n work nLlcb alma ni hccomin;; intiiientiitl? — a.iid <vhich 
if it crer •» bocvmc, must bo i>erunded l>y upltitud, tind vcr>' great 
dwuiltt of opEnioii, iit a difTereiit ti]>liere frum thai iif the public 
press, whicli, wbatcver it may be \a other m^ttere, show* itself to 
be in thme of Architecturv and Art equally empty -beaded and 
b«U«H" hearted. 

IV. "We ¥rant no rtfw rtylo of Arehitprtiire," wiyB RuidiiR. and 
very Ju^y too; nr did ue ho, we Klioitld never firct one, if by a 
''nev Btyle° wc are to understand a tudden transition to h *y4em 
of architectural dements, forms, and oombinntiiHiK defiilclty dif- 
fereul froin^ and in no re^pcet modelled upon, thnw wliieb either 
now we or formerly have been In use. Vet such impoKsilillily 
oSiurdK nn nr^iment At nil for resintin^, d* ni- nun streiiu<iiiily do, 
all fiirtlier esteiL'tion and mndifli-^lion of the trtyln we pntfens tn 
ndopt, H'e merely think of cnpytiig them «» closely na w« can; 
«nd irliere they Ktop short, wc stop luo, tbrongh our innbiltty t» 
<«rry them on ta the nnine spirit — or if nut predaely in the same, 
in w eongeninl one. As Mr, Riiakiti excellently well okscrvca— it 
win fact one of tlic most scimblc and valunblc remark* in Ms 
boolt — '^A man who hiLt thn ^ift, will t»ke tip any style that Is 
f[ning, the style ttf \\\a day, and nill work in tliat, and be great in 
tliat, iind iiiuke everything that he docs in it look as freah as if 
every thoiit;l>t of it had just come down from heaven. I do not 
say that he wilt not tske liberties with his msturiids or with bis 
rule'*; I do nut miy tliat strange changen will n'>t Ruinetiiiies be 
wrought hy hU elfurta, or his ranctas, in both, Bui tfioee chan^a 
will be )ii«tnictive, naturnl, fAciU, though immittimcs marvcllouit; 
and Xhate tittertiea will h& like the llberllea that n f^reut speaker 
takes nttli tho Innjpia^^ not a defianw of its rules for tlie uike of 
tin^uUrlty, — btit iiicvlt4ibl«, u^adeul&t4^d, and bnlliunt runiu>[)nen- 
Ms of fin effort to express what the lan^s^e, without such infrvic- 
tli>B, could not. There may Iw tiines when tho Mfo of an urt iu 
mamfest^d in Its ehan|fcii, and in it* refutuiJ of nnrient limita- 
tions." — Most ttu«: yet what with plodding servile copyinpr. snd 
slavi-di, superstittuus adli(>ren«« to prec^pdeiil, Arifhitectura bng 
n<)w, instead of an artialic, onlv a fturt iif urtilidal life. It iu nn 
loiigirr pertnitted to grou' wit^i the frrowth of Mclety, to keep 
pace with its advanre, and with gHni-rnI inippvvnnknt in other 
resueeta,— but is Bttinted, divsrfed, uud crippled like the feet, or 
ratlK'r oHtitom of a Chinese lady. If we need no new style, we 
certainly du neeil, anil thnt very grwitly, ntucli mora fnMdoni for 
thiMV which we have and make use of. 

V, Excellently well, nptin, doea RuKkin p->int out the proper 
UMt and sen-ice of Prtie«ient — namely, tc) guide and iorttuct, not 
tn fetter and endavet na it is allowed to do. "When we begin," be 
Bsys, *^tO teaehehlldien writing, we fAr<-eth«ni tonlxinhitncApyiKin, 
and rvquire nbecdute aocumey In the fitnn.-ition of the letlent; 
ai Uwy obtain eommftuil of the rcceivt'd modes of literal expression, 
ve cannot prerent tUtir fnUin^ into mu^h rurtalioiM ilh are eun- 
sixtent with their feelings, thetr eirciimiitaniw!'. ur their efaaraeters. 
Sl^ wlieu a Ixiy in firwl Iniight Latin, an mithoHty is required of 
him for erery expresnion be Hue*; ii* ho Iwwiinej; master of the 
language he mny tnkea license, and /eel hit riif/ii to dinm leitlitml Any 
afUkoritg, ciul yel wHu Mfer LntiiL Ifiau «>hni he b«m>trtd i-wry w/ia- 
ralt KXpnatitm." In the aunie way, he goes ou tu uhuiTvc, tdiiiuld 
"our arcldtects be tnught;" and in auch way, in fiict, dn they leem 
to have been taught iu fumier timet, n-herwui now tbey are kept, 
or else are content to reniiiiri in u «tate of tchnotlmtiiwin all their 
lire*. Kren those who moyhe supposed to have fully "mastered 
the UnRuage*" of their art, — who at any rnto have credit with the 
public for baring done so, confine themu'lve* t" stereotype and 
tbcrc^fiire hackneyed forms and expressions, without ventunng to 
abow that it b In their power Ui vary tlicm and impart freshness 
10 ihein. Un the contrary, tliey are but tuo apt to make n pnsi- 
llre merit of what accuses tlieni of want of artistic power, and of 
spun tuneousn ess of tJinught and geniality of conceptiuji. 8a ex- 
ceedingly bumble is their anibiliou, thnt they are proud of ahowlng 
with what lulmirable precision they can copy features and details, 
the putters of which axe takan — ttnUn u on ugly word — ftom other 



buildings or reprewntationa of them. Admitting, however, fur a 
mumrnL that mere copring giveit u« all that we uuw want ur need 
ask for. an exceedingly ticklish and awkward qneatioQ prcacots 
Itself— namely, i* it at till rviutonnblo that mere oopying*-«i>d wbat 
k more, mere lueclianical nipylng— alwuld be paid for at tli« aama 
rate as original talent, or rnthor toBnltelr biglle^^ — <2«* Andfa?— 
stop, stop in time, friend i'nndidus, and do not bruaoh ausb an ai^ 
coniAirtiiblo question a& that. {'onBider, in by-gona tioiM Oanlu 
was a fooU nnd exerted itself ftir fame; in our wiser and wnn 
rnlightt-iiud age, mere Talent works for motley alone. The 
HutiHUince, it seema, we caunut get, but at all e>'enta w« pay 
liberally enough for the shadow of it, and be that our oowob- 
tiiin. 

VI. As in some other resperti, Mr. Riiskin ta not very eonsi^tenl 
with hiniM^lf when— 4d Lb (I ugh he says that we do not wn mndi n- 
quire u new style as one that abuuld l>e univeraatly followed— be 
recomraendt lis to adopt for such univerul purpose wbat would b* 
to ill altugetlier new. "The choice" — that \». for n style to fat 
hene^furth generally followed— "would lie, I think," lie aaya, "bi- 
tween four styles: — I, the I'isnn Romanesque; 8, the Early Oothk 
of the Western Italiitn Reputilic", advanced, as far and aa fast ti 
our itrt would euable uh. tu the Ciothic of Oiotf); 3. the V'eneliaa 
Uutbic in Its purest development; 4, the Kniflisli Earliest Deo»> 
rated. The mint niitunil, perhaps tbe safest, chuivv would be that 
uf the last, well fenced fnun tbe chance of Hfain Btlffeiuog; iutu 
ttic Pcr])endicular.'' — L'nlurkv I'erpendicular! bowart tbon noulcd 
at, and aptikuii uf contumeliously by Ruskin — who, of nioft ai- 
«urcd certsinty, will nut find Charlejt Itarry arnung tbe admiren vl 
what one reviewer lias Icrined "n book uniuue iu our languan,* 
Now, fvr a utii venal 'tyle, or rather fur the foundation of obc tbat 
would be capable of being moulded to evfry one of ibe vaHom 
architectural purposes required at (be prei^cut day, tbe thrve fint 
of those uropitMtl by Mr. ituskin are docidcdty out of tbe quo- 
lion; «nd oven the last u scarcely lew so. It would, in fact, b« 
utterly impomible to ii)iii{kC out of it a stylo accommodated to gene- 
ral usage, and wbich would conform to the conditions imu<r«ed by 
actual purjiosi*. la it for a single mvnient to be thought of as 
suitable fnr domoHtic and street arehitecture, or for secular bniW- 
iii^ nt all. in thin nineteenth century ? How tnn a style which b 
lit only for eoclesiasticsd buildings — on which account, perhaps, 
that nnd other mctdiievnl Ktylci: nre now alfe^t^d for thnt partieular 
clasd of atructure^ as markedlv diilinguishing tbem — be now eon* 
xtituteda univers.'il style? U*e may adopt medisvalism for anr 
cbundies, but we cnnniit poHsibly throw off modemitm in our habi- 
tutiona, inour bouKMund our street anihitccture. Cunaeonently, 
K« lon(f iis we insist upon retainUig the former, we sliall neret 
orrivo at — nir, nor even luke n winfjlo step towards that onenen of 
style uhicb Mr. Ruxkiti rt^garils a fhie-^un-nim fur the heakby 
condition of architecture, — end not of architecture nlone, but it 
all tbe iirt* of design, fur such denirable condition of art gcM- 
rally, among us, he aMertH there la but one ebnuce. "and tb*l 
chance re>^8 on the bare pniKibility of obtaining the cunaent butb 
uf an:hiin'ts and tho mjhlic. tu chiiuW a atyle, and to use it unt> 
VBTsally." He himself, huwever, has, by wbat he reentn mends, 
rendered "bare postiibilicy'' a Lare Impossibility. Rather ought 
be to have onid : Let us take up tbe rystom of building and eiMl- 
itruction now generally einptuyed by us. and endeavour to work It 
up into one capable of answering s'ortbily to all purpiMea and 
ui^caiions, no matter buw opposite they may be, Stich wns ibe 
course pursued by tbe niuderu Italiiui arehitecta at the neriod of 
the so-CAllcd lienirml, or Itenuissauce. The style which tliey then 
took up they employed ff>r all purpoi*!* alike, — for both acculat 
and ecclesiastical buildings— for both nubile and pi^vala one*; 
althaueb nut indeed with that judicious uiscriminatiun which thry 
might liat-e done. Vet, notwithitaiiding that be is of opinion an 
arohilect of tulenl can take up "luiy aiylc tJiut ia guing, tbe style 
of his day,~ mid mould it to his purpose, Mr. RuskiD reoODK 
mends u« to enilenvour to get nn entirely new style,— one coo- 
stituted quite differently fitini any uiie now in use, by nodeUiiv 
it upon that particiilnr niediffi>al and ecclestaatieal ono wUdi U 
now generally teamed the Early Decorated EnglLdi. Such being 
his opiiviuii, it wan incumbent upim him to endearoor at least to 
p»int out huw far that ktylc accords with existing couditiuna, asd 
our present actual rrquiremeut*. As he has not done »>, we may 
roaiiunablv quealiou not only the pnipriety but the prat iicab Hit r 
of what ne recommends; and wtiich, even if practicable at all, 
would be no better thitn what 3ilr. Cockcrell lina justly called 
"disgraceful retru|fre»iuou." 
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ON THE PADDLES OF STEAMERS. 



On tke P«.irf/« a/ W/nnw-r*— /Arii- fVy«rr, Dip, Thirftnat, Mnts- 
Hn/, iViifliiw. f^f. By Tiiosijiii Kwhash, Vmu, City of New York. 
fFrani thu JiAurt\ai oj the Fraitklitt IiuUtittt.\ 

iOmttmUd fitm fagt 313.) 

Tbe (ommiaK rx[>criincnt9 and rcniarlcfl relate chieJIy to the 
Apnw aod Jii> of paildli-1. Other trait* nvxt »(>licit«l inveslipn- 
tlan; utd, tliough nvilber promineol, twr ptomWiufs aiiy ndrquatv 
rcwiiril fur tht rM|ui»ito laboor, tbe^ wrrr t1iuu|cbt worth BttendJuff 
to, Kince cngiiMen nill certainly be ur^d nliitrtly f> rait nbout 
far tvtry attuw «f adding, OivmkIi «ver no little, to tlie »fttd of 

Saoj/aat or Ditphetng TaAUe». 

It had bp»i) Imagined, that the rcri<tiin(^c wliWi flTiidn npiKMtp to 

the itiiikin)r nf liulky bodies In lliem, iiii^lit )>« ein|ili>vod elk »n i>le- 

■ ment of jirupuliuim — thai if rln»« linrrtfit, for t^naniplc, were f«8- 

t teMd to the Arniii of n ulie«l, tlielr cndt would nt-t ax ]iaililli>s, and 

J, the toTtm re<]iiirpd to plunge them (equal to ff9lh. for eai-h euh'tc. 

I loot of water dtejiliiMd ), aWi react faviimrably mi tbe boat. To 

I IMt tills idrn, e^kt iquare mid tixbt Im>xi?«, 7 iiichex by 7, and 

t S inebes deep, wi're iieviired to the omia of one wheel, and set to 

\ Work a^liuit tlic citiht hUile*, N'<i. I, (.%. 3), un the other. The 

J boxes required, vrrv aenslhly, more imwer to curry them roiiiid 

than may other iriri), and were iDiecrahly deficient in |»iiihln(t tbe 

vessel loTward witli it — certainly nut ei|iia11ing fmir of the cwm- 

rtinp bUdes. Thc^ produced imite a conininttiin In the wnitr, 

Urtie t| (I till till ex ovet with tbctn, and. could we have c«m- 

,ted sufllt^ieiit velnrity, wiiiild iinibildv hme formed jt viTti- 

nsrof it. These hoxcd were, unil sliwulif be, considered aimiily 

u unusually Ui'cA hladct). All paddles ore buoyaut In proportlou 

Iv tlieir tlii«ko«8«. 

ThicknuM of f arfifllw. 
But though worthless in one reapect, they wcr« vnluahlQ in 
[ another, for they 1«1 ii« to the fact, or the law, that tbo propelling 
, virtue of bittde* expands and ectntriirtu n-ith their thiekn^Rs. 
I Thicken them tilt they touch each other Hud they form a perfect 
1 dntm, wliit-'h eould exert no miin^ pni]>olliii^ power than a revolr- 
|iiw frindstone; — reduce them to the IhiniieU pUteit, consirtent 
\ with th« Ktrtiitiii they have to oppuoe, and lu the Bamo ratio thai 

property ia augitietited iti thvin. 
I The hose* were renicived, aud boardi^ ^tha uf an inch thick, and 
, ? iDchen M]uure put in th<>ir places. These repreiientcd common 
plank paddlei, aud n'ere found tt^UKihly inferiiir to their metiilline 
; Cofnpetitur&, whoie tbickneM wni ilif;htly leu Ihmi y„t)i ineJi. 
, We iiext took awa^two of the latter, when no very obvioun c>tan)re 
I In the boat'H direction occurred. AVjien two more were tnkeii off, 
I the rmmiiiinir four vkero unnUte to contend with the wooden oneo. 
^ The«e, !t will bu rempmbered, were f th the thickuese of the boxei, 
aud conieuuenlly inherited that pniportion uf tlivir defcctx. 

It wa» aW Ycry ub«crvHblc how much mure water was rniud by 
tte lioanla than hy the n1ati.-K. It could not casUy be cost off their 
Mtint boundaries hut kctil runiiinic over tliem. from one »ide to 
toother^ — n fnct rondcieu moro di^tiiirt in the buxei. N'othinx 
Mold declare ploiner, thnt the shar|ier the dipping edgea of piiddlei 
^^~~ "We, tie more back-wtiter they throw uff at the point where , 
_^_iarturc is moat boueJicial: thai ii, wlien ihc re-ACtion faviium 
.. VtmeYt prOfcrOM — ami, omsi-ijueotlv, lece in carried higher 
an tli« axift, A very little lulnmr vi oultl impart tJiia feature — in 
•Uicr words, would make their eectiun a wedge. Tbe rcaiiltiii){ 
tMMfit would repny Uio expHUidilurv a hundred'iuld. 

Compared to metal, wood appnmchLti in ltd nature to fponse; 
VUcr^ingw to it; its pores arc abeorbing veasela, that euck it in, 
■aJ aaeist to retain it on th« surface. 

Here nature also conjirmti the poutiona arrived at. JCxtreme 
lanaitf of blade it itompcd with perfection by her. Hence we we 
Hi Mreikglhened by reticulated bar» in the win^ of ituectn — by 
radial, angular, ind tapering rihfl in the lina a»d tails of fiihea. 
An unifumily thick, nnd unsupported iilnli, like otir paddlee, in 
nowhere met with. We onnnot imagine niitatorv or wUiDg 
LOrraju, formed after Buch a pattern, witliout feeling the absurdity. 
I Thi caudal pTOpelli-m of hchc* nro necexnarily thick where they 
^^n the bndieii, but how rapidiv \* the aubntnnce diminlihed, anil 
to a mere fdin, ut their eilremitien, so much mi, thnt they are often 
'tliero torn and ja^tted, hv accident or wcat, lufiihermen well know. 
tTliere muKt, therefore, be some powerful reason for withh^dding 
nlie material^one thnt overbalances all inconvenjencou renulting 
'from itN shtience; and what can It be but the thinner the hlade, the 
Biore elficjeiit .-u a propeller it ii— the longer la Ita vtruke, nnd the 
lore efectual ia Uie power that wields it. The same law prevatU 



In tbe wings of bird*; tfaetr outward bovndariea are featliered oH 
to itlmoft nothinir. 

The reflection M irrestsUble. IVith what nieetj' and care natnr« 
perTcfln her propellor*, and how clumcy and unnnished are ourtrj 
aa if. for«ooth, a veaMrs progress did uot depend upon tbenil i] 

The iMst two experiincnta d«B»onrtrnte, thnt ttic lc« water 
puddle disfitaer* by it* volume, the more elScierit it in; that nil si 
cnmulatton of material behind lu nctin^ fnce, beyond what n ah. ' 
Aoliiielv necesmry to ttrenirthen ic, it injunouK, nnd wight to h«^ 
avoided. Hut h<iw doe* thin accord with the current practice? 1 
Oaken pUnkx are unlveriinlly employed. And I have benn) more-' 
than one eiwineer assert, that the tliiekur ibev are the better! 
Becanstf, mid they, if their jimpelling property bo not enhanceil, 
it in not dimlnifhed, aud their additional WL^ght is a positire ad- 
vantage, since the lienvier the wlu-el* are, the eauiier ttiey work— 
the more utiifona aro their muienteota. 

The 6'«>3riMi, an English stenmer, had "lai^ wheete and little 
power," ao she n«ed oak or pine scanttinRa, J inches by 8, or 6 by 
H, fur padillrs. Had her miuiiif{erd been aware of the true effecfe | 
of iliick bladmt, they never would have adopted them with lli« 
riew of economimnE power. 

Paildle plaiika vnrv in tblckneca from I j to S inches. No sen 
steinmers hare them less than ^ inche«. In the Enftlisb vessdsj 
they are xj; in otlien, as thu fniitA/in, they arc «J; in someoH 
the Imprest cjaas they are 3. The Allaniie and the I'acijie, eiu-h <iF 
S,O0O tuna, BOW building for the t'oUins' Line, arc to Imve tlieni 
S inches. Tbe former u to hare 2H bluden; lieiicv. iiuited. they 
will form a solid nMSW, sem /irt thick, in cAch wheel — junt one- 
fiftb of ita dljuneterl They are to bo Ul feet long, hy .*}* inrhr*; 
thoee of bath whcelx will, iherefure, contain neaily <KiO cubic feet 
of timber, and mutit dUplaee that enormous vulumv of water nt 
every revolution, by their Bubmerston nlunel — and, as we have 
Men, not only uselewJy, biit with a settous retsrdntiou of Uic ^ es- 
■el's Iteadwav, and waste of her motive power. 

The wheels of the Par^o arc to be 30 feet in diameter; each 
win have 30 blades, llf feet, by 3 feeti the solid eontenU of her 
paddles will, therefore, equal S17 cubic feet, llvr Ivm from the 
•Bine Muroe «Lll, ihercfcre, be grCntor, In etery revolution of 
mth whttt, her paddle* will lone T| feet of eHoctito stroke, nnd 
those of the Allanlic T feet! Tfaoe* of the eoean ateexaer UtHled 
Stater are 9} or St inebes thick; they are 3S in nmmber, but m 
tliev are "split," and attached on both (ados of th« arms, there ar« 
really 79. ihey certainly diminish the effective strokes of bev 
hladM, from 10 to l& feet, in every tura of her wheels, startlti^ oe 
the asdertloQ is, 

Hns the attention of engineera ever been turned this way? Or 
have they forgotten, that a volume of wntcr equnl to that of a 
boat's pa'ddlcHi, and every inch of materiul submerged with them, 
in neiitraliiied as a reMNting medium, ns oHen as it is dlnplaced by 
their immersion; — that water is to them wLst steam is to pistoiu 
— the more space the Utter occupy in cyliudcn,, (he xJiorter b{M> 
comes their stroke, because metal tlieii takes Uie place of stean; 
the itbjeet to be moved crowd* out the mover. Thicken n piston 
till it i>ll» its oylitider, and the motive ngent bciii^ wholly kept 
out, all motion ceases. 

It ia much the smne with the paddles of a wheel. Ijet them fill 
"P rff: i> 1» "' ii "^ ^^^ circles they describe, nnil in tlione iiroimr- 
tioMs tiieyiose their virtue, Ivecnuse in tlic same proportion llieydts- 
plai-e, or push aside, the fluid agent on which ineir worth de|>ends. 
The Atlantic will lose wrwn frrt stroke in every turn of her 
wlie«ls, I leave to mathemnticians to determine, how many more 
miles an hour nhe would make, if the loss were rediia-d to •cneN 
inrhft, hy using ^tnch Iron, in place uf S-inch ptnuk. 

Tbero ure several interesting (jucitions about iMiddW tliat yet 
require nolutionw, but as respects their ihickncsK, there it no niro«i 
to seek; the tbinnesl is the best under all eir^ninistaucoa — tliiii, 
were it p««ible, ns a lamina of mien. The only question if, 
AV'hal niuleriul will supply the tliinnest sheet* to rcsiirt llie pre»- 
aurc they are to oppuw? I'latca uf steel, 1 opine, will yet be 
adoi)t<il. 

Number i>f Pa/Mlrt. 
The expeHments of each day convinced us thnt, ao ftir n* pro- 
niiUion in concerned, tlie fewer the puddles, the faater went the 
lioat, Ml long as one at each wheel, or an area c(|unl to the face of 
one, was kept in full piny. A greater number in the water merely 
eut« it into slices, throws them into commotion and diminii^hes the 
resiM.ance they ihould oppose to the blades. As a further elucida- 
tion oFthii fact, we tried, at the suggestion of Mr. B., four lilade*, 
T X 1*. ugninirt tbe eight test one*, T X T. The tmaller numl*r 
had a decided advantage over the greater, and the cause nas visi. 
ble: they had a full sweep, through an unbruken, undisturbed 




mass of fluid, %n<) (nnserjuentlf produeed, unibrldj^ed, thmr leffiti- 
m«tc rfr«K.-[H: wliilu lIihev nn t]ii> other wbMl — annanallv unalJ 
\\ '^^ i) "" thdr number u.ir. cum]i]irctl tn tho«e ou the wlie^lf of 
ilteunera^fiilliivrinx »o quirkly in the Hake of one another, ihrtw 
It into xn uproar, cauniriK Kdiliux, >rhirJ|>i>i)l«. and cttunter r.urreulc, 
nud thus iaterferin^ with each ulher, neoeanrily [trmtuced Inferior 
results. 

We ihflug-ht 8 or Hf. 4 woiilil W »qiiiil)y^ valuntilp ut 2i ot tijC- 3, 
but the Mxixtructlon of our wheelii prevented ut from iiutitutiiig ■ 
aerinL-v of Mmiliir comiwritons. 

Till- iiiimWr of piiildlv* now oniplojrwl i*, generally, ,Kmler thiiti 
famicrly. For IfirRe vessel*, «n are uiuM- nnia h«re Vi, and 
vthen 33, The Bnglith rule, said to be a good one, is adhcrril to 
hy miiny Amoricaii ciiirinem, except when circumaCancM ri-i|ttire 
adcviation, Br it. tliere id a paddle for every foot of a wlicrl'a 
diamdor, whicli na.ikr.f them sUtid i foet npiirt; there are bwts 
in which lliey otcnr every 2 feet. 

One abJMt of tbvir multiplication, » tn viiimliKO tbn jar of their 

slriking- the water, by IncrMslng the miinher of the blows. With 

the MLiuc view, they are often epitt throug-h the middle, leniftkwige, 

and till! iiHii^r hnlr — that next the )ih»ft— •rumoved to 

the oppukite iilde of the arm, aa In the end view, &g. 

2fi. thus i/onttiiitg.in a mannrr, their number. All the 

Hrlttidi Mtcjtinent have their blxdn thus arrtnucetl. 

The JlerHiann't %S were thus mode iuto ,^6; tnelr 

efficacy was found to be redurird nbout 9 per cent, 

Th« value of their upper iir inner halres Iiatt been 

a«i'«itaiued to he abuul the sanie. fur, when wholly 

reaiuved, the lower purtiun* hare pruved within ID 

per cent, u elTective aa beft^re. The ^liide^ «f tl>e 

cTntevt Stat^ are apllt, and diapoacd oa in iha ii)(urc. 

Tbe true princtple of broakins the Jar of paddiro 

atrikttifr the water, eeenut to me to be Indtuated in 

llC.3a. the blades t, 5, 6, 9, 10, U, 15, 81, 92, 83. fit, SJ. 

Had the alteutiun uf engineer* heeit led to it in the 

tvr[y days of etcamin^, the potiulnr plan of nvoidins the evil at 

tbe expense of a greater, would not have lieen E,4rictioii«d so long. 

I <>b«Grved the blmleH of the Wt-named ateainer, n wecV after 

her recent return from F.uropr. Stixn were nuSmeruied. nvfimrtrm, 

1/ tboao on both tiidev< uf the Hrtim ure counted. She sMJled <m the 

4th inst., for New Orleans with fi (or IG) utider water. The Oe- 

Tvlita left on the Irt inst., for Snvininjib. with lii of li«r undividird 

Madea below tlie surface. 1'he W,uhiini{iM came in on the 6lli in.it., 

from Bremen, with ^cv almllsr oneit fully immersed nn each »!de>^ 

four full ones and the halves of two ollii-r*. Tim Inr^eH of our 

Sound and Hirer boats have miunl, If nut (^renter niiniWra under. 

I'he ^aixderhik^ 1,W0 tuna, hasjfiv. or tm halvrf. immersed In each 

wheel, when Iriiii^ at her dock, and without piisMjufreri vii Iniard. 

The /«aric A'pwfvii, 1,^0 tont^ hus atmilur wheels, and the tame 

number »{ blades under water at once. 

As sea slejiiners have little oceaalon to go stnni for- 
wards, the liMcks of the artine fitces are occasionally 
dressed o£, lu »iltt>wn hy the outline of fijC. 27. .Ah fur u* 
the lower, or dipping, parts are concerned, thb u un ad- 
viintn^v; hut, from the preceding experimeats, it is seen 
bow mudi mure IieiH!f]iMJtl[y Hiich hlmle* would act, were 
those pnrts lirought to a kniie-edgc, and their aeotlun;* 
P^ 2r. bounded by Uie dark purt uf the cut. 

Arm« of Wheeia. 
The practice of making the arm* of jmddle-wheolt of uniform, 
or nearly uniform, dimeniiinis throuahout^ U also umn^. They 
miiy, without dimiuiition of strength, he reiluced townrdii their ex- 
Ireiniticn, and oug'ht to to he, since every Inch of KutptuK material 
snhmenred in them, detracts from the work done by the blades. 
They should taper outwards, as Nature tiijiura tbe radial ribs in 
her prupdlerv, 

CfMtiiiji I'liiWe* with Maler'uilt tkut Repel Wtiivr. 
]/ any siihiitance can be found, durably In |jr«veiit puddles from 
heinfj u'fttfti, iboy would thsn carry over lew water with them. 
U'e coated one set with (cntace (■u«t), and, ivhile the water 
strcnoiod unifonnly over the faces of other*, it adheiwd only in 
lurtuw streaks to the-to. 

The IciMons whidi tbe foreKoinfc experiments tMcb us ftrc:>~ 
Tliat, to render paddles of steamers more effectual, they uufhl 
In he fnahloned, as far as circumstaacn sanction, alter models fiir- 
nislied by Niiture, so as to conform to her ^neral priictice of con- 
trtictinK Burface when resixtanco is of little «»aU, nitd exteudiu;; il 
when the Uller bi greatest — (o give the lar^st portioit* of bUdes 
the loii^pst strokes. 



That the fewer the paddle* no a wheel the better, provide* 
be always kept In full play*— and henee, that it would m* more ad-f 
vanta^uus to point, or fork tbeni, aa praposed, to evade th« Jar a 
their sttikinii on the surface, than so penucloualy to split nod mul> 
tipir them, as the pouular practice is. 

That smooth and thin melallio plates fhoultl be salHitlinted for 
the usual masaive, water-soaked planks. fAt present, pcrhan 
nothiflK better than boiler-plates, galveniBed, could he luloptcd], 
Thst tKilt-he.-ulit, nuts, deat.t, straps, and every other pfnjectiaa, 
upon, nr aliuut, them, should be provided against. That the anna 
of whet-Is ou|[ht to he reduced at their outer rxtrcmltivs, and tbe 
iinmer^on of nil xunerAuoua mstcrial carefully avoidod. TbaL 
when uhecla require balancing, or their momentum to be iOGiflMCi^ 
the weights to be nttacHcd to the arms above tbe surface of tbt 
water. 

To cost iiaddlea, and pnrts that plunge with thom, with raniiali, 
or other fubitnncf that re|>eli) water, that titefiuid, instead of being 
dnwged up in volumes by tbvm, muy r<^ from uem, aa from the 
backs of diving birds. 

Some persons smile nt the Idea of mai^hinists studying nature; 
linU such, on perusing th« preceding sugffeationa, will deem Its 
■ufficii-nt replv, to remind the tiroposfr, that steamers are iwt 
biscklish, nor paddlea salmons' tfliu, nor petrels' feet. 

Hut minds diiferently ori(aniNed, think a glance into her work- 
shops is never nmiss, nad that the loitf^r the v-isit, tbe Iw^tter for 
the visitor, since there is no art or eontrivance, (and it is certaia 
that, through eternity, there never wm bo onu), which has not its 
prot^itype in hftr oidteetioiu. If we And them not, it i« because of 
inattention, or of an imperfect ac^guuinlnnoe with her storea, Pa> 
hiijis we know not nt which of hi>r aMiert to iutiuire, or ara not 
prepared to iippreciute iipecimens laid before us when we enter. 

It would be wroug tn close this paper, without Hokoowledglag 
many obligntlnnit to Sir. John Hell, of llarU'rn, by who«fl aKiManee 
the ciperiiiieuls were conducted; a gentleman w'hose Judgment sa 
general mKchaitics is not surpassed; and to .Mr. Mott, for the ua 
of a Ixint. iukI fiirilitins fur making the various paddles tested; to 
Messrs. Morris and C'ummings. nlsa. 

Mr. Itell ha* matured a siibtilute, which he proposes for pBddi*> 
wheeitt, constnting ot two red prom ting Hmiii on CSKb sida of a 
vessel. At their extremities nre folding blades, or vane«, wbkb 
"pen when sweeping in one direction, and cl"»e in the other. Ha 
dis|H>n«es with the i;um.brinu jiiiddle-hoie^ and lexvrs the dfck 
nearly clear; — at the same time increa.sca the sweep of the blade* 
beyond what i^ practicnhle with wheel*, by simply clcvatinj; (i 
framework re&embl!iig that of b&am engluas) ibe puinteortF" 
suspension. 

A'ufe.— Since the above paper was written, I have se«n in 
JimrntU o/ the Fraultiin Itittilute for February, 1(^19, (3rd tcrii 
vtd. 3, p. Ufi), un extract from the CieJf Engtnmr and ArdiUtrtS 
Jourttal^ for October, ISil, by wliiidi It uppuars ttiat Mr. Reanie 
wns led, by his experiments, to substitute the diamond -shaped 
]wddle (fig. 9) for that of the nrdinary form. It in there stated 
that, "after a great variety of experiments, be found that a paddle 
wheel of one-half the width and weight, and with trapexium doata, 
nns as effective in propelling n vessel as a wlieel of duuble the 
width and weight, with the ordinary rectangular floaiH." Thi« 
agrees vrr>' well with my own results. Mr. Hcnnie stRtes that 
the AdiniDiIty hiul permitted him lo lit H, M. ship A/ritvn with 
those wheels, and he had perfect confidence in tbe succesa of the 
experiment; hut I hnve not buim »Me to find any nccouot of tbt 
renult» of this trial upon a large acnle. 

Measures h&vc been taken to secure by patent, the Iniprovenienta 
developed by the preceding experiments. 



ade. 
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. By William r*r»- 
of Civil Enffinecrs.) 



UN WATER-WHEKLS WITH VENTILATED BUCKK 

On Wat^- Whtfta with V(^liialtd Badett: 
ajkian, Esif. — (I'sper read st the Institution 

Since the time of Smcaton's experiments in 1T£9, little or no in 
uroreiiient huo been miidc in tlie principle on whlrh water-wbeeb 
liflVG been coustrui^ted. The substitution, koweier, uf iron IW 
wood, as a mntcrint fur their construction, has afforded upiiortani- 
ties for extensivv cli;in)^9 in their furma, particularly in the Eba|M 
and (Uraogenient uf the buckets, and has given, altogether, a mart 
permanent and lighter charitcter to the maclune than had pre- 
vlotinly been attained with other matcriuls. A curvilinear form uf 
bucket hss bMn generally adopted, the gh^-et trvn of whish it is 
nompoeed affording facility for being moulded or bent into the re- 
quired shape. 



THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



2.1.1 



RRimlc pntitW 'M(;i-«ni()iirirt TnrentionB approiir^et par 
l^ntie Ro)-!ile iln Si-ieuriM,' |iiil)1i*tic<l at Piiria in II3A, it ap- 

that previous to the comiDeiireniciit of tlie lutt iftitiir}', 
IV lie breMt nor tht^ uvL'nhiil wMcr-wlicpU w«re mudi in um, 
kll knoim; iiiicl nl wlint iicridd, and liy u-Imm they were in- 
iti, n prahabl)' equally uiici'ttniti. Thf uvi'mhiit whiiel wai 
t nnpravrnivnt, Anil it> introduction Wiijiiin ini[ii)rtiiiit Ntv]i in 
rfectiny of liyHiaulic miu'^hiiii-i: hiil tlic lirru^l-wlieel, bh iiuw 
Jly mkilr, i^ H ititl furthrr iiiijiriivciiiviit, uiid it probably 

calciilatrd for eiTectitf^ duly umler tlie circiimitUnrr* of a 
le mipnly of wntiT. to which almost ev«rv ileM'ri{ilion of 
■wheel I* siil'ji-ctvd. It i» not the nbji-ct of llic jireiwnt [>aper 
er into llie ialea aud iintiire of thn iin[iriivfnicnti> whiKli have 
plitce durinic the Inat and the preHent cefiliiric!!, Siiffir<- it to 
'r, Uint ihr lirrn*t-wht'rl ha* talttrn precedence of then vernhot 
, prutMbly not no niuuh fmni any nilriintii^ Kxincil bv an tn- 

of Bovpr. on « eivcn rn]|, lu from ihi- incn^nsrd hidliticH 

■ wnrrl i*f tiiiit de^ciiption, hnvini^ n Iiirc;er dUtnetfr thftii 
i^tuf the fnli, »Sutili fwr th« rocffplion of tlio water into 
amber of the bucket, and uJwi Air iU mtal exit at tlie hotlom. 
lUier ■drantn<c of the increased diitni^Ier h llie »ini|tnriitivr 
rith "hich (be wheel ovirrcmcs the otMructinii «f linrk- 
, The bri-nst-whffl i» nnt mily li'wt injiirrd from the effect* 
ida. hot the retardiiiK furce it> uiercome irith ic'ealcr nuie. 
I* nbrd vvrlu for a longer time and tu a much greater dejitli 
It- water. 

I late t>r. R<ibi»oii, FtufeiuiDr of Nntuml Philvi^oph'- in the 
r^tyuf Kdii»iiiir/li, in treatinK of water- whu el «. imyi, "'I'here 
Dtly occiirti n difficulty in the making of bucket -wheeli, when 
lf>tou0ht millwright a ttcmptn to retaiii (he water a Ikiiiji lime 
Ineket^. Th« water gtlt intu Uieui »ith » ditHciiltv xhich 
in«t oc4-ount for, and npills all obout, even Miieu tlie I'lirkets 
rt movinir iiw.iy fnim the sjioiit. This ariiie*. from the air, 
■nust finil its wuy out tu utlmit the water, bnt i§ oti>>triicteil 

entering water, nnd ocoitHiunn a |frL-!it >|)u(tL-riiii; nt the en- 
Thio mriy be entirely prevented l>y ninkiiiK the spDut con- 
Uy narrower than the wheel : it will leave ruoni iit the two 
f lb« burkeis for t)io escape of the air. Thii obstruction ia 

gr*at«r than one wniiM imagine; for the water jniffK alon^ 
t a neitt ({uantity of air, m ia evident in the water-blawt, na 
bed tiy many authors." ' 

■ were the nniniont of titif of one (ml wrilero on mechanical 
I>phy; but the evil haa liPtn Kuhreotirnlly umuh increiiHed by 
Mng to form a bucket which should entry the water down tu 
r*al point of tho full. In these altemptK, the oucning bo- 
»0 et>ntr;tcted B» to nrevnnt the froe adniiwun of the water 
he cistern into the hucketi, and it* free discharge at the bul- 
r the wheel. 

be onnsimetinn of wheelu for hif b falls, the he«t proportion 

Opening of the bucket in found to be nearly as S tu Ul; that 

eontciit4 nf the bucket beins S» cubic feet, the npca of the 

tfl, or entrance for the water, would he i i«:[UJire feet. In 

■'WhcelM which rrceii-o tba water at the bej^'ht of lu" to I'i^ 

above tlic horiionUiI cen- 
tre, the ratio ih.nuld be 
nearly » S to Si, or a« I 
to 3, a» ahown in fiff. A. 
With tTn>«e proportiuuii, 
the de]ith of the shmud- 
init is araumed tn he ahcut 
three time* the width of 
the iiin'iiin^, or three tinier 
the (iidiitice fntni the- lip 
to the back of the bnckct, 
KB from A to K, fifr. 1, the 
Oficning hi'init i iinhea, 
juid Ihij depth of ulirckiLil 
15 inches. 

Fur hiwer f«U«, or in 
UniEe wht'i'U whicb receive 
the water liclow the hori- 
mntal eenire, n Inrfjer 
(i|ieniii)[ hecoini'E iieren^arv 
for the rece|itiiin of u htrxe 
bwly of water, and for it* 
fiiini dlKi-liQr((e, m iihowii in 
lig. 4. 
In the const met ion of 
■wheeln, it i" reqiiinite. in order toalluin the mnxlnium eifect, 
rt the ujwtiinij of the bucket xnflicieMtty lar^ to hUow an 

amaou'a 'KicliJiBlralFblJaMiDhi'.'rxl. Ik. i>.3in. 
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caiy enlmncc and an e(|iially free e<icn)ic for the wnter, as tCa re- 
tention in the hiickcl ninnt evidently be injuriuua, when carrinl 
beviind the rertical centre. 

l>r. Rohlton further ub>erve«, "There i* another and very aerl- 
nu* uhitruction to the moiion of an iivcnhot, or bucketed wheel. 
When il mDvea in back-water, it t* not only resisted hy the water 
when it miive;* more nlowly thfin the wheel, nhich is very frequently 
the case, hot it liftM a grenl deal in the niiing hiirkcls. In some 
liarticiiliir xtateo of bjwk-w.-itrr, the lUncendiiig btn-ket fill;! itself 
completely with water, mid in other cases It canttii^i^ n very ciio- 
tiderable qiiantity, and air of common density: while in some rarer 
caacM it contains lc>» water, with air in a conaejuted aUtl^ In the 
lirtt caae. the riling bucket nt'Ut come up filled with water, which 
it cannot drop till its mouth getn ant of the water. In the secood 
rafic, part of the water finen out heforc thi«; hut the nir rarefiei., 
•arid therefore there is "till itome water ilraKneil or lifted up by the 
wheel, hv ninnion, oa it !« usually i^Ied. In the last cu», there ia 
no (iuch uack-load on the rising xide of tho wheel, hut (which is aa 
delrimental to ile perfiirmance) the dcfu'cnilin); side i* employed in 
condensinjc atr; atid ntthuiii;h thin air aid.i the ascent of Vtt: rising 
^ide, it duei) not aid it §a nnich na it irapedeg the descendlnut side, 
bcini; (by the furni of tlic bucket) nearer to the vertical line drawn 
tbrovgli the axis."' 

Tbese were the dilScuUiea under which the inillwriithta of Dr. 
Robttuin'H time labonrcd; and the rcntedy which they applied (and 
whiclt has since been more or les» continued) was to bore tiolet in 
what is techjiiinlly culled the Start' of the bucket. Thi» ws* the 
only nicauii wlupted foi remot ini; the air from the bucket* of over* 
»hot wheels in order to farilitatc the admis-*ion and enii»ion of 
the water. In lower falK wEiere wheel" with open buckets weru 
uoeil, ur»lTai)(ht flwil-lio»riit r»dialin(( from the centre, larjteopen- 
infca weic made in the eolc^pUnki nt(, exclusive of perforations in 
each bucket, in order tu relieve them from the conderm-rl atr. The 
iuipruvcd coiulructiori gf the present lime is widely different, the 
bucketx beini; vf puch n «JiHi>e a>> to admit the water at the same 
titno thai the air i' making it« escape. 

During' the early part of H'W, aiid the two nuceee^tin^ year«, twu 
iron water- wheelB, each of IW-h'ir?« power, were coni*trocted I't 
.XtHni'lidter for Meiers, Jamea Kinlay and Co., of the Cntrine 
Work*, under the auspice* of the late Mr, Buchnnnn, and aliio for 
the same conipntiy at Heaitston, in 1*erth«liire, of wbich firm Mr. 
Jamea ifmith (PeanHtoa) was then the resident prirtncr, Thoae 
wheels are itiJI in openttioii, and tiikinff them in the n^^e^ate, 
they priibahl;- riink, even at the pre-iont day, aa eomo of the moit 
powerful iiii<[ the rorM complete hviirnnUc mnchinea in the king- 
dom. The cnnstniftion of the«e wlieeN. and others for lower falU, 
first directed the author'^ attention to the inlets and e^freH* of the 
water, and led to the imprtivements which have tiiiee been intro- 
dneed hy him. 

The object of these modlfieationa may be frenernlly itnted to 
have been, for the purpose uf prevertinj^ the cmdeniation of the 
air, and for permitlinfC ita eapape, d<irinif tho filling "f the bucket 
with water, as uluo its rp-adwisiciun during tho disehar^ of th^ 
wnter intn the lower mill-rnce. 

Shortly after the ciunstrui'tion of the water-wheeU for the Ca- 
trine and l>e.iiifton WorkK, n breiist-wheel wnu made and ereclpd, 
for Mr. Andrew Hrowti, iif Linwuud, near l'ai»ley. In Ihia it was 
observed, when the wheel wa4 loaded, and in fliaiil-watera, that each 
of ihe hiieket>4 acted ik a wat er-bliut, nml forced the wntar and 
Kiiray (n a lieight of or S feet alxive 
till' orifico at which It entered. Tltis 
WAH coni|tlained of na atrreat defect, and 
in order to remody it, openinits were cut 
in tlie solr-jilntn, and tinall interior 
buckets were attached to the inner sole, 
as shown at ft.ft.fi. fig. 'i. Tin' nir in Ibis 
eaue tnailo its I'scape through tlie open- 
infi's i.ti,", into the inner bucket, and 
passed upwardt, a« is «hi>wii by the ar- 
roH's. thruiiub A, />, A, Into the interior 
of tlio wheel. Uy these mean* it will 
hi.' observed, that the bucket* were «f- 
fettuiilly cleared of air whilst they were 
fi!li<i^. and that during the ohslrucliun« 
III' hack~watrr, the auiiie facilities were 
allorded for itn re-Bdmi»«iiHi. and the 
di!>i'hari;e of the water conLniitcd in the 
rining buckets. The effect prodncenl by 
this Hlteration could ac-arccly be cre- 
dited, aa the wheel mil only received and parted with the water 

a BaUina'a ' ItHbaiiital eiillc«pbr,' toI. U. p. 3W. 
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freelf. but an inrrpime of nearly one-fourlli of tlip pnwpr wan oIk 
Uined, anil tlie whi-itl. >rhk'h Rtill mnninn hu thru iilt«reil, ron- 
tiiiiKM, ID all aUite* iif tbe river, to perturm lu duty ulUfauto- 
riljr. 

Tbe amount uf poirer gnini'd. nnd the bpiiofinAl effecta [hx^ 
fluced uiwn Mr. BniHtrK u-luHt), iiwliiivd a iii>w tiiid itill greater 
ini|>rui*«inpiit in the imtidple of ronotriirxinn: the firit irhv«\ 
erwlfd uii tliis, whioh Itmi been culled tlte 'veniitiitt'd' prinrijdc, 
»ai rine deoiuiied fur Mr. DiiikH'i'rtli. ;it thf Haitdfurtli Priiil 
iriirkr, near wUuihIuw, in C'tieKliinv Ttiii uliepi wnti (taried in 
1K2)H. 7'he impruvenient of the breatt-wlieet. witli tlie clone xnle 
and veittilatMl buckets, as shown in ti^. S, followed ii n mediate I y 
ihereoH. 

CliiooMickeleil wheetii IhIiouf under K^e^t <liffii;iiUie<) v/hen re- 
t'eirinic t)u> WHler llirnuph the Bnme orifice at whirh thenireccapeti, 
aDd In Mime w|ji>ct« the fnrnu and <-utixtniirtiiin uf tlit* hurketM are 
audi as timoM entirely to prevent tht^ eiitraiii'« of the water, and 
tn di'privo the wheel of hnlf it!t iMircr. These defecta may be 
eaailr accounted for where the wnter is diachartretl upon the wheel 
in A Inrfcer lH^ction thin the openitiic hirtooen t)iK hu<;krti: under 
Hucti circunifllAnceo the air ia umlilejily comleniieil. and. re-artini; 
bjr its i-lnntir force, throw* bark the water upon the orifice of the 
cistern, iinil thun allows the biickri* to pfivw without their heing 
more thsn hnlf-fiUrd. Several melbodji have been udopted for 
relievin;; them tif tlie nir: the most eonimori plan iR. hy cuttinK 
holen, )» before mentioned, in the oole-plntes. clo»e to the? back uf 
the biK-krtH, iir eW mnking the opcniujci between them much 
wider. In ord«r to uilmit the water, mid iil the sniue time to allow 
the air to eaimpe. All these remedieshave been more or leaa effec- 
tive; hut thcj' labour under the objections of a Kreat wsHte of 
water and niiirh innmvenience, by the water riillini: from the nprn- 
iii^ down 11(10(1 till- lower imrt of the wheel, exclusive of the iinff- 
i>i|n: and blowing when tho bucket is tilting. Other remedien have 
been applied, !ioch a» drnilnr tubeti nnd h<>xr» iittnched to the «itc- 
plates, which, extending; upwariK furnish npeuhiipi into the interior 
of the wheel for the air to eM.'ti|ie; hut tliexe, like mnny other 
pianjL kave heum, to n certain extent. uti«nccwful, owing to the 
complexity uf tlieir ntnirtiin\ and the inadeipiute mniiner in which 
the ubjccts conteiniibled were atcuined. In fart, in wheeh of this 
deseriptiu'n it hns been found more saliflfai'tory to ciibmil to bc- 
knowledfced drfectii, thnn to inrur the trouble and incouvenlenco 
of partial mid iniperfett rrmedir*. 

In the improvement* niitdo by the aiithoi, these objectioji« <ire to 
a ^eat extent removed, nnil a thorough Hy«tein of ventiLition hiis 
been etfeeluiilly introdueed. Before entering upon the description 
of thia new nrinci|)le of ventilation, it is neee«i.iry to rcm.irk, thnt 
in cllmutei like tireat Britain und Itciand. where the atmonphere 
i< charged with niroiiture fur njx or Heven montha in Che year, it Ik 
no uiicumnion occurrence for the river* to be eonsidernbly «wollen, 
and the milEi drpendint; upon watLTare either impeded or entirely 
Mtupped by back-water; wliile at other limex n delirienry of ruin 
reduces the water-power below what in iih«)liiCely reijuired to ilrivw 
the mw^hiuery. On occjwiuni of thin kind, much loss and Incon- 
venience ix suatained, piirticulurly in mills exclusivety dependent 
upon water as a motive poster, luid where a number uf work-people 
are employed. 

On the outukirtu of the nNiiuifnirtiirinfi: HiKtrie.tit, where the milla 
are nmre or lens dependent upon wnter, thecc ineonvenioiitfcii aro 
severely fvlt; and in some situntions tbeic interriiptiun^ nritie os 
frequently Jrom nn pxeetm of water m from h dcfidcney in the 
»'j]»ply. To remedy lliene eviln, re>ii<r%'uir>i have lieeu formed, and 
wlieelH have been conRtructed to work in floodi; but ulthiiu^h mueh 
haa been lU'cwmplished for diminishing these injurimis effeeln, and 
(firing a more re^ilnr uupply in dry senaona, yet the syntein iir ctill 
imperfect, aud louoli hnw yet to lie done hefuro wnter eiin bu con- 
sidered equal, fls a mulive power, to the HteiLm-en^ine, which in 
always nvailnlilo where the necesinry fuel is at hnnd.' tt is there- 
fore uLvions, that niiy improvement in the eoiiat ruction of wuler- 
wheeh. whereby their forma and rumiirementu may lie the belter 
adapted to meet the cxifitencieH of iii^h nnd low waters, will eon- 
tribute mueh to the effieiency and value of mills situated upon 
rivers subjected to tha cliaii^es before alluded to. 

VentiJnI/'i Wittiv-Wh^lfi n* ndnjit'it tn fjne Falb. 

The lintt wheel constructed upon the ventilHled principle in* 
erected at lliindfortb, in Cheshire, in the aumnicr of 1t(88; ft 
proved highly aatiafactory to the proijrietani, Messrs. Duckworth 
and Co., and gave such important resultH as to induce its repeti- 
tion, wltbuul viiriatiun, in cases where the fall did not exceed the 
Bemi-dlameter of the wheel. 

la the earlier coniitruction of iron luspetuion wliects by ibe late 
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Mr. J. ('. Hewe*, the arms and brarea were fixed to the eaatm \>j 
screws and nuts upon their ends, ait showii 
in f>s. ^. The nrnis r, r pmiseil through 
the rim b, fi, and the brace* r, r, wbirh tra- 
verse the Hiifle of the rim at /,/, are, as 
nearly tm pottible. in the position and farm 
adoptvd by .Mr. Hewe*. This «rrsi«ire- 
ment, altbuuKb mnvenienl for tiubteniMii 
up the nmoi and braeex, whi> llalile tu 
many object inns arising from the nuts 
hecominic loose, nud the ciiio>ef|Ut'nt ditfi- 
eultv of keepinfT the wlieets true to the 
circle, and the arms and braces in an uni- 
form stiite of tcnoinn: gibs nnd cotters 
wi'ie therefore anbstitiited fur the nntx and 
Mcrewss nnd since their intriidurtlon into 
the laff^e wheels of the C'utrine Works, 
Ayrshire, the objertions have been re- 
raoved, and the arms and briu'eM are now 
not only perfccttv secure, but the peri- 
phery "I ific wlu'el M retnined in it* true 
«nd nirrert form. It will not. ibcreforc, 
be neiwsiiry further tu explain this part 
of the strncture, us the engravintro are not 
sufficiently rii>lioit to g-lve ■ correct idea 
of all the imrts. 

H. -I ving noticed tbe obstnintions offered 
to the entrance uf the water into biiekets 
of the usual form, and the onnseiiuent toas 
which ensues from it( retention upon the 
wJuwl, after it* power* of gravitation Jiave ernue'I, it mav be 
cetaatv to ilinw the mean* uliereby thorn defe<-1>i were lemovi 
nnd also to exhibit the relation exlKtinj^ between the breast ■ 
the undersliot wheels. These tenim have, however, become nearly 
obnolete, an every ile>rription of water-wbeel may now be property 
called a breaot-wheel; and in every fall, however low, it b genf- 
rally found Hdvantageous for the water Ui act br gravitation, and 
not by tmpuliie, iih during the enrller period* of the industrial arifc 
If the proreHs of filling ami emptying the bueketn of the wliccb 
shown in fig». -l and 5. be traced respectively in each, it will b« 
fonnd, tb«t in the event of a large body of wu'ter bein^ di»eb>^|cd 
into the bnrket at 1). fig, 4, it could not be filled if the opening at 
jr waa closed, and the air was prevented from escaping in that di- 
rection. Under these clrcumstancea, the air would be conipre«Ked 
and pent up in the bucket, and the water prevented from entering, 
or be blown lint, an already described. Now this is not the euw 
when they are properly ventilated, um a perfecttv fre« panaagti is 
coRsluntly open for the escape of the «ir, in the direction of y, and 
an ei|iitilly fref entrance is again afl'orded for the water at D; the 
paavaxe for the ewjijie of the air being re- 
jirciientcd by the direction of the arrowa 
through the openings g,g^ g, tig. 4. and also 
tlie connectiiui of the nurkcts with ench 
other by riiets and tubuUr hbick.. When 
a wheel ofthls description is heavily luudeil, 
a small i[niintity of wiitcr will sometimes 
Mcape along with the n.ir, above ttic lip of 
the outlet jf. Into tbe interior of the wheel; 
but that Is of little conscifucnce, as it la 
aKain received into the buckets ac it falts 
upon the wheel; ajid even lbl^ defect may 
be retnaved by carrying the edge of the 

tdnte liigbcr upon the itnic of the upper 
pucket. Fur low fnlls, the length of tbe 
tail aide of the buckets will, however. l>o 
found, in practice, <|uitc sulScicnt, either 
a* regiirdu the economy or the distribution of tbe water. 

Having treated of the entrance of the water into the bucketk, it 
is necessnrv to describe the facilities afforded by thi* mnitnictie 
for its di«c.fuirge. A ipiick and eavy outlet fur the water, <Th«i M 
longer required upon the wheel, it as important as an eneditiiMU 
inlet; and it ia evident that every drop uf wnter which Is carried 
by the wheel beyond the vertical line of Uie centre, is » mucli lae- 
leaa abvorption of its juiwei- : moreover, in the censtructioii of the 
bucket for Ibe reception of the unter, strict reference should alw 
be had to its free and uninterrupted diiiuhnrge. Another lUUi 

Eoint for cnntiidenition is tbe distance to u hick the water iseanM 
y its momentum, or centrifugal action, when leaving the nhiel; 
and it will be found advunt^igeouH lu effect the dif^cbarge of tbe 
water as soon as the bucket passes the lower iilin> of uie stone- 
breast. This discbarge bein^ seldom accomptisbed iu lime, in the 
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al4 wtiMls, WM « Mrinus eonntcrpoiw tn the piiwpr of the whctl. 
wet tlie itM«ndiiii^ burkntt nuried witli Diom portlund nf thi> wati>r 
t» a c«raadenble belfcht, on the «pi>o8ite Bid* of the vertical c*ii- 
tre. In 1b» improvod conMriirtioti, tbig ili-fect in nbvinted. w the 
o|wnin|i whirh nllowu thi4 iiir to PHi'itiii'. diiriiifi; the filling nf llw 
buckets, re-ivdm itM tt with the same ftioililj' during the diM^hnr^ : 
then raunot, consptjuently. Ii« nny rormxtiOD of a pHrti»l t'lHruiim, 
and the wh^ not only w«rk« c-i*ily, htit to n mui-h itri'iiter depth 
intbs back-wal(T. It 1iil« uIko hci>ii fituiid ni?ci^»ary, in ordvr to 
beQitate Ihe e»i'*pe of the water, to terminate the briik«t at & di»- 
twioe*f sbout 10 inches from the vertivn) centra, mid always to 
hi(v« ad«]ilh of from 18 inchen toVfvK of H'«t«r under ihf bottom 
of the wheel. 

TheM are coRsiilcrntinnn of unmc vnliie, na the nhnipt lermitm- 
tioa of th« bTMut admitK of n much <|ut<.'ker dinchnr^ of the wAtrr 
from the bttcketn, nud the incre«i*d depth of the tail-raco (pr«* 
n>em for ita escape, after it baa pn««ed from the trheel. In fa^t, 
the bvnefila ancitijK fmm thin f<irm «t brenKt, nnil tnil-rnee, ara no 

Erpat, that lliey «lio«!d he stri^ctly enforced, where it i* drairuhle to 
ave the full and effective <iseof (he fitll. In the erection of watcr- 
i*he«la, theeii' principles uhnuld ntivfr be lust siftbl nf ; and intitead 
of a ahallow t;ul.r:iri>, with the wiiter ruiiniu^ fnim (ho wli^iJ iit a 
nU of from 6 ti> H feet per aecond, bk ie frequently Ihe cave with 
tbo eld wbeeU. the current fihuuld b^ HUirreJy prrcefitible, and the 
VMin diould always flow an xtuadily ami an anuxith uk ill a deep 
eanaL 

It waold, perhnpti, be dlfbciilt to describe with Rreiiraey the iiro- 
fertiem and proportions of tUcKe improvements, without a long 
Miica vf iwftly «xp<*rini*>ntii iipitj] a largK xcnle; ami in order to 
nwkc tlie compariion perfect, the new anil old furniH i>f uatvr- 
wKmI* kbould be placed in juxtu-positiun, each haviufi a ])rapor- 
tioiwi4? load, and wnrkliif. aa neurly w poHible. under the ume 
conditinna, both ax to the fall and the au])|j])' of wntpr. Mndi-r 
thoe circuinttani'ea, the great difference which exist;' between the 
MM kind and the olhfr vrtmld become apparent, nut only as re- 
Ifweta Kipnior eronnmy, hut nlnu the prHW-'t rimv with whirh the 
TVntilatrd wheel iivercoinetii the reoi-ttaniie of the loud, and the 
ub>tructiana of back-water tu which wheel* nro subject in time* of 
flooda. 

On aoine fdtnrr orcrnnion an opportunity niA]' pr<v<-nt Itnelf for 
nturainit to thin subjetl, when the superiority of wiiter-whei-h with 
reottlated buclceta may be conlirmed by fnorr ilrtailed experiments, 
and whrn the relative fiirmit of wheels and biicketx mny he rc- 
»pectivcly c^tabliahed. For the present, it will nuflice to ohserve, 
that the wheel already decrribcd will be found in urnrticc caceetl- 
Ingty effective, nnd pn<h«til)' the brxt ndaiited, with certain tnodi6- 
CStiDai, for fallx imt excei'ilijiK 10 feel in neifflit. 

BrtMt-Whe^ wiA Ciom Snkt, atut VmUihttnt BurkrU. 

Tb« preerding atatementH have been principiilty confined to tho 
form ot bucket, and description of wnter-uhecl, adnpted for low 
foU*. It will now be n«cMJinrv todi^crihc the best form of breattt- 
Thcifili for bi^h fallK, or tho!«c Wi4 eak-ulated for ntlainintf a niaxt- 
stuca tB<Kt on falli varyini; from one. half to three- foLLrlna of the 
diMuHM' of the wheel. ThiH \^ a deacriiition nf wnter-wheel in 
Mtnunon o<c, and ii^ generally Mtopteil fur hdU which do not exceed 
18 feet in ht'i^ht. and. in mo«t cauH^ id prefenihle To the ovemhot 
wheel. It poMeafieB mimy tirlvantages ofer the undershot wheel, 
u)d Ita nenr anpnixiiniitiim to the duty, or Juliuurin^ forcv, of 
wheels of the lormi-r doHeriiitioii. renderv it nppli^^ahle in inHny 
atanlieoM, especially where the fall does nut exceed IN or %0 feet, 
tad where the wheel i^ eipoi-ed to Ihe ohetrvcti'mK of bark'Water. 
In the latter niKe, wbeeU of ]nrir(*r diiiineter nre liest niliipled: and 
mvided nnffidenl cii]iiicily is left in the hiieket*. Hiiirh wheels innv 
le forced Ilirotiph the Iwck-watei without dimimitton uf xpeea. 
Kver^* wheel of thin kind nhniild hare fapwity in the (mcfcets to 
reeeire a ouflinL'nt ipiantilv of water to forov the wheel, at full 
■Dced, thrunvh a depth of live or six feet of hHck-water; and if 
tlieM provitlona are mtule, a utendy uniform speed, tinder every 
drcttmstaiire of fre»heii and flood- wutem, may he attained. 

A water-wheel of thin kind, »f KKi-hone power, waa cinxtnicted 
far T. Ainiworth. Kkc)., nf (.'leator, nuur U hitchnven, about four 
ycMv beeic, for drivings a flaa-inill ; tt i« % feet in diameter, V9 feet 
wide in«>de the bucket, and ^ inches deep on the shroud. It ha4 
t clo«e-riveted itole, comp'.'-Kpd of No. Id wirt'-i^a^e iron plate, and 
tke buelietH are ventilated from one to the utlit>r, im wliown in the 
Mfraring, fig. A. The fail iu IT feet, and the water ia diicharKed 
aun tbe wbeel by h circnlnr f^hutlle, which Is raised nnd lowered 
br % goveroor, as cimimstntxreK rvfjuire. By this nrnin^ernenl 
tie whole hmght of the fall in rendered available, and tli« water, 
in dry scaaoiH, may be drawn down frum three to four feet, in 



order lo afford time for the dam to fill, during the periodl of rest, 
either durin)^ the ni^rht, or at mpaUtiine^. 
In lliin wheel, the power i* taken from 
each aide by two piniuns working into in- 
ternal seij^entH, und these iifinln pive mo- 
tion tu nfiafta iinil whei'lx, whieh communi- 
cate with the machiiii-ry of two ilifTerent 
nilllK, ut some di*'tance from each ullier. 
Thepiwiliiin of the pinion, or the point 
where it 'Kent*' into the trgnientK, in of 
some iniporl^Luce in every water- a heel, but 
more particiilHrly in those constructed on 
the Hii!ipen«ion principle, wliirb, upon iii> 
epection, will he found bat iiidilu^rently 
preparwl to reftist a tortive (train, when 
the miwrr Is taken from the opposite side 
uf liie loaded arc of the wheel. U'ater- 
wheels of thin to nkt ruction, with malleable 
iron rod* only "i inches iu diameter for 
their Dniiuorl, rould not resist the strain, 
bjl would la i.it round upon the axle a* a 
fixed cvntrc of motion. It theri^turrt be- 
comes iieceiaary. on erery occasioti, to 
take the power J'nim ttic loa<le(l xiJe uf 
the wheel, and as near the circumference 
as piinxiblc. in order tu throw the wel)[lit 
of the water upon the rcsirtnnec of the 
pinion, and thitl »iii')i n-iistant'e ahall be ^'i' ^' 

at Iho itoint uf ihc urealwi velocity. 

In the old wntcr-whccN. where the power was genernlly taken 
from the axle, tlie whole I't'tlie forte tiral piuued thrauuh the arm* 
to the axle, and afierwjirdi. by a pit- whet-t, or some other muttipUer 
of wpccd, to the machinery in the mill. Now. iti the improved 
wlieel», tltiit IK not the cmc, m the anna, braces, and axle have onlv to 
curtain the weinlit of the wheel, and to keep It In nlmpe; and by 'the 
power being taken from the CLrrumfereric-c, coniideraffle complexity 
in the triiii«mi«»ion of the power is nvulded: n grcut saihiK 1* "!«' 
effected »beii the upted required is irrealer thnti that of the Mlieel. 
It hao already bvcn fhown that this de;>criutlt>n of wheel hai a close 
sole; nnd un reference to the fijfuro it will be foumi that the tuil- 
endd of the butketn a, «. o, are turned nji at a dtvtflnce of 2 
inchea from the buck of the »u]e-plnte, and, runninK parallel 
with that pnit, terminate within about 2 inches from ibe bend of 
the upper huekct. The object of this contlruetioii ie obvious, a* 
the WHter in patsinf; throujj^h the opeuin(;s between the buckets 
drives the air before it, in the direction of the arrown ul n, a, tf , 
into the bucket above, and bo on in 9ucct;»Kion. till each bucket if 
filled as it paattm the npcrture of the cifltern from which the water 
flows upon the wheel. Irioiipeetive of ilio ailvantatfcs of clearing 
tlie buckeia uf air, additional benefit i» obtained by the facility 
with which the water i* di>:charf(ed, and the air n^ttin admitted, at 
the bottom of the fall, durinff the period of the emptying of the 
backet into the tnil-race. Thi* ia itrikln^ly illui^lraterl where the 
wheel* labiinr in bHck-water, a* the ventilute<l burkcts rix* freely 
Above the Rurfaee, and thoeommuniention beintf open from one la 
the other, the action is rendered perfectly free, nt almost nny 
depth to which the wheel may be immersed.' 

In hroaot-wheels eon«tructed for MU of ^S feet or upward*, the 
stone-brenxt i* not recpiired, as the hueketti arefurmcd with narruw 
openinji^a, and the lip b^-ing e>:tended ncnrer to the back of the fol- 
lowini? bneket, the water n retained inurh lonjcer upon the wheel. 
Under these circiimfttnnce>?, a ntone-brcfud i* of little or no value, 
when attached to n wbrel with elo-'e buckets, on a lii){h fall. 

The construction of the breaal-whcrlo, aa above described. It 
alm'iHt exactly rimilnr to tbnt for llie lower falls; malleable iron 
arms and brace* bein^i common to buth, an uIhu the axle, ilituud. 
and seicnienlB. These, wlirii duly proportioned and properly fitted 
to each other, form one of the ftruiiKCai, and probably tin- iim«t 
permuneiit rtructuror, that can bo attuineil iu wi/rka of tlila de- 
ncriptiun. 

Cummon Brvasf-JFJitvl fttot rfttlltitfJ ), iw canal meted bg Mettn. 
Fitirbuini will I.Utie, 'ftwrm Hit yivr* IBW and 1S-J7. 
Thwe wheels v!er^ executed upon the plan of the (jver<hoI or 
breuHt-wheel, tnkini; the water at an elevniion nearly equal to that 
of its hei);ljt. Konr whecti' of this deMription were conttruried 
for Messrs. Jamvu Finlay and t'o., far a fall of 39 fei-t, at Deancton, 
in i'ertfishire, and two other*, for the mme Hnn, at the Calrine 
U'orku, in Ayrshire, oa a full of 4*t feet. Takin^r into eiin-tidera- 
tion the height of the fall, the Catriiic water-wheeln, Ijoth nK re- 
gards their power and Uio MiUdity of tbcir coiistnictivn, are, even 
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»t the prewnt dnr, probaMy MHOf U» b««t uiJ tnort cfft^rtive 
structures of tlieir kiud ia cudstWlfi*. They h«<re oaw- Wrn at 
work upworxlH of Incnty yfnrn, during which lim<; tliiry Iihvo re- 
quired no rciiiiirik, niid tbuy reinniu iiiMrly tw perfiM.'t hh wlicn tlii'jr 
weie eri'tteJ. 

It wiw oriinniilly inlradcd to h«re erected four <if these wheels 
Ht lti« Catriiie IVrtrltn, Uul only t»*> Iinrc been constructed; jir«^ 
pamtiou!! were, huwever, mnde for receiving two «tliem, in tlie 
event of an enbrcemcnt i>f the re*ervi>irj> in thi- hilly disIrii-tN 
anil more jinwer lieinjr refiiiireil fur lln' iiiilU. Thi* extennioii ha* 
nut yet l)«en wanteil. a<i thate two nheeln nre ri|un.l tu ^U'-liiin^ 
|H>Wfr. anJ src siiffieienllv pouerfiil, e^nTpt in very dry nciLmiis, lii 
turn the whole iif the niilli*. The w»ter-*heela were m jiUceO »nd 
■muiiced tta tu emniriuiiiLJite their motion to a tcrics of connecting 
cnui-ithHft^ niid hv nienns of Inrge apur-wheeln nnd piiiioDH, to 
tniafunit the united |>ower of tlic w»ttT-wln-'f K throuKli lurfie huri- 
xontHl nlinftH til u cut Ui II -mill ttt a ion mi] era hie dlnluncc. and bImi 
hyniean»of A puit of Urc* lievcl-wheels artd shafts, to kev|i in 
motion inuither mill of eqiiiil mncnitude, in KiiutJier ditertiun. 
Tliene wtilrr^whL'i-lii nrr M A-et in olMneier, 10 ft. 4 in, wide inside 
the bucket, ami M inrlies deep on tJie shroud; tlie internal eour 
Moments are 4^ A. 6 in. diameter, 3} inches pitch, »nd IJ incliei 
hrofid on the cog; the larpe *pTi r-wheelw are 18 ft. 5j in. in diAuit;- 
ter, S^ inclie:* in the pitch, und 16 inchex wide on the cog; uud the 
piniuiu are tlie tmnie width and pitch, but arc i ft. l> in. in diame- 
ter; the larire bevet-whc<cl>i arc * feet in dinnieter, A^ inches in the 
[■Hob, nnd 18 inchef hrond on tlic cog, their prupiirtiona beinit e«l- 
eulsted tu Mnvey ihe united power «f all the foui watcr-wlicelft, 
should the orijtiDAl design cer be completed. The water for the 
supply of the wheels i* i-onvcyed from the river Ayr in a c«iial 
nnc tunnel, and frimi thence, ulont; the Bide of a fisinK hnnk, to 
the wlieel-lioucic. yrom ihU point it is conveyed to the water' 
whtH'ls by n Inrg'c t-heet-iivn trough, nupjiorleJ on iroti column*. 
When viewed from the entriince, the two wheels already erected 
hsve a very inipo>tiiig vSv\% each of them beini; clevntri] iijion 
«tonc pien>; and as the whole of the ciiitenK., clmci^f, winding up- 
pHmtuis g'lllvricf, &e., arc conniil^rahly eli-Tntfii. they lire eduveni- 
enttjr a{))ironehed in every part. Under the wheels i6 a capnciou* 
tunnel, terminnting at a conMdernhle diHtuncc down the river. 

The shuttle, and the method of reculating the water to obtain 
uniform velocity, niijjht alMi be noticed; but ns tbc4c must vair 
witli the locality in which the wmcr-wheeld nre t'otnhli^hed, it i» 
not necevuiry to enter minutely intii n deacrlption of them. 

Water-wheels on .i principle ititroduceiJ hy ,11, I'linrelet have 
attuinuil Kioni: nintidenible repiilntioii <>ii the continent; and an 
the author liiu con>lnri'ted one of tliem for Mr. De Kerirue, it in 
Ui^ceMary tu nitude briefly tu tht> peculiarities it poiuehM**. The 
tiHcketa arc of a ciirvilinenr form, and are (jiiile open at the buck, 
without any uihupliiit'; ku that they itre iierfectly ventilated. The 
water impinfifes upon them at nearly the loweM point of the wheel, 
th« Khuttle bluing arranged to <ir;iw upwards; iirid an the water 
entem, it foilowa the inwde cavity of Ihe liui-hiet, rises ui}d talU 
over into the next in succeuiion. arid sn on. Ity this system the 
force of this water in expended on the wheel itwlf, initend uf losing 
niudi of ito power in ruHhing along through the wheel-race, a* 
{(enerally otcunt in even well-made underhhot wheels, 

M. Poncelet hua Irented thiw Kuhject at such length in hiu able 
vork on watpr-wheelM, th.it it i>i ii«t ncceMury here to enter into 
further detailii; but it may bk* ob<>erved, that ajiraetical im])ruve- 
ment might lie vdected by ti'rminating tlio lower Ktinu' platfiirm of 
the racesomeiilml Bborl of tJia vertienl line of the centre of ihe 
ivheel, a^ the escape of the ivater would be facilituted, nnd the aa- 
t'«nding bni'hetH would be mure easily relieved of their enntenti^: 
ihls >» a {iiiint tif Kueb iraportiun.'e t'ur all wheel^ that it muut 
e^jually apply tu tbi> form. 

In thii Pajter. tho turbine, with the improvcmeut* rccentlv in- 
troduced in it by Fourncyrim, Zuppinger, Whitelaw, and ollierv, 
hav been entirely omitted. There are uiaiiy published etalemcnta 
relative to thoie inipruvenieiitn; but it* limited employment in 
thia country, up to the prociit time, scarcely ronderB it neco^wiry to 
r«fer to it. It i!), I»>wever. HVHcrled that as much att ninety to 
ninety-two per rent, had been obtained from M. h'ourneyron'n tur- 
bine; but that gentleman, in » ret'cot vinit to thi^ country, kindly 
furnished the autlior with data token from neveral of hii muchinc«, 
which reduce tlie duty tu a mean of w>vei>ty-two }>er cent. M. 
Zuppinger and Mr. Whitelaw do not cUim a higlier duly in their 
munineii, the average being from leventy to aevij^uty-four per c«nt. 
upon the theoretical value uf the fall. 



Sir J. Kemnik huI. Mr. Faiffaaiin'iripericnceiD IbeconiUDctiiin of wuer* 
whnii nil 10 K'ri4. •nil ihr prneral leniarlli of <br Paper were mi accvratc 
lltalbulr(»uli|iiii<ldcd, aaJhcvMRricTcil loditafrecwith aoy yotM initj 
bin hr ciuld nni sccord •ilh the ttatcai«i>t of («w ii»|wo*e«^ent* katlag 
Ijrcn ii>t(»du»d lirKc Ibe liiae of SmMton. Sir J. tt«iini« miM elaia Utm» 
o>»nt for tiit Ul« Uth«r, wbo li&il both iliiitleil Ibe ilitory and praetie* of 
•■ur.wt.esU ; and he would nut permit \\t. I'Dlrtinrii lo ddrtrt flOB hM 
own merit, ai he wu iintvrruli* «a:kii(iwlFd|ril lu lir ■! Icwt oae of tbemul 
(jrivdful cuail'ucK"! of lli»« nkarhinn. I'lie late \U. lUunic introiluRd 
till! iTiiiFm o( lijiag the witci on lo Itic wlirrl in a thin ttream, not esoeed. 
lii( lb tnchri III drpili. In aildiiiun to lliis, aud for the porpotc of »bu« 
tliB utmuil advaouitc ff ihe fait, be ui«d lb« «uiv«d aiiiirat.Ie thulllr, ud 
at ilie ainie liin* (•■'■d lario-ai eurvra for the buckfla. It appeared that M'. 
PaJT*iiitn bid ihrerUi-l hU altanlioii to neatlj the aame paiati. at there ru 
grrat •miilariiy in llir marhlnH. he haTinf apparvntljr taken the lul^eet np 
nhcro Mr. Itennie had Irfl ll. and the eictlleal reuilt apiH-iitd in lb* tiata, 
rnpiit* contamrd in the Taper. I'unt'ekl*a txpeilnieuli ua tbia an'jctl 
ahowed. Uiit m loinr wlirrli conitiuriitd wiiti cutied buckets, but *iia««t 
aule.ptilei, and lecrliing the water aliiia>t like undeiihol wlieclt, an adtaa- 
tage of ten per cent, uvei llio uidiuaiy form* could be attained. The cipa- 
rimcnta «f H'c Franklin li.illtule, nitdii upon large wbarla, ware p«((iap* Iba 
nual Tilualile. Tiic grcatett tetuit olilained waa, he bellev^, about aitly 
wt cant, with • trlocity of about ti feet per aecond. At the opinina at 
Proifttor Kobiion had been qunlad, it tnighl not be unintertiling to atile, 
Ihit on one oceati-m he wat er.naultrd hy hia fnimer pupil, ibe Lite Mr. 
Rennir, aa to (lie lieit foiiii anil diniruilout of • watrr.wlicel, and Ibat Ihe 
rttult na* • rnmplete faiimt : prtrtin; ibit bia practice wat not at cuod u 
hii theory. Some llmo aincciii waa eipecled thai ■ be turbine would, ■■ a 
great uieaBure, tiipcrwde wal<r.«h«ln but, h«"**er well lh*y might be 
adapted for peculiar «'liiaibni, th>;y bad not been generally inttodueed. 
Puurneyroa brnugbl Ihe Idea froin (jtrmany, and mattfrialty lenpro^ad upaa 
th* cauitruftLun, until, aa he ilaled, abnut Mtealjr-tlTe par cent, of p*«<r 
was otililnrd frnm Ibrm: lint he liad tierei yet teen any lorbine pMfara 
tint Biiioiiot i^r duly. Whtti'lav'a wheel (nllowecl, and waa atated to bm 
attained ubout llie tame power. Tbetc marblnn, bowercr, wcte botb dittodl 
ot coniiiuctiou. nnd did nut appear to mak* pro(rcaa among eufinowa, 

Mr. Fa inaAiBN regretted that he bad not read anacoount of ilie lnprai*> 
mtntior the lale Mr. Hennio, bulb before he had conitnirtcd tl>e wheel*, 
and when he wrnte the Paper, at he >cnuld not baxc failed to hcoefii by fol* 
lowini In the itcpa of to worthy a pccdeeeaior. Tke turbine bad beoa 
noticed tety curauiily in Ihe Paper, bci-auie the tubject had been iMairly 
eahauiled in Ihe vieellrnt Paper by Mr. I.rvria Gordon,' arid liFcauM tbM 
niacbinF had really been bm litll« em|il<>}'ed in tbit country, «llhau|th i«ai»- 
what rxleniiitty on the euntineiit. He liad coottrucied one ifir M. four> 
neyion, which had beeu trnt to lialy, and was atated to ha«e doae pod 
wufk. He bad alio eiecteit one fur Mr, Wliltrlaw in Vorkihire. for a fall af 
120 feet. It wai at 5rtt Z (eel in itiuaicter, and mide sbout 400 rcTolutwai 
]icr niioDte, at nhicb apeed about thirty per coat, of power waa obtwaedi 
it wsa then allcrcd to 2 fl. 4 in. diamctar, when alivul fifty pee ceaU waa 
airivcd it ) and be believed llitl nllicr nllviatiu-ni had ilill further iiaproaed 
it« action. Sanjo prailtcil illfii(^ultiE> otwi^t occurred, tucb, smong otben, 
aa Ihe meani of lubncaling Ibe main vrrlical tplndls under water, vhiA, 
far oidhary eairi, lendril to iiidu'v a preleretioa for |oi>d waier.wbeelt. 
Mr. Wbiliiltw had aaierCed, thai with a good fall, u much as aevenlj or 
aeveiiiy-tivo p«r cent, of power could be obtained but M. Puurncyran did 
nut anticipate muie than scvrniy-lwo per cent. Mr. Faiibaim bad aeca 
abroad a kind of turbine working borixunlally, which roMiTcd iLe wawr, 
Ih'nufb pipct, frani • very high fall, into curved buclieU, upon tlio two op. 
potilerklitoiilieiof ilt diameler i the idocily was eery tonaUcrabU, IM 
the [Xiwrr ^sinrd wai lUted to be great. 

Mr. Chokcb laid, nn< of the tn-oal lucceiaful of M. Pourneyron^ tnrUnas 
wai aicetrd it St. Blaiicu, iu the D lack Poreil, upon a fall of 350 fed. Tb« 
ditmeier wai 1!^^ iiicbei : and when thf alutca waa npen about one-ibird ot 
an inch, ilie maeliLae made 'i.'HiQ revoluiioni per minutp, with an esptadw 
lure of water not exceeding fiU cubic fret. Tlie lupplr of water waa da- 
rivad from iticatna aniongU the aurmunihn; liilli, and twing tulieetcd inW 
a reaeriroli, ditiant aliout Ibice-quarleri of a league from the turbine, was 
tlieiico cunvcycJ lii it in eatt-itdii pipct, 18 Inches in diameter. Tbe twUM 
waa uicd fui drivnig • ipioniiig fautort, cvntuininK U ,000 water apiadlo, 
with the roving-fraiura, carding enginei, and all other Bcrctaary mathinerf- 
Thc duty of the roachiiie wai eakulatcd, from eijierimeni, to b« equal to 
(evenly per cent, of the water tipendad. 

Mr. Clt.v^ laid, hii cuilotn in the conatruclion of water-wheels bad bera 
t» ubtuin (re« ngrrta for the air by aiiuplc aiiRnings through Ihe sola- pile 
Into ihf inieHor of the wheel. The coninionoo for eonveyltig ihaalr u^ 
waidi. adopted in tbe wheeli which hid been deserll>rd, wsi a decided { 
prcvrinenl.and wimld lend luatrtiall)' to Dial regular filling and empij" 
thn hockeii, wilhnul which uniforniily of mniion could nut l>e inaured ; 
(or many of the (abiira manufactured b; nitrr-pnwcr that irgulatiiy wai 
C3>tnlial. The ordinary veloelty of the wheel waa about fi feet (itr accoad j 
and with rcapect lu (he per cer>lage ttt power obtaioid, whto lb« wdai Ml 
up^b ihewlieel wtlhaut Impulir, and l«ft it without veWtity, be eoacfisrt 
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ttMt MBilf 111 IIm pmnv irii nttd. fie ■dmirri tho itcliili tif nnctrurllnn 
of Ur. Paifhilra'* wbcvli, pantiiiU'Ir (>•' »"*at.tiyirut fui lihin): iliir )ifl an 
Ihe badcd tiit of ihc olKrl. iuil Ibui muking llie axle only Hit mcaii* of 
irtiloing ibe «bccl in it* |il*cr. 

Ur. FAtKBAiKH (laiMl. in ■mitrr to Captain Muonom. Itiil lift eoniidmd 
ibc form of Ilie baikci ilid cuninlititc mjlrriallj to iht KfuUiity af motion. 
Il »M impunanl t« cair; th« vairc Havn a* nMr In tlic icrckal c«IiIif aa 
pMathle, M) •* i9 ftt ilie 'ml cITo I (rfnu il, iikJ jti to brntin tu pert witti il 
MaOAO u Ibat line «m immpiI. Tlial t»((ii HMakn fnuiid to fill tKtIcr.and 
' Irtt waltr in linr* uf drought. MtiilM il w<4kpd trry raiiU, and wlUi- 

\il>f*'J f'om hack-viKr in limet nf fli.nd. Tlie Kntilalinji; wlifoi. •tr« 

!■■ mruiiil («r trr* liijb falU; ttipy >nutd hi more txpenitv«. init tha 
Mmufv af all IwBtflt Mn( Ilia co*i,ht could iioi contiiler thtn of niucb 
■rfranUKc lor hkth fatli. 

Hr. D&aaiiHiiRB tlinoght itiat Ihorr wm MarrHy a liluilion in Cornwall 
tD whkb tbi* kind o( hIivpI mia ai<plii*at)1«, » all tli« falli wart rtrj hi|h. 
Thr ulrnla in Ihiit ditirii^l ofrc rlwtfljt rmfilori'd fnr wo(liin|| (limpprt, or 
fx puoifiiK' In Bcithrr r*ir «ai rr||ul*Tii; of anion at all (LCceaiaiy : for 
trampinf, id eieitio* d( force hm revriiiial in raix ihc hrat; [ilungrr'rucl», 
anrf then tilt «h((t uigl)l mil iil »"j- vtUifilj during iheolhcr porllcn of iti 
r*foI&ti«D ; ■iid brfore the i.rit tir-iln' ««> mart?, povrr vaa aftumulalfii, 
bf ih« nira filling of Ihtif particular l<ii(l>et>.Ih« i^ihrr* pntiiMy n"! Iia^«in][ 
k*« Bmrc than half-Qlled; ihv mttiwrighl i)ifttfnr« ia>« pltni 
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nhir* It arai Impottanl t» ohlaln the nlnttct rrgalarilj of nxneoeDt. Ua 
bad hMfil It (cmiilifd, Ihtt Ihr jirn <|iiin li> waic/'poner olilaiDcil ■ bighor^ 
ptk« in Ibc nitikri llian tbat f'udu'^i^'l ''^ itpam-poncl. Mr. Ruattll htd 
irini aonie es|i«niiiciilB an niicr.vlittlt, and fvuiid ibc radial bt«a*l-«htcl* 
gi(« rcry Rasd rwilia, vitii • (all of alniil 14 fvol, and tlie iluice and 
walcr-cvurt* m> arranic-d at tu bring lh« oaier oa with ti little velacil}' ai 
pAuitii*, filling tW tiui'lifii t<toptr\j — wlitcb, bowet«T. could nnl; be amoni- 
|>liitii^ ii|i to a certain apeed wtlhnut a ayttciu of tenlilatiun. lu higb (allli 
Ihii berame ereti more taatntlal. and, In fact. Indlipanialiln. 

Mr. Kaikhaikn f f pUl(i*d. that lif had trind boih nielliiuls t,( Ullnp olT 
the fartr, and pitfeited tiking it trom nnf- iliie only. at. in addilinn tu the 
alhor o'ljtrlinnt. «b*n ibr icfiring «u dird on biMb iidet. Ihc rlailicitf ot 
Ihe wmu^bl-lrun leniion arma Iriidrd to break tlip terlli (if the plnlona. It 
CDuld tlierrfoTC ont; be done wb«n Uir nhrrlwaiperfcclly ri|;id. Mr. Slmlti 
of Derlif , anil the late Mr. Heno, oi MancUtttr, bod made man; iiaparlant 
impioieiDCDM in «al<t>Khnla, itirticulaitj tbuK un [l>t lutpcnkion jtrintiplei 
winch a|)pe«icd noi* t« be tcknovilnigcd ■« Ihe moat adiantagcout COn> 
(liucli'nn. 

Mr. Db SbiuiDB tald he b<d olitaineil nearly it^cnli-eigbt p»i cent, of 
power from s br«a»t'"tit:tl, »iib a good fall, when the penpl'iry <*■« iravrl- 
ting at a Telocity of C '(ft pec ^rrnnrl. Ilv bad riectcil leTrrM of I'onetlel't 
ithMl*. and thouftbt well of ihem ) in<t»il. (or renain ■luiaiinni be lliougllt 
Ihey «ri« prvfrrablt to any olber form. lltliough M. roncrlm bad nei-er ;rt 
becB abia lo obUia Ter^ lupcriDt reaulu from wbcela greeted uDdu bis own 
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ng. 8. — Walw-whMl aa l^iMlefaayilant. 



Mr. WicB>rr>io c«n*id<rrd Ibcwlicela inC«rii»all and Ihoaein Laneaihirc 
*erB —> dilfeieDlIf eiupluyrd, Ibat no urtful compariaon eauld be drawn 
teiwetn them. He tboufihi, liowe'tr, ilitl iio d-oubt enuld iiiil at lo the 
idnaiBge* of Ur. Pairbairn't iicprovcmtnia. where ateadinett of action, and 
tha aeonotnieal ute of water, «vrr rttjuirrd. He appiebended that loiue 
diOmhy Blight occur irt Ilmra cif flood ; biil the fdrm nl the liuckel* «ai 
nlealaicd to meet, to tnmc extent, even Ebot objection. Orral nitenltnn 8p> 
prared to be dcimiedly giien tu ibc aii^le foitued by the buckri witii ilrf 
peripbery, aod be conceived tbaiit was aijucaiiiiii vf importanci:, uatiitulmly 
IB relBlioB to tbc amount of alimn upon the aiii. Mr. Wickitred had 
lti«4 aornc experimentt upon laige.iiud nater-wher!*, built botb on Smea- 
lao'aand Rrnnie'i ayitemi, hut had not nblainpcl from them more tlian 
Hftf-ati per cent, of power; (be velocity wa< |rnerally slioui C feel per 
aerond. 

Mr. Scon Rtiaau-L bad rarely aeen better dciifnfd. or riore ably eircutrd 
n*rblnei, than Ibear trnlilalrd watrr.whrela, and be IIioukIiI the prol'mion 
woB aadtf obligaiitfo to Mr. Faiibairn fur the ImpioTcnicftt be bad tulio- 
dand. Be nigbl inilanve, eipecially, one point of imporianeei Ibit «m, 
til* sethod of lakirig olF Ibe power, lij' inaid* graiing, from the loaded part 
nf Ibe periphery, tbut avoiding ail riik of ■training the wtougbt-iron teniian 
aroie. Attempii bad been made lo imp.TO*B upan ifae ayatem, by taking olT 
lb* power from Ihe twn abdra of the wheel ; but ibey had not been iucceai- 
ful, Ba ib« gearinit on both lidet did not woil veil tofpilirt, and a itaoiulDBi 
Bialioa wu conmiuuicaied, wbtcb was TCry objectiooahlo for spinDing-iDrlla, 



tiiperintendence. Mr. Ue Brrguc llien txbiblled a drawing (Ag. G), and «• 
plained tha conilruclion ef a wbeel, on thi« pi'inciple, to he erected at ihB 
[.oubKgBt. iiearMu'iitierial, in Calalonia; one of the kxtae Viad hating been. 
already erected by Lim at Geroni. between BareeMna and UcLlegafde. Tht 
diatnrier waa 16 fi. 8 in., and the width wai 30 fere, which, with a fall of 
6 n. fl in., paurd 1 2D.00tl cubic feel of walrr per minute, when Ilia periphery 
iravelleil at a vcli>dty uf II to 12 feci per wcoad. An urdi.nary breait- 
wheel ttuuld rei|uire tu be 90 feet vidu, lo uae ailvantageiiuBty that quanllty 
uf water. It woi found that tbe Telocity vf ibe periphciy thoald be aboat 
flfty'five per cent, of that of tbc water fluwing ibrough Ihc alulce; and upon 
thete data the fiowcr uf the wliecl nuuld be about lilfl-hoiic pawct> The 
burkfti were of • rurred fortn, and lunda nf wroughLiron | of an inch 
Ihiek : BBd tt would he obwrved that there wai a largtr number of buebeta 
than u> II at, and tbit tbe water came upiin thcin at i. tangent, through an 
oriliee of aucb a rnrm and [Iimeniioni >> !□ allow the bimkela to litl raaily, 
Bl the rapid iperrt at which the periphery pnated before Ific iliiice. Ihi* 
gteftt piimaiv velocity waa viri important, at il rauaed a conaideiah-lc uuing 
in the gearing of tbc pjIII. The main tba/t wai furcced by a hollDW cylinder 
«f cail-irgn, 4 ft. 6 m, diameter, in ahart lengtha, bolted togelberi and the 
aima were of wrouglit.iron, made icry tight, and of Ihe lacoe form at Ihot^ 
of a paddlc-wbcel oi a tteatner, and placed very clote togeihrr. The ilraiB 
wat brought entirely upon Ihe main ihaft, and tbe weight of Ibe wheel wot 
Ibui reduced to about 30 tout, which waa very little for ai) poweiful a 
tDachioe. Tbe ilutce was fujmed «( caat-irun platci, with planed j<iiiili: 



I 



• 



b«ltC4t throDEh lh« flinchci. (o taint one Urge thulllr. of tbn cnlln brctitlb 
of tht whcrl. anil it> cnolina oa* rritulitrci )it niJial tTt-mcti. bclw«n tilt 
lUine *|)(on mil the bick nf the duicc, nliich cniild Ihui be riiied wiib 
|r«tit facitil^ bj ruki >i><l piniont, •ni be regaltled hj the ordiiitir gottr- 
nitr, the irciglit uf (he ititiiie btin^ in • giot ilrgiri •itppiirlci] by the vilrr 
Hawing hon'Tatlt it. on to lh« «lit*l. ll mA«Nl «<>rT MCiifiKl^ bfCwMn tha 
wden-ilk of iha p«n-irough, and Mip-letth«n ii Mch tid« pr««ent(>l tn; 
MFitle al water. Thii kiriU of wheel wu '[en nffiH-ipit ti<r back-wiln tlitn 
in; olti«r iDrm. «nd thn sitnr actrcl npnn il wilh ili full poser of vdodly. 
williDUt anj impfdimcni frnii] tlit tir m ciilrrinR, a\ thrit nat nn tolp-pltlr: 
the burfcrt» «rrt, tlir^eforv. fulci) and emiilirJ wilb frcat fudlily. Mr. Ilr 
Uer^uc wti aaiiBlicd that Ihit vm the brit kiiti! uf wIimI fur all fall) uniler 
S feet in height; and thousb the priitcigilc diffeicd CMcntiallj ftotn lliat 
ffa«rtll]r Ulien a* the haiii of coailiuctioii «f water- wbceb, hi waa ineliaed 
(0 prefer il tc to? other tjMu. 



BVILDIN'O MATERIALS IN PARIS. 

On tkt BisUditig Maleriaia SnifJo^tl in Pari* a»4 in the ralfttf of 
Ihr l/ourr Srinr. Itv GKuKot: ItrnsiXL, ¥jm\. — (I'aper read at the 
Royal I]iatilul« uf (iritiKh .VrchilrcU.j 

At the prcnent dav. ttlien tlie attention of tlie |iri>f«i»iAn Iih-h 
been !Mi piiivcr fully fiin-ct^d to what mny be cjillcd the physittlofiy 
A'i tlie iimteriiUii citipliiyi;il in the rxecutimi nf tlit^ wurkii rciisriiittctl 
b) their chitr|C«, it may de iiiterestinj; to etiiinitie thn |>ructii-K itf 
the n^chitr<^ts in the iioi^-1iljo urine cupilul. Such aii rxfiiiiinatiot), 
imireorer, bciToiiics more intcrcKtinK frtyni the cotnpiirati vely t>up&> 
riur nttetitioii piiiil hv the Kn*iii:h arohileian nriil etiK>ni;LT« t» tho 
Vtudv of the [ihiluwipdy iif the Mici:liunii--«1 jmrtH of tlifir immiiitd. 
^Vitfi the (glorious exccutluna of Krnnic, Trfdgold, Jlarlow, nnil 
llv(If;kiii>H>n, nrnrly nit tnnt wt- kimw nf thf rhcmicnl and mi^chaiii- 
vol nature of tht iniiteriiilN we \tav« U\ em|iliiy, i.i dt-rived fnim the 
works vf the Kreoch nutltwm. The nr^ictical leit^uiis they tiive 
drawii from their rescnrcheH become, tlicrefuri", cf itiurh morti im- 
modiute jmpurtaiicci und, ulthDUjfli the- ^'L-iili^inml iiuture uf tho 
eountry in which Uipy nrc iipplit^d UifferH ao if'iilirely frtiiii that uf 
(lur own, yet ihi mode of nnalyiif B<Io|ited, and the coaclubioiiti 
iirfii-eil Hi, lire u ap|ilicjiblc here iia eldcwhcrc. 

BuildiiiK nialerialii may \>« ncpiirutt^, far Ibe pur|)use* ot clnwi- 
OcAtivn, into the folitiwiiijt (trou|js;^l»l, hlime; iind, hriukn; 3ril, 
ItniM; ith, wood*: 'Ih, mvtnls. Under the hcnd of bricks Hrc iu- 
yiuded tiles, pollery, nnd eutiliciiil itonew^ under thnt of limes nrc 
indcKied pluHter, cument, wiud, vtuceun, fire. These materials nrc 
to he examined — fintlr, an tu the nature niid iiu-aJities of their euu- 
Btituent parti; aocondly, u* to the manner nf their use. 

I. BrosEa. — The atones employed in building are grouped thus 
— lat, the flrgilliiceoiis; Vnd. the caK'arcons; 3rd, the gyptcous; 
4t}i, the nilicioim; .tth, the volcnnir mid divert nntnm. 

Int. The Arjfill/uv/oug .Vtojfw,— These am eumprised of a base of 
alumina, g^ne ml] y roniblned witb nilicitteK nnd tlip Dxidtw nnd ciil- 
phurelM of iron. They di> not eifervt-M'c with the (icidK, and are 
i-ompoiied of aucce^siva layer^t, easily separated. The schiiitii and 
■datcK are of Ihle ctaHK. 

Th^ hlati'u iiwA in PartH are cxtmi^ted at Angem, in the dppnrt- 
menl of the Mainf> aud Luiw.'. The i|u«rrieB are oiieneil in n hud 
tif Silurian a.rj^illa«eun!i ochiit of an enornioim ihickneas., whiuh 
iHitenipii fur a lenutli of LO mileii, between Avrille and Treluii^, 
paiain^ uriiU^r thf Iiiivn of Anger^ ulicre tlie Muyenne enls the 
direction of the fiirin«i«n nt right angles. There are eight <|uar- 
rieH opened iu a direction from east to west. Immedlatety under 
llie ragetahie i>oil is found a bed nf iiiewlierent «'.hist, named in 
the country '^eniMe." Tliii iw foIJou otl by » hei diffii:ult l>ii rli-Hvv, 
and, thereiore, Uied lucally its a rubble building Htone; and laith' 
ncrurx, about 14 or ]i feet from the surface, the uiiefnl sl>iCe. It 
I* worked in patches alunit 4Uli feet widv, leaving niideriivuth an 
unknown thiGkueM, though Die de[rth iiuarriixl in many camu vx- 
tenda to 300 feet. 

Tbe uiinrrieK of Anavn fiiraidi a ulatv of a very fine grain, re- 
mnrkahly thin and Eight; nlthuugh the oiieeifie gravity of the ainte 
itielf ill very peat. It ia S-ooo^ water neiiig l-000, or ls« lb. [n'» 
foot cube, tour Riie« are worked for the I'ltrls market — vie.: the 
"graride carre forte." llj lonp by w^ H-idi<, and ^ thick (O^.'iSa 
X O^.ai" X O""."*!:!)'; -ind, llti^ "jiiTt'ide tiim' fine," of the Kim* 
dimen>ii>n« ;ih to length luid bremlth. but nf alujut half the thick- 
neaa; 3rd, the •■carteleltet," mJ long by ft^ wide byi thick (0'".VI7 
X O"'.!^ X 0'».(H13; and *th. the •'nirlclelle fine," of about half 
the thickni-«<. Aceordinv to the vtatiHiiral retiinm of the In- 
fivniaiin dea Mlnea, the value of the slatea extracted al Anger* in 
ihe year IMJ, waa at the |iit'<i mouth I,Vii),OJ<)f. (2G,too/.)j and 
therv wef i> vmj'Iuyrd in the quarries 'i,36(i workmen. 



The Qtiarrteii of ChnrlevUle, In the depnrttnrnt of th« Ardenni , 
are worked upon a larger ^cnle for the iiiipplyof ■lates fur the Met 
uf Fraiire. ilutlaiid, and the I^iw Countries; but the expensive 
land iriirriiige prerenta them l>einK eroployed in the csuital. Th* 
value of their uroduc* 1* about 1.793.9Mf. (7V,i»(»(«.): they employ 
V.Ht3 men. The alatoa are w^miewhat wider than thoae of .^ticen; 
conMMjnently they decayed rapidly in the damp countriea where 
they were nuiaUy ampluyed. M. Viulet, Ingenieur dea Ponta et 
ChauH^ overoune thLa objertion by routing the sUtn antU 
they assumed ■ red tinge; their diiTabiliiy w»ii iluuhle<l by thti 
pruceiM. In the nrii(hboiirhiHul of St. L£. in the departmejil of 
Calvadtii, are aimie »Ule quarriei in the Cambrian strata, which are 
u*rd to a considerable extent in the neighlHUirhoDit, and which, if 
the land rarriiigr were not so niiiioii!t, would douhtleiuilr b« for- 
midable rivnlv to tlio«e of Anser*. The cathedral of Beye*4X is 
covered with the former; but even there, the price of the Anger* 
^^ltc insomuch inferior to thnt«f 8t. I>ci, tw to ensure the prefrrenre 
fur general iinr, in njiite of thn superiority of the latter. The 
value of the slate* extracted Iu the department of the Calvados in 
IdM wjia ly.;j<iof. (4lU) 

I'he ucnal priicticc in Vnrie and in the departnenta of (lie 
Lower Seine, in to imil the iilatea with two naib upoa battene half 
an inch thick, nnd from 4j inchea to 7 inches wide, that ja to aay, 
either of denh cnt in twii, or nf haltcnH. Sometimes these 
*Woligeji,'' SH thev are rallvil, are of poplur or aycamure, but tl»cy 
decay very riiiitdly. The tilutes lap over one another Iwo-thlrds u 
their length, leaving a "purenu" of onv-third, wlieu the incUnatiop 
of the riKif i» not above 35°: at *&° the pvrvau in uue-hiUf of the 
alatt'i ut fit)' two-tliirdrt. The battens are rarely laid cIohc, for the 
slates are found to decay moro r»|iidly if there vc no circulation af 
air. The uaual s|ihco between thi* battens is abuut It inch. Ilioa, 
riilgro, valley's and gutters are exvruled as iu Eii|[land, with toe 
trifling except ion, that step-metal fhiohingn are uukuown; the idatl^^ 
lire made good to the Pigtion walla by merely eoveriBg the tnectil^H 
angle with plaster. ^^| 

Vnd. Thr OiUiiriMi* Stanen. — The formations wUeh ftimiafa tile 
building atones of this class occur in the neightiourhoud of ^ti^uj^ 
of the basin of tlip Lower Seine, in vast ileposita. The ««■• w 
which they are extracted, and the proximity of the quarriea to i ,^ 
places in which the stone is to be used, render their employ abmrt 
imperative; and it Ik to tlir use of the^e niatcriiiK that the nion«> 
mental chararler of Paris in iu a great measure to be attribuWd. 

The iiatuire of tbis clano of stone in too generally known to ro- 
ller it worth while to dwell upon it at pretteirt. Our geulogieal oh- 
acrvationM will therefore be merely confined to an enumeration of 
the (ireat sources of su]i|)ly. These are, for Paris itaelf, the vart 
tertiary formation, which ncarlv eovt-rii the whole of the depart- 
ments of the Seine, Seine and 6i«e, Seine and Manie, I'Oiae, and 
extendi into those immediately around. KoiiFii, nnd some of tW 
•imall towns iihove and below it, u«e large i|Tiu(itili(« of an indu- 
rated ehnlk met with on the banks of the Seine, whilst Havre and 
the intermediate towns derive their building stones prineipallv 
from the nolitic feirmations of the department of CiUvad»«. 3 

Nearly the whole of the ilcimrlment of the Seine In which Pa 

li Kitiintcd, mav he eim>idered ax capable of furniahin^ calcareana 
atones for huilaing purposes. The excavation* which have been, 
and -itill continue to he made, in and amntid Paris, are immeow. 
.Ibout tine-Kixth of tho town \* built over the nbanaiDned <|nanriai, 
whirh are knuwii under the name of the ent.icombs. The quarters 
St. Marcel, St. J acoueik, t>t. (iermsin, and CbatUot, are in tlits oaa- 
dition; nnd \X is CHlcultited that the mass of materials extrvted 
thenccfrom ia not less than .1MJ tuillioti cubic feet. At preaent the 
bulk (if the sujieriur stones furnished by the department, cootes 
from the quarries of Areeiiit, Hagneux, Moiitruiige, and 6t. Clood, 
which lie 111 the south'Wt-st of l'ari«. 

T]i« department of the Seine and f)ise, la rich In qui 
Amougitt them mav he cited those of Saillancourt and Con 
near Pontois, of Poiss}'. St. Nom. St. Maiire, I'lle Adam, 
Chereuce near .Mantes, and upon the hiirders of the Chalk. The 
departnii-nt of the Oise furninhe* the \'\r^ of Seolia, and tlie 
VVriiflce of St. Leu. The Seine and Marns furnish the>erybcMt- 
tifitt stone called the ('bstenii Lniidim. 

This stont' I'f Ihe ( balenu Litudim ia the hardest, denaeat, and, 
confceijiieHtly. heavient, employed iu Paris, ll is nearly a pure 
carbonate of lime, containing in I.CMiV parts IK only of magnena, 
and IH of >>ilicjite of alumina. Its colour is a grey, ulightly tii 
with yellow; it i* subcrystalline, resists the anion of the 
sphere, and bears a kind n{ jiolinh. The quarries frotn which { 
exlmclrd are nliont (IS mile* fnmi Paris: yet the great mperiorilT 
of the aloae rrauses it to be preferred wherever p«at aoliiitf v 
deiired. It was first employed la the erection vf the briilgc of 



"^ 



uarria^H 
m. and 



mewa. 



»». 



THE CIVIL ENGINEER AND ARCHITECTS JOURNAL. 



339 



Nemount; mbaMpientlr Rniulplct dmiI It for the paring of tlie 
Puithron, Th* (lurriiTp dr I'Ktoilr i"! fMced with it ; llip ju'ilentalii 
of the Pont d'J^rm, the Inrite Iiiixjuh of tlie ('hHt<*iiii d'Euit, and nf 
the foundBtioo of the tnn>>coiit». itnd tlie |>Hra|ie1i> of the ti^tre- 
plein of the Pont Nmif arc cxn-utcd of thi« «tone, ua nrc mImj tli>i^ 
■ttOK, piinipet wallii, and Inluotradm of the cliiiri:ii of St. Viiireiit 
deWul. 

Tho specific ^Tity ia «'605; Un wei([ht shout ISSlh, Eng. to a 
(<wt cube; ani) U u nolo to rrnat a crushing weight of SSSkilo, 
per ceiitimMrv mnare. 

The ILac, whiti waa ftirmerly extracted ti> lUe M)Uth i>f Paris, 
vu an exceaiiTel^ hard (tone, but the qiinrrJes are nearly ex- 
haast«<l. Tie name it still n-tiiini-d nmonsot the niinrrj-tntrn, and 
It by thetn a»|itin) itidi«'rim)nnt<?lj to the hiirdeitt Wd> uf acknm 
frwirfrrK, which rarely ucinir in any tribal ile|>lli. At Arceuil, Bh- 
^neav, Moniroitgr. tic. the lia<i b tiiir-tn'ained and compart, but is 
rarely raiseil in blorks of mori' llinn a font thick. At Mimtert-nD 
It is occaaionallyS fe«t thii-k. At ^l. (Huud, it ia aoft; at Maisuna, 
!■ tbe aoQtb-weat of Paris, It inkeH a ro«e tint, and occurs io bed* 
of (nwn 9 to 10 iBche* thick. T)ii^ aprcifio gravity of the lias is, 
vtt ibe avemKe. t'4SS: tKe fool nibe ireigha IKlh. ; the criiibiiiff 
vtiglit per i-entimctre aqunri- ib even Krealer than thai of the 
Cbatcau Latidon; It is i^j kilo);. It wax iloiiblleM fur ihiH reft- 
tm that it wax r-ho^n for the eitecution uf the coluinnii of the ex- 
terior uf the Miulelrin)- nnil of the iloiir'te. The crotrii moiildiiis 
of the large {ledimeiil of ihi- Louvre in esenited in lias, eitruilen 
»t Mrtidon; it ia of two pieces etxrh IG m. H c, luntr, by t id. 60 c. 
vide« by 4« c. bijeh (iS ft. Sin. x t« f^. (i in. X 1 A. 2 in.) 

The "cUquart extractetl at ^'a^gi^a^cl and Mendon is a Kpecie* 
d lias of a rather lonner (eiture. 

The stones railed the "rocbea" are hard, of a roarse erain, 
rtr7«b«llv, Theyocnirin bed* rarjing in thickneiw from lit. 
tin. to sit. 9 in.; their >i|i«cilic|CTiivity ii> Iietween 3-(li and S-3VS, 
the hcKrieet beinir, aa tmual, the lievt. The ftiot cube nrKigha be- 
tween ^A^ lb. and I VI llj. ; the crufhins weiKht 302 hilocs. and 
%3 k. p. c. (4|unre. The ruche of St. CiiMid i» red and idtrlly. hnt 
rf a very superior <|unlity; it otcum in beds fnmi IS iiicli'm to 
i feet thick, and has the peruliur uualily of beinK aljle to lie em- 
^ilsyed on the wronK way of the dc<L The iaulutcd column?! of 
tile cosrt of tbe Luurre and of the icnrdcn front of the Tuileries 
Kt of this stone, and har« Bl«ud well fur ujiwardx of SCO years, 
IKe shall have occaajon to revert to this apparent anomaly on 
Kme future occasion. The huMtncnta of the Madeleine, ^t. 
Vincent de Paul, Nutre Pnnie de Lorette, uf thi; Palais du Uiiai 
iTOrfav, and of Die Bour^ie, are executed in the ^'ruche ile Bo- 
cneux." 

Tfa« bridms of Keuilly, the Pont dVi'na, of Louia XVI., and 
Dninerou* Minliar conrtructiuns >re built of the "rvchv" of finillnn- 
fourt. At Konen Ur^fe quaiititii^H of lim rouhe uf Ub^nnice are 
employed in works which rcQuirc «olidit)': for instance, the utone 
hian and the bn<enaent of the {'intom lloiiKe. Thf rubble hlling 
of tfic bridjKe in, however, «f the \\;theuil alone, one of thf lowest 
membera of tho tertiary formations. At Havre, the plinth of the 
Haaeam i* executed in the Chk-renco stone. The practice of the 
French arehitt^ctI in never tu employ the vofier mutorials, such aa 
tbe Ca«n oolite, aenr the (ground. 

The '■plerre franrho" in n fine. rltMe-grntnfd stone, lew dense 
■nd bara than the "nirhe," hut prrfeniblr for the dei'ornlive pur- 
poses of architecture, on a,ccoiimt of the superior homoirenitj- of 
itacrain. It« niccific ^nvity is about 2-130; the foot cube weifclia 
l^lh. nearly: the rMixIiiug weight if nbiiut 1:^0 kilogii. per centi- 
metre. The lower p«rt» of tkti P4ntheoEi Hre of tliis Ntime. ex- 
tracted at Arccuil. The annle stcincH of the fucade of the nainv 
buldloi; are executed in bliirkft frdm the banc roynl of Conftann, 
of tit* SBtne naturti; they were 10 fi-et w|unrD by nhout ri ft. C in. 
blj^ and writhed almul "ii tan*. The unJies of^ the portico anil 
ot tke interior uf the church and the dome, the entublature, and 
the capitals uf the extcriur order, arc of tlw same stone. Tho 
Vcrgdoe and the St. Leu are uf tlie name category, ns i» hImi the 
(tone of ri!c Adamj they are esienwvely ufted in Rouen and the 
neiffhbouriug citict, on the banks of the fleine and the Oisc, in 
those of the canal, and on the Northern RniWay. The exterior 
dime of Um Pantheon in in \'er^ltH.- Ktune. 

The lambourde is a Koft rtonc of an even, cmtso grain; it de- 
conpoBM when ex|)o«ed to inoiHture, niid lu tbereforo only used in 
MMitiiMks in which the action uf t}ie atmosphere is the cligbtpal. 
Tbe beet etone of tliif (lei>cription in extracted at St. Mnur, where 
it reaches I ft. Bin. in thicknew. Some beautiful »t<me»i for inter- 
nal work* are obtained in tbix iierleH of Cixidaiui and at Ht. Leii, 
which attain 2 ft. !< in. thickness. The specific navity varieH be- 
tween 1-B9T and 1-T09; the weijjht per foot cube is between 113 lb. 



and lOT lb.; blie cmthSng wei^bt i> aboat U kiloga per cent, 
square. 

The chemical type of the building stones of Pari!! may W re- 
garded to be that of the Ktoucs found near Marly; tliey are thus 
com posed — 

C«I>o<inir uf lldW ....,.......,•>,,..,.■.. .1,, M 

M#iriia->^i - I 

SUk'ila or unaaKlB IS 

loO 

Snmolimnt thP tnitgne'ii't ilisnppi>ar<, and the quantity of clay and 
Hint diminishes considerably: thus xt is— 

Oarboiialt al lln* .,,,. «-'.M 

Slid will (lay , Ih'13 

At Vernon, in the depurtmrnt dc I'Kiire, a species nf indurated 
chnlk in largely i)uarried for local vse^. The church of Vernaii, 
and that uf Louvien, are executed in thiii kind of Htono, aa are 
also those of Pont de I'Archc, and of lew Andclys, M'hcn fresh 
from the quarry these sboncN arc Mift, but they harden by exp««arail 
to the atnionphere; so much so an to resint atmotipheric action in a^ 
very extraordinary manner. In the in»tnncea of tlie three firat— , 
naincd churches, uU the external ornamentation ii> of tlic most i 
elttborale chnrat'trr of the ''dimitioyuiite" architecture; andinalLl 
caees where the water does nut loilj^e, tlie detaiU of the foliage^ 
and the arises of the moulding* arc preserved in a very remark- 
able manner. The block* arc Himctimes 3 ft. i in. high, their spc- 
cilic gravity in '^1^1; the foot cube weighs l.13lb. nearly, the 
crushing weight is about HO kilog^. per ceutinictre squure. 

The OMMt correct chemical aiialyals of the chalk in the depart- 
ment of the Lower Seine was made upon some extracted at t<i- 
Catberine. It is mure fissured than at Vernon, 8t. Kliennc. or 
Caumnnt, hut may be regsrdeil aa of the siune miiieralogioU type. 
Itconloina— 

Csrl^iiirM »r Uflie , SB 

eillcaM at aianonls 13 

»u« 9 

OxM* M lr«a 1 

Mlttrt M 

.\ iiiniilnr dneriplitin of indurateit chalk in extriiR(4>d iit t'wiimoiit, 
in the Seine Inf^rieure, to the iinrth-wevt of Itouen. Thin, or a 
like Rtone from St. f'Uienne. nenrer<itill to the town, was much em- 
plirved in th^ middle ages in the huililiciKs of Kuueti. The cnthe- 
dral, St. Ooen, St. Maelou, the .Vrelitiiidiop'ii |ialace^ may ho eitr<C 
as instnnees, 

Tht? t.iteml elevatinno nf the Madeleine are of the Pt«rre Kraneha 
uf rile Admn, the upper piirts of St. Vincent de Pmil, nf N.I>. iln 
Lnrptte, of Ver^elee ik' St. Leu; those of the Palais du Quai 
d'Or.ay. are a mixtnre of the pierres frnnches of Carrieres St. 
IferiiR, Mout«<»son. and CarricrOT sous Ikiiii, near St. tiermnin. 
The fa.ndesof tho Bourn are in h1une (if rile Atbimiiiid uf ('onl1an«. 
The reb^orHtion of the Palais Ae Juitiec, the completion of M. 
Duen, the umier parts of the Hoiinne and of Entrepiit des Sels, lit 
Ituiieu, XTH in Vergel^ di^ St. Leu. 

At Huvre, and geaenilly in the embouchure of the Seine, the 
calcareous xtone of the Calvados nr« uited. An examination uC 
them would lend tia into loo many detiiiU ut pre*ent ; but thev have 
become so interesting to us, from the extensive use made of thent 
in England, that it is much to be de»ir«'d that a more elahorate 
examination he mndo than we have at present. The notice* con- 
tained in Thf Builder, notwithstanding their undoubted merit, 
present qneiit ion able points. The chemical analyeia, firstly, I am 
convince, in not correct; inasmuch an the <.'aen stone is atateil 
unly to ccmtain a Irate uf tnagneaia, whilst it is notorious thnt the 
time it yields is thin, without being hydraulic, which would not 
occur iinleae there were prMent a vory*c»nftiderab]e (juantity of 
iniigneviii. The uco of the franc banc is iiiKtly ohjeelod tu, but the 
use of the stone fn>m the (|uarriea of la \laUdri--rie is much more 
dnngeroui, and this, I observe, is sent over to London in ver^ 
large quantities. It in, if not BKserted, at leaat given to be under- 
(.locid, that no incunvenienee would arise from the nse uf Caeu 
stone placed the wrong way of the bed; whereas iJ] the most ac- 
i^urate and ^ientific obwrrerH who hnve mnde any reEcnrches into 
the Huhjcct — namely, Etondelet, Soufflot, Peyrounct, (iantliin', 
Sffimtin, Reihel, and Vieat, — nil agree in iwserting thnt the re- 
sistniice of Atones Is much greater when they are employed upon 
their nnturnl bed. As to the action of the >iea wnlrr upon (he 
Caen dune, it i>> universally reeeived amonghl the French oriictieul 
mnMriiiK thnt the »»« water destroyti It very rapidly; and ctiemijrtiy 
teaches ua that the muriates and sulphates of mu^neKia, present 
ill the Bpn water, enter into eiurrgetie rum hi nation with the Hnln 
contained in the UmeKtoncs, and prodiicu rapid dixiute|[ratia]i. 




The edcMTMus 4ton«!i *rTi«ii finrt extracted nrp frrtninly in « 
very iliffvrcnt rtiit* i<> tlist iu wliiih lliey apiifnT aftt-r l>»iiiff the 
fliurrj' dniit|i, 1o u«e the rxprc-uian of tbe 4|uarryineii. 1 suspect 
thitt thvy puiHt ill lilt r|iiarrv only ■> « auh-carlMnnte of limi-; iit 
■ny rite, it in rtrtuiu tli;<t tl'iey nre liydrx^-cnibonatcM. Iti tMivi 
cnnc Ihe lime in, iruiii|»rflli<-rly B]ienkine, frr<f t« entir loto nfw 
com h! not inn*. If >vu watvr bv introducrd. the magncsin rntcn 
Intn c«inl>innlinn with the lirnc, tliu more readily if carhtitiic iKid 
lie pMwnl, irivinff risp to the forumticii uf u iiiitKiieHtim rarbuiiiit« 
nf lime. Th» •ulphurio acid g»a nUo enters into canihin^ttiuii with 
the lime, (pving; n«e to the formntvon «f Futphntv of lime. These 
I'wnb Illation* take plAce with the eominencenieiit «f n (!otifu»ed 
irystaliisBtiaD, tljo nin*« in diMntoKnt^il, Ami fHl|» lu pvwder. 

Fkuctically, at I'atU, njiere fnim the iiature of the (iibwil it in 
expensive to form cellar*, nml wiiere Ihe hulk uf the Imiiseii htv 
built Upon tlip ^ruiinil, wiihoiit deep fditnilittionA. vhere the land 
l« all freelinlil, buihliiiK U-nm-v nrc iinlinoun, niid conw(|iiently 
wbere the interest of the |impriel«r* it eridently In nhiiiiii the 
ftrenlest miiiihrr <if dwelling* upon the leaot pii««ili|e mirfnce, anil 
the h<>ii*es, therefiire. nrr prneritlly fniiii m\ to neren stories liifih. 
the lower parts of the liiiii->f« ari- Imilt nf the ri)rhe utorie, Iniriirds 
(he street nnd up to the liret fliHir; from theiH^e two otDrie.i are 
earried up in In. pit-rrc fraiirhe; and the renuilnder is esecuted in 
lanibuiirdc. The party wiilln (in- muMly executed of nHielloii, or 
stnull eourxed stoiifs, oC ^illlil^^ tiiitiire^ M the e<irre«pi>iirlii)a: pnrtit 
of the f«7«de. Thi biick wnlU and pnrlilions are of wooil, nlleil 
In with light riihhie, and pliotcred. Huch eon^truction U nboul aa 
bsd iM can be: the fruiit wall, hiiilt of fnrefii]]y-<iqi)Hred aahlar, 
•inks very little. TUo party walli, of rubble ami ploKlvr, not only 
cink more than the front, but, from the fact thtit the pluter in 
Mtting expaciilA, it heouinc* ncee»ary to build these walls totaliv 
■ndejiendent of one another. The hack waDii, »f wtKid frnmewnrlc, 
■hrink still inoic. It is therefore aliuont iiiipio^ihlr, in the new 
quxrterM of I'liris. where thi» "tylc prevnils, to find n houii« which 
U not dii>%tired in all directions with crack* nnd wttlcmcnts of 
Vfiry Kind and 9uc imagiimhle. 

Tne mode of imiriK the alcnic is, liowevcr. Infflcul, and tnerilH 
Imitation. The harder and lew hyitnimetrlc Rtuncs nre placed at 
the l»H«>tm, ai beinji; the ina»t fit ti> rctttut the cru>hin§; wei([ht and 
tho rapitlary action of the stoue upon the humidity of the wiil. 
The finer ^rraiiivd *ti>nc« arc employed at the heiithlH deatiued 
uauaUf to be nmamented; the liichtvr nnd m«re pcri*liaMe etonca 
■re tued above, where they load the fwuiidatiun.-> les« than the 
iither« iroiild da, and where they nicH with thtc atinoxpheiic oundi- 
tiona th^ most adapted U> tlieir own preservation. 

In Rouen, the Chfrenee stone, or that of Vemoii, are uunX in 
Uh: situBti«ns where the rorhe i» ti*ed at ran*; the upper parla 
■re of the aofter %tnnes. At Havre the Mime rule n «h»rrved: the 
Cherenee, (^numont, Kanville, or jrraiiite, are used in all cnaes 
where there is d^in^er to he feared from humidity; the Caen alone 
ia only u*ed in the upper work-. \nifti'v<T I Unre *cen tlie Au- 
bifj* at"ne u»cd, it has decayed rapidly. Indeed, the FrcncJi ar- 
diitect" i!>) not much adt'ocnte its use externally. 

The value of the huildinic materi.ilK extnieted In laiS was, for 
the departinenta before eit«il, as followa: — 

HwiMlnrSlfliin. Pltntr. 

Hrli>iaiiJ M>nw T. IHi.OM T. 7iV.IMI 

"•i™ r^l.1.3» I.aJi.lM7 

(UlniaiMlOlt*,.. ijm.b.'C unjm 

«iin« luHnnart UVAU 

K<ir* miM 183.7M 

Cltarln , »KMi 

Ulw MlJUO 1-18,930 

beKide-i the vnlue of the alAteit, quAted previoualy. 

3rd. Til'' O/f/uiruui Si'met. — The«e til<nie>', frnm their "on and 
nrlahlc nature, and the faeiltty with whieh tfiey deniin|iiHe en thn 
alraaHphere. are nut allowed to be u>ed an builditi),'' niatei'iali in 
Pnrit. Simu'tifnen eur.Kiiure walla are built of thL*m. employed aa 
nioellon. The pritii:ipnl use in in the fnhriratiiin *jf plntler. 

The cheniiciil nature of these stones as found at Montmartre, 
Belleville, Charunne, .Menllmnrit.tnt, lo Calvaire, Triol^ and Meu- 
lan, ii>,iieeordiii}; to Foiircroy, .12 ]u»rt« of oxide of {tnleiiim, +li 
piirt« of tnl|iburie ncid, and •« part* of water. They differ from 
the gyiMuniK of other eountrieK, in the lar^^e flunntitiea of lime 
they eont.'iin, whid) ^iveu them (greater pouvrx of rei^irtnnce to the 
a<;tion of the mointure of the iitinosphu're. The operation uf burn- 
ing cunKiKlu dimply ill driving off the water of cr}ntidllialion. In 
tlui ataiv the plaHti-r hns a reniBrkable avidity Itir water, ami itn- 
BMdiatpIv thai any iK [)reiu>nted it ahniiTbu it, ninl c ry ttiii I ivi^t 
&n>und the bodies in ItK iinniediiile virinity. 1 notii'.ed previously 
the «in{iilar faet of the swelling of the planter duriiitf this pni- 
iWi; it b one that re^iiiret great al»iitiou in the enplvf pf tbp 



Mar. 



mnterinl. Another fact worthy of notice i* eiled by Rv nflcl 
namely, thnt two bricks set together with planter ndhere with < 
tliinl more energy than brirkti tret with lime during the Arst nioalbi 
but that afterwards tbeir adhe»ion diminiihr*, wbere«a that of the 
Itriek* and mortar increases alinoat indefinitely. 

4th and Ath. Thf Silimm» Sfitnf*, •Vr.'— I'hey comprehend 
gr^s. flint nodulm, the meulerea, the itruuites, pwrpfayrirs «nd 
Daaalta. 

The ^i-i i< a vneeics of imperfect undftoite forauition, at le; 

as it ocriirv near rar!>, and in the department of the Lower Seine. 
It is composed of a fine «aiid of a whitish tinge, eeinentrd lug«')h<'r 
hy a siliciuuf cement. Generally speaking It oocura in deLiciieil 
niidnleH, named "rognntia:" aonirtime* Jt aroiir«in layers of ililTer- 
ent tliiekneameH. The (luarrjinen ohoerre Unit the lower they di> 
sernd the softer the Rrea bceomei, and that the harder ruture of 
Ntone in the moKt rasy to ntiarry in re^ihir fornut. It has do defi- 
nite |iUriea of stratification or crysiBlliEntinn, smA ta therefore 
eaally workeil inlu any sliape requltrd. The atreeti of nearly all 
the towns between Pari'i nnd the MM-hoard are |Mived with weae 
tertiar}* gii-a, which occur in iwlnted potohe* ftlong the whole 
caiirse or lite river. At Havre, uf late, the red aandatone nf Mar. 
nerir Caen, a member of the rambrian ayatem, baa been employ 
instead thereof, with reuinrkiiMe sueccaM. The usnnl ki^e of I 
paviiiif sttines is S ini^hes Mfuare; but laime of the laat works 
this kind have been executed with narrower atonea, ahoiiC I 
wide. 

The fiint nodit1e< arc ^nnietimes used firr rough nibble mMontT. 
Tlir^ occur in chalk nnd in the ^raveht overlying the tertiary ht- 
mBtii»n«. 

The meuliero is b species of ^iu a rtzoso concretion, with uuniemas 
smdl holes. It ta met with in two fomu; one wbich iicrurs in 
nuiwes vufRuienlly hirge to form millHtone* uf one piece; tlie ullter 
in detached nodnlca ■cattered over the country. The principal 
quarrica of the first, for the niippty of the Paris market, are at 
.Sfuntmirait (Matne) and In Fertc sous Juuarre fSriuc ct Marne.) 
The sec^iinil sort are found nearer Paris, and in the departinriit de 
I'Kure. 

\n the meiiliere in rxceiisively hard, nnd rcxi»tn all external 
action in the highest degree, it is inucli UAed by engineers nnd nr^ 
«'hitcel4 in situHtions wliere thone •imilitie'i ore rO(|uired. The for- 
tifications of l'iiri« and of the detarhed forts are faced with it. 
Many of the works of the Cannux St. .Martin, 8t. l>Dni><, and 4e 
I'thiTC, the svwen ol Paris, and the abultoin alsu, are faced with 
the nneulii-re; for «IE theoe work* it iu admuwhly adapted. Qnit 
Kpecies ii^ however, to be avoided, — '*Lt eeitlime; its surfaces m 
HO ncrfectly even that they offer nn key to the mortar. 

The granites, a devcription of which would here be aiiin 1 1 miij, 
are only nted in Pnri>i, nod the other town* in the interior, ■• bn~ 
dcrs for Uie footpathx. and occoTiionHlly lU Ragging. I'bat naMl 
in Paris ■» moUly rxtracltr^l nt thtr inliiiid of Cbsusaey, and b of » 
niittire clonely re-eiobliiiK the best IVvonsliire granites. The 
plinthn of thi^ enhimns (if thr I.nw liiHititulion in Chaneery-laue' 
arc of this ^^anite, and may give a correct idea of ita nalsre. 
The enormous coi-t of the grmiile, owint; to the laud carri«wT, 
miiBt Ht all time* limit il>s iiae in Iheinlerior. At Havre, how«tn-, 
anil at Iliinflriir. it is mtifh used in the ditferenl d<Mks, and tJie 
fortilioiitions towards the river are entirely faeed with it. 

The jmrpbyriea are very little oued, nor do tbey occur abun- 
dantly in any poaition suitanle to their betn^ worked for the Pari* 
market. 1 n« baialti also nre rare, at least for jiraeticul haildins 
use. Thoy are, howei-er, occasionally used for luring, as in the 
Itue^ de la Paiv, de Rieheliou, Ike. 

II. ItuK'Ks AMI Tii.K<^ — In Paris, the um of bricks i« entirely 
confined to r.irryitig up the flue8.and turning the triinnient to tlie 
hefirtha. The best that nre emplcjed are the brirks made in the 
department of I'Vunne, known under the name of the "Briijne ds 
Bmi^ogiie;" it ia 1 foot lung, i indies wide, by rather more than 
2 inches thick. It is burnt to a very high degree. The ouluur i> 
a piilp rose, leaning towards the violet. The thoiisiutd w^ii 
about 'i^ tons. Uondelet found th»t the forci; necewary lo 
lliein varieil between 13 Ih. and M lb. per centimetre square. 

The bricks made at .Montereau are very nearljr aa good aa tbe 
briipies <le Bour^'igiic: they nre of the same »i£e and coIoiUi 
resist nearly as *cli. 'I'he ihouiand only weighs t toiw 4 cwt. 

The composition of the Monlerwau day it m» follows:— 

S'lH. pHcral. uSit 

aiumlni KM* 

»l-s«-' „ 

OiiMui iniB. •...••■ ..I. ■><.■...■...,(., 1... Uftt 

Wtut ...^ ui. eio* 

MSB 

•ThU la to M]r,«t Uir c«l«iBa* of Its furtlm. 
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THE CIVIL EXOINBER AND ARCH1 



The brickfl of SarccUcs ore tliOM tiu»t usnl, but thtf aro 
estmnely brittle: they v« »bo«t Sinchra long by 4 inchu by 
S builica: the thuuuuil veieli nearly 1 tun 1 4 rwt. 

SvtiM Irtlcks krr mndD of the elftys vhlch occur In the jmMCoas 
faniwtioM immedulH)' round Pnri*. Thry rtwrmbli- thoM of 
Uonterrau ia qumlity, but diff'er u little In colimr, beinic nfs deeper 
red, utd they Br« mthcr thianer Bud aarrawer. Tlio thonMod 
vnriM 1 Um) 16 ot. 

Tb« eoBipoutioi) of the St. Ouea and I*«atin day* w a* fol- 
!(►»»;— 

Ht. Oan. r—Alm, 

ailn,MrM>t. «-fi.l> n-lM 

AlBBlu a JM O'Ht 

Muninri* ft'lM tWI 

OiM**(lHB OIM) Mtf 

W.IW MKI II-9M 

In tb« neifctbourhiMMl of B«iiiu«rets in the valley nf the S«ii)e, 
• Maaa of clay occurred, frcm which the white bricks used on tlio 
Paria and Rouen Kailwuj ncre ninUc. Gciurnlly, the brick* uped 
bM>Mn Paris and Ilai^eur are, howeier, uf a red colour, aud 
Bade of a ferrufpuvu* ch>y. At llarflsur and llavra tiwy are 
vbiiei tli« day beuitf caJoireous aud ImpreKiuited with the marine 
ultk, Tka mnde af burninji usiinlly emiOayed i» in kilM; blit *>t 
Ute, near Rauen, many briekmakor* bat*« b«^n t» burn in datntm. 
Their euc«MH hitliivrtA Ium be«n very equivocal. 

Of lat« yearn troodi^u floor* har^ bftonntc jfcntiral in Paria, but 
Ihe botuea of lh« jMor, and ail the offic**, ymtaagtii, and kitchem* 
•f tbe beet lod^nicK, are rtilt nnved vith tiles; and it may. per- 
hi^ be oaring to thia eiutfrm that I'aris ia m CAmpiirativrly Iriw 
Inn fire*. The tilca are of four aorta for Itoorintf purpuMs — vix., 
tbt large hesa^n, of It4 inchea over the angles; the basturd hexa- 
foa, of S\ inches over ttie anglea; aiid the nquare til^s ^i iiinhM, 
inJ S^'" "^ * udi^r the tniclcDeae varies from ^i^tliA to Ijth*. 
The cfuare lUe« are used for the htuirtliH, the heiainiiud liln for 
flMrtnc. Tht> t>e«t are made at Muiiiereuu, but trteir |irice iaau 
%li that tlic prefrri-iire io genrrHlly given to the tiles made at 
tfaay, near I'alaiieHU. Alinont all the brickmakeni nf the ncifih- 
hrareood of Pari*, however, DiHketilea ut the pment day, both 
ht AciorinK and run (in it piir|iuMr«. 

Mani' of the houieii uf I'ariH and the neivtibourlKiud are covered 
tilh tilca, ihutwh the u«e »f Ihia miiterial w rapidly coinnc out «f 
lahiun. The lie»t arc made at Moiitereau, at ia the cate with 
liarlaf tUea. Tbey are of l*u iitem fur it in tu bv i>b»prved that 
Item m only one ahapn in grenernl nae — llie uaiittle. Lt grand 
mmtt U about 1 foot lunc by a inclira wide and I inches Ihkk ; the 
(art Jefi uncovcrol ia about 4^ inches. /^ prtil mtnilr ia abuut 
Inaa Al tu 74 wide, by from 10 incbm to It iiichrn lung. The 
ri^ce tile« arc 1 fX. Sin. Iujik by 1 ft. 1 in, drveU'pmenl. 

A very grc4it number gf gUzed tilea uad cuniiiivu ]Hittery diim- 
Mya and atuiei ai« uH.-d thri>ugh»ut France. The dearneM of 
avlruvtlbln rcndcnt the ute of open fire-plaoen too rxjirnidve for 
tbt lower eUuwe*. Itun »Im> i» too dear to be emptuyed fur Kruten, 
■tvee, range*, che«k«, and the thouaand uacs we make of it in 
Enjrland. 
Tlie day of For^ of la Seine Infi^rieuro is composed of— 

aUn, pa fcaL Offin u-uo 

auxId* D-Ma ff&a 

uiiM er Im tnc* rvea 

WM" Olio «■'(» 

Mifawia , , ——....,.,, wwa 

The day of Forge« w used fur putn for Klutts-making, and tumilar 
furpeaea; thai of Vanvri^ fur kitdieri-lile«. 

The iirebtii-ka iiited in Piiri* ar« either made at Stc^urbridge, er 
il Hnyange, on the lleljcinn. frontier; aame few are made in Bur- 
|undy, but they do not resint well. 

Ooe of the modt ingenious ii^es made of pottery was in the con- 
Mmrtiuti of the ftuvn of mjuie himm-j in a street rcfpntly erected 
la the centre of tlic |(ruunds of the ancient hotel Knufcemojil. Al 
the ttneof the erc<1ivn of thcM houaca, there wiia a strike nmonjrat 
tie cjirpentrr*. 'I'be coutracU-r adopted tlii« manner of executing 
(he (loori iimiiltaneouKly uith the » itlls,~(hiil liciiig the invariabie 
mode of proceeding ndll)Jt(^d in I'liri.i, Tlie*e fleom, however, wX 
more than thoae exerutcd in tho ndiinl manner, and, Gunsequently, 
haire not been imiuted. Tliey were executed about IBU. 

III. LriiH a.in Ckmf.xtii. — Alt calcantniu Btiini^ when expoHud 
toaauffirient heal, part nitli the cHrbonic acid gat which enter* 
into their cornbintitiun ; hut the UineK rpatilting from tlic calcina- 
tion awwme different appearances, acrutding lu the chemical com- 
pmition of the vtnueii. Theae nppeunocra arc four in number, — 
at le«»t uf tlioar stiffidenlly frctiuent in their recurreiwe to form 
llie baaia uf a cooiMeruinJ clanilication, Tbey are:— Firstly, aa 




rrvardfl the manner of taking up water, dirid«d into fat or thin 
limn. The fat lime* are thoae which, in alaeking, augment at 
leaat one-fourth in volume; the thin lime* are thoMO that remain 
ceiutant in their bulk. Sceondly, a« regard* their aetting proMr- 
tiea, linea art dlrtded into the hydraulic* and non-hydraulica. 
The hydraulic limea are invariably thin, — but all thin limea are 
not hydraulic. 

An examination of the elaborate difooreeiea and reaeaivhea of 
the French chemiMa and engineer* into thiit «till very tittle cnlti- 
VKled lirnric.h of the rhemiMry of building, would lead ua into far 
too l<ing a dlMUMion al prcaent. Suffice it to my, that the pmc^ 
tiee of the be>rt architect", aitd of all the i-ngincem in France, ia 
to ugc hyilruiilii! time to Ibe exclnuion of oihert, unleaa almoat in- 
Bunerable dilbcuitiec, owing to their price, occur. In iw damp a 
dimate as our own, wc Uiuuld d" well to imilalo their example; 
the miire especiidly ao u-e have at hand the meian* of procuring both 
natural and artific4al hydraulic lime* in iinttmjted cMiantitieiL 

The fnt limea uaed in Paria are made ut Seiiliii. Alelun, tjiuone, 
Cbampigny, Slarly, Serrea, &e. The natural hydraulics are made 
at 9eminches, an<l of late yeim at Meodon; the artificial hydrau- 
lirx are niiule wherever chalk ii found In the proxinity of clay, aa 
at MarW, Mantes, and in tho oelgbbaurhood of Ronen. 

The Liiwer Seine, from the nngUraurlKHxl of Mantea at leant. 
runiithnmgh the rtmlk formation; the country, riglit and left, ia 
of the same geological character for a great dtatanre. Natural 
hydraulic limea ih> nut occur until we reach Havre, and alt tho 
local cunsninption la therefure aupplied by the faetoricauf artificial 
hydraulic limes. The moit important of these are at llonen, 
wBcre they anume very great importance, from the chenueal and 
medianical skill employed. The materials used are the chalk from 
the Mount &t. Catherine, and the argillaceous depuwta uf tho 
neighbourhood; the proportiom of the dilTerent ingredients, and 
the degree of burning, depending upon tho rate of uttisg re- 
quired. 

At Horre, nuon the tmtrrop of the chalk, or rather at tho junc- 
tion of the chalk und Hit- Wealtlcn furimitiuiis, a bed iif argilUceoufl 
limestone ia met »ith, which yieldit a very superior hydraulic lime, 
lu the valley of llnrflcur n Inrgi; mtnblithmeut hiui tntely been 
formed for the making of artificial hydrMulicB; and all the immense 
dock or fortification worku executed at Havre have been con- 
•tructed with eitlier one or the other. Cement is only unod fnr 
pointing, or, on extraordinary occnsionfl, fur rendering works ex- 
poited to the action of the ica immediatelv after being finished. 

The cements used in Parix are principally made in Burgundy, at 
Pouilly. They participate of the nature of our Kaman cement<; 
but do not acquire *» great a degree of bnrdnetM. The same ob- 
jection la to be made to the \ni»y eementi^; and to the nrtilieial 
eements nadc at Kouen with chalk and poundiul brickii. The 
French arehltect« and engineers do not iidvucate the use of cement 
to the anme extent we do in England. Peraonally, I think thoy 
are nearer the truth than wu are. Materiala which set w) rapidly 
may decay in the same manner. The procesaes of nature are 
alow, at leunt where great durution is its object; ami we are most 
likely to succeed by following the snmn course. The competition, . 
moreover, in the supply of cement la so great, that the article. Hi 
uaunlly sold, is little lietter tlian aand. Kven the extreme rapidity 
of the setting of cement U an olijectiun to its use In many ordi- 
nary cji»e«, for it renuiref ni) much cnre in its manipulation as tu 
render it liable to l>e slighleil where the intereat, or even the core- 
Iciuinras of tlio workman, may oppose its receiving proper at- 
ten Lion, 

UccBhinnally, in the neii;hlioitr1i(>(iil of the large towna, the hnusca 
arc entirely built with rutible-stuue, or of brick*, nnd covered with 
a Gout uf plHuter, ('cment ia never tiHcd for thiH piirpwe, nor iloea 
there appear tu lie anv neceuiity for its introducliun ; the climate 
of Praace is sufficiently dry, and tho plutcr, as usiiiiUy cmpluyed, 
is flufficiently canable of reaii>ting the almiuplieric rhangrn, tu ren- 
der the use of toe more expensive materia] unncccMiary. Precau- 
tion! re<|uire, however, tu be taken in the application of plaster. 
The topa of ooniice*, and all weatberingi*, reipiire to be covered 
with line; the pat1« of tlio houses near the ground raii*t be r«a- 
dered with a leaa hygntmetrio material; but for all other posittona 
planter nieeeed* remvirknMy well, Intcrnnlly, it i« the only mate- 
rial used in any part of Fmnce aithin reniormble dlataneofli wator- 
earriHgc from tne gypiium (pmrrie*. Sluccoe nnd imilHtionK of 
niarblea are aAmetimen employed in public buildings, but vcr^ 
nirely In private hou!U>«. 

IV. H'oona, — The practice of the French architecta in the v,*t ' 
af wood dllfcr« liTtK- from our own. On the aefl-buard. nnd in tlM 
large cumnierciiil tuwuii, Bnedish and Hidlic fir ia prtnei pally em- 
ployedi in ibe interior uak ia cheap enough to tnaure the prefer- 



6Rre. Theomlc Bunl in Pxrtu camea urinfrijially Tmn Chunpftone 
iind Burgundy: IntHr, hoirevcr, the PrusiiiHn osk hna b«»n im- 
portMl ID ooiMidtnUo qiiitnlitiii;. Vor iHrtfd roora. Dantsie wid 
other PtwmImi Ar !■ u«ed; but tlie nrehilt'trto jtiiy inch v«ry low 
prioMtbat tlie bost iriKMls invuriably aresent toEniflAnd. Indeed, 
ikcra ara few «rcbtl*«iH who tWKin lo bv able tv dwlinpiUh ttiv 
Swedlah frum th» I'runlui tlnib«]-, for in nil ca«M 1 have noticeil 
dial for mofin^ purpOMt the fanner in emiiloyed where tbe latter 
b deiRAndvd by tlie tpMifimtioiiH. Indeed, mi imiaU it tho mpply 
of Ititltir timber in France, Ibiit in 184(4. nfter the briduew over the 
Seiiid hHil bren burnt duwti by Ibe mubii, it wmi impatwtble ta Iind 
&o,ooo tubiiT feet in nil ihe insrkeU vt Di«ppt>, Focanip, Havre, 
Rnuen. and Paris. 

Norway timhrr i* iim-d liir^tv for purlins, nnd for partitioa vtuC 
The deji]]i and battcim itiipurtcid are uf ih<- iwfcund iind third (iiin- 
Ucy: but as aU the bettar daaa sf joUier'i wm-k i« executed in 
miiucot, tbii becumm of Icaa moinent. Some of the French onk 
b rary beautiful, and admlnlily adnpteit fur joiiier'n wtrrk ; but its 
gTsdnaUy increaeiiut price, owin^ to the clearance of the forestd, 
renders aecewMrjr the imiwrtAtiHii uf the Gcmfin, or, an wc com- 
monly call it. the Lfutcfa waiiuK-nt. Mabupitiy \a only imported 
for cabint^t- making: itn unc for joinery, or for Bhii)-biiildin|Z', is 
alinosL unknown. Rtwewud and ebony arc alnit imported f»r 
cabinet-mnkers. Amencan timber, e. ;., pitie, spruce, &c„ rarely 
entvrn Fruiice, except for the purpoM of maliinff mnste and icpara 
ofsbipi; teak in tvtxJJy uuknwwti,ai are the whole tribe of African 
vr AutlrBlian wtKidt. 

Franco furnishe* very beautiful poplar, ash, and beoch timber, 
which are much tured in building. Almuict oU tbe ulnle battcninj; 
(or provincial u*e te in«d« vf poplar; the a«h igerveti for cart- 
kuUoin^ and carriii^e-worka; tlici becrh ii prim-ipally omploved 
for piles and icnliii);s, &e„ under water. The dcjHirlnient of 0*1- 
vadns fnrnUbeii Mome of tb^ finent b<>eob-tr(^iM 1 hnvo ei'er neen. 

la praclicB the FniiitJi arehitecta are mueh behind oHr own iw 
fa-r tut earpfntry ir c/incerned. There are, certninly, exception*. 
Same of llie roofu in Pariii are ligfhL, ete^iiL, nnd itirAnf!, the 
thnuts well baliuic«d, the retiintancei muiit nkilfully ealotilitted ; 
buL, ax a rule, the scaatliiii^ are fnr Coo hejivy, the frnmin^ clumsv, 
the affectation of mnthomntii^nl eonAtrtji^tiitn too glaring. Little 
or DO p recant lona are tnken to prei'ent the dec«y of tlie timber 
from tn« mnigture of tbe wnlls; the wood Jlwlf is often used full 
of Bap, and tliomughly w<-t — an objection, by the way, which may 
be made to carjientry is London, for we often see the wood taken 
from the river, cut up, and plnivd iii building loiw before it cxn 
have dried. It in, however, to be obwrved with refrreiti'e lu tlu> 
heavr scantlinip uoed by the French arctiilectK tbnt the price of 
iroorlwurk in nbaxit 'ii per cent, hijcher with tbem than with im. 
Motives of economy wrve an vait iticeiilivea to acieiitilic iuveitii- 
(Cationi in oil countriea. 

v. Mktals. — The motola ueed In building are iron (cast and 
wrought), lead, copper, ziuu, and wime of their compuunda. 

I ^nV The ^nter pnrt of the cast-iron uoed in the valley of 
iho beine im derived cith-rr from the mine* upon the Bt'lginri fron- 
tier, from the prorinire of Derrl, or from England; the importa- 
tion from our own Koiuilrj- beiiiK principally for the oiipply of the 
inarlieta of Kouen, Hnvre. unif the north-west of France. The 
wrought-iron comes from Herri and I'lnndere, and there ore aouie 
Mrap-irifik fiHTtorien nt Pnrix and Hihtc, 

The great di^^tnnce the iron baH to be transported, and the dear- 
nCM of fuel, render itvi xtue In the prodigitt miioncr we arc accus- 
tomed to, <(uite out <jf the aue>tiou. At Paris cast-iruii cowtx about 
M per cent, more than in Loudon; at Havre it Cu»te about .SS p<!r 
cent. more. lt» u»c is therefore nvoidcd m much a^ uossibli?, the 
more especially as wood and »tvue-work are >o ruuch chcnpcr than 
with ufi. The French foonJerti are, however, very sJtilfu], and 
•omo very remarkable work* are to bn met with in fittrin, executed 
in cMst-iniD. The northern gale of the >Iadeleilie, the fountains 
nnd lamp.poflta of the PIacmi do la Concorde, may be cited a«t illna- 
t rat tone 

1 (6). The best commercial wrou^ht-tron U that from the pro- 
vinec of Berri; but it i« very nnoqual in quality, ifometimes as 
timgh SB our bent Ifehh iron, at other* a« short a« tlwi very coro- 
mvnest StAfTurdHhire, owing tn tbe bad manipulation in the facto- 
riea. The very high priee of iron, aluo, preveutu mi much alti^n- 
tlon bein^ paid to the details of iu production an li the ciuc 
where itn economy reiidert^ its use a matter of every-dav necesmly. 
Indeed, the mate of the irunworku in France in a uingulnr illiutnt- 
tion uf the evik of the protective nyiitein. The manufacturers 
have a monopoly; they fenr uo competition, and make a bad iron. 
The public pays dearly,and therefore unea u little Iran aa pMsible. 

Since railway! have been in faahlon, however, the use of inm for 



roofa hM heeernte more i^enend, and t1«re are in Parii MriaiaV 
some of the finest roofe in Kuruiie. Amongst them mav be dtod 
the roofs over the Entrepot reel daa Maraia, of tbe Halle atut 
Blfe (in eait-iron), of the St. Gerauiits aad Rouen Railway, 
exenited by M. Euj^ne Fbcfaat. 

The piMe-iroTi hox-girdent are at present unknown; eomgnted 
iron is but of very recent introduction, nor do tlie French ardli- 
tects nppear tn approve much of it, 

Os-ing to Ihe very high price of wrought-tmn, the us* of iron 
wire for suspen&ioEi brid(;es has been pushed tn a very great Mtcdt 
Ihrnii^hout Fraiire. Thrre arv upon the (^^inemany verrreaait- 
able bridgHH exei^ulM with thin materiul, Kuch aa tlie bridgesat 
Triel. (jnilton, and Kouen. The iron wire is cipoaed t« tbu ln» 
convenience, that with all potwible care in the fahricatiun of tbt 
chain*, llie Mepnrate thrembt cannot be drawn nut to the full; the 
chain*, therefore, always stretch, and the platform of the bridie 
noreunrily aiiiks. Wire cbainx, however, betr n greater weight in 

firopuriion to their Hectioual area than squire bura, and are more 
ikelytwbc h«mr>g:cncoiia in their slrmitlh. They avoid, more- 
aver, the necexHity for tbe coupling- links, whicJi, on the ln>4 s«s- 
pcnsion bridfes executed, augment the we.ight of Ihe chain 31 per 
cent, beyond that absolutely nerrHary, suppoiung the chain to bs 
of una jiiece. The surface of uxidntion n greater for the wins 
than for the bar-Iron chains, ntarl)' in the proportion of 40 to I, 
and thix becomes one of the greatest practical objections for not 
only does it riec>e«iiUte fre((uent psiotiag, but it diminishes, in 
time, tbo real streDptJi of the wire cubliu. The prMcUca] strencth 
of these is found in fact, to be «* 0-7O to I-tW of the theoret iaet ' 
strenjftb; aAer a few years it falls to u-6i>. The voids in the 1^^| 
cableii, according to theory, should be to the solid* as 0*10C||^H 
1-0000; in nrtu-tice they are found to be UfIS to I'On. On tbe b0^ 
pension bndges, the guvernnient engine«rs enforee a proof of 
17 kilogn. per millimetre equnre of the sectiomil area of tlie into 
wire chains, to enmre a surplus of strength as a guarantee uainst 
deteriiiration; on the bar-iron ehmni thu pnmf is only W kiloMi 

A very bi>aiitifiil bridge was erected at Suresnos, by M. Fladnt, 
of bo«p-iron bandii to form the main chains, which ansvered 
markahlv well. Thin appliiration altiiined a sort of median 
suit, hot^ as to cost and strength, between the systenu hithl 
emjiloyed. 

There is a very beautiful adaptation of the use of the sums ^^^ 
iirlnciple to roofing puriinseo in the Panorama in the ChMti^fT 
IOI)'sees, at Paris. The chains are of wrought-irun wire. 

t. Lead. — For buitdinir pnrposei, the bulk of the lead uae4 b 
imported from Knglnnd, Spain, nnd .Vmerina. It is dearer tbu 
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with uji. conscipicntlv its use i* not so general, sine bein^ gene. 
iiiub«ttuted for it. The use mid modes of fabricat' 
i« emjilciyed, are preci^'ly the same ni: in England. 
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3. Cripper. — France also drawii the bulk of its copper from foreign 
countries, at very considerable expense; its use is therefore very 
much restrained iu building. The only inttauce I kuuw of itaap- 
pliciitiou uu a large scale i^ nt the llalle aux VAc*, vhidi wm 
covered with copper in the year 1713, and I think at the Maium, 

4. Zinc. — The high price of the two last-noticed mctak Iwa 
given riM! to the u»p of sine noun a very large scale throu^out 
Frnnce. It is imported from Itelgium and Oemiany In very large 
qimntitirs. to the extent uf 13,000 t^Mia, worth 280,000/. Except 
upon the bordem of the tux. it stands well in France; fur the at- 
imvBpliere doe« uvt contain (aa iu England, where so much ooal ts 
consumed^ the carbonic acid ^iises which destroy siuc. On tbe 
coutriiry, in the interior, an oxidation of the exterual fare of the 
kiuc takes place, which prevents its decay, The roof of the 
nithicc on the Qua! d'Or^tiy, the Northern, and some part* vf tbe 
llvuen Railway Station, the Orleans Station, and a crowd of other 
buildings nro covered with sine, to the perfect u-tiaCsetioin of tbe 
architects. 

The nizes of the nietala usually employed for roofing are as I 
low: — Lend in slieetc, J2ft. 3in. long, by Sft. Ifln. wide: 
thicknesses are either a full eighth, or a short S-I6th of an L 
the first weighs tt9-,^lb. per vard si^unre; the secind wejg . 
Il^-i%ii^'>- K' )-iirA Ri^uare. The lap a ^nerally made from 9 
inches to 6 laches tongitadtnalti-. ' 

The oheeta of copper nre made 3 it. n\ in. k»ig by S 11. S ir 
thicknesaea ore 0-009I93tf and 0-tMN45»Q of a foot, the res 
weights ISf^ lb. and IT'l.} lb. troy per vard superficial. 
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'fhe tlieeta of xiue nre made en. 4 in. long by 3 ft. 9^ ia-tke 
irkness varying from a short ^ to a very full ^; the weigfiM 
are re«ierlively I'-lJlb.; 19-oelb.; 20-BD lb. troy per yard enper- 



tii-inl. Ihe sheets of less thickness than these arc rarely need in 
good buildings. Of hite years, in the nelghlmurhood of Parii^ 
tine tilca have been much used; they are made irom 1 4 inchwi le 
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Ifl isdiw loDir, hy \t inrliw to U inrJif-K wide; luiled nt tnp, Mad 
hMMted by huoks lo the lUlea, wbirli lie iiiiin«><liat«l/ ImiimU) 
tfaettL 

Tbe compound mebtl* naed ar« brua, br«ni«, unJ tke ralvkniwd 
imn. N'« di^erenr« vxiiU tn the nwAt of prvpsrinfr tnew M>ni- 
panndf Axon that oburr^d In Eagluid. The brnnM in, h<i»*rer, 
audi nror* often ennkijwd tbnn with ui. For laataBce, the 
eohniiRt of the I'Uee VMidome. and of the Bantille; tbe f;tit«i of 
the >fadrieltte end St. VlnetM n Peul; the ritunuiiifl of La rinru 
LODVoiM ead the numeroue itttlMe which adurn ell the quar(«rM of 
Pkrie are in thiti metnl. 

Patnthty and Gtaaing. — The modes of honse-ptiintiiii; employed 
in Peri* >r« tiimilnr to thew) w« eroplov, except that tbe oils are 
better, but the eoI(>an end wbite-l«ikd immeuerebl;' wone. In- 
deed, there is nut the anoe necMvily for exoellenve in the painter'* 
ut, eo fer M le*et m mere flxt tinti' and common erainin); are c«n- 
Nrncd, io a eooatry where onic i* bo univerully employed for 
Utaerr. For ell ebjectt of Inmry, botrerer, we are frigbtfiiUy 
Mktod our neighbour*. The doivtrationa of Notre Uiune de i<o- 
mte, the Madelaine, the former Chamber of Pei>r«^ the Louvre, 
mi the Saitite Chapelle, e«ue to bo mere decorations, to paaa into 
th* higher wallw «if art. St. Vinwtit de Peul, St. IJermnin 
I'Auxerola, offer iltu«tration« of polyi^hromie decention, which 
naUwM pHiiifiiUy with the nttemptK we see in London. 

Tbcee two iMt-roealiuaed churchua inay alio be cited m fipcci- 
nxna of the exceUenoe our neijtliboiira have nttainvtl iu thu art of 
Minliiig on ^tm. For inking and cvlnurin; . the windowit uf St. 
ViaeeDt de Paol ere auperiur to nn)-thio|[, either tmcieiit or 
Bodcrn, it hea tvtr been my fortune to eiaaune. 

The decoratian<i, paintlriff, and i^launif of the caf^ and »hnp% 
night afford u»«fiil Ic^sonN to tlie urchitrctural Mudenl. (ireat nt- 
ttotion i* iihown (n the diMlritiiilion of thu li^ht, &nd tbe ecneral 
toe sf tbe colourinKi "o u to luit the koviU eKposed. Ulaa* !* 
desper (hen in KngULod, and in rouw<|uenc« is more pnalipdly 
«ed. Tbe window glow in, however, bud, butb in colour utd in 
iu powen of realitnnoe; it ia iJiin, Rrcen, and wavy. 

AUhnujth the above notice of the huildiiifc muti^Hatu employed 
in Paris, &r., haaffTowa to a very f^real leuifth, I have been furccd 
tapaaeoTeraorar of the most important and iMtemtins: aubjecti 
de r»T>ew iimii^riitH. The I'hemical proReui, cnlleil by the work- 
atn aallpetrlao;, and itit action tipoii fltuucH «)icn liikl btdwiM', or 
ifaiait the bco; the manner in which stDuc* nrc nfrctcd ubon cx- 
fttti to tbe variona atjAinK; the rimi|iiiaitii>ii of innrtnMi and ce- 
luite, and all tbe pbenomenu whirh atioud their iiite in the air, or 
nia water — salt or frenh; the qualitit^ of woods and metal!) — 
bne all gUded before itn; but from the limited time wr ran here 
Inrote to tbem. lhc*c Eubjccta have not met with the atlcnlioii 
Ucy merit. Inaeed. thl> remark hold* good not unly here but 
diewhere. Very littln ih known, cDmiiaratively !i|>cakiiiir, of tbe 
(bcmistry of our prufcsfiun; whnt little we do know may prtncl- 
fiQy be svugbt for amonipit the French author*, rcrbapv I nkny 
iot have occupied your attention in v»iit, if my remarka ihould 
t>U atleoliuo to nibjccta eo full of intcrcet to ue, but at present 
MiavDlved in obMurity. 



DISCHARGE OF WATRR FROM RESERVOIRS. 

7%t 7%rery ^ the Contractiot* e/" ^^ Mtnxment of Watvr Jhtcing 
from AprrtitTe* in thin plalet, in a ltt*ervoir in wkieH M* Sur/aot 
aft^ tVttter it moiniainttt at a (v«ffanl altitudr. Bj' J. B.ivi;r, 
Lieutcoant. (Translated from Crelle'« ^Juarnul jvr 4k Itiiu- 

t. 

Wben an aperture U made in a reservoir of water, the perpen> 
dlcuW diitnnce of the upper mirfncir nf tht; fluid friim tbe iiriRce 
ii in gCDeruI termed lite nltitiiile of preseure. Iloridiutal a[ier- 
lurea are dlatingiuHhed from tbuse wbit'h arc vrnicnl. The former 
are made in tbe horintntal Imttinn of tbu rencrruir, and at rrery 
pmnt have tlie Mune altitude uf preaaurc. Ilie vertical orifice Is 
atade In tlie Tcrtical aide of the rcMrvoir, and at cYer>' point in its 
Tcrtisal aecttoa hea a different ultitude of preuurc. J uiti altitude 
ia diatiaipalahcd according as it is taken at the upper edge, the 
eeotre, or the Itxrer edge of tbe reservoir. The velocity V of 
water flawing under the altitude H, It the aanie as that which 
» falling body aonuiree in dei>een(lii)g tlie Hnnie dictance, and 
therefore V'= iyil, where g i* the distance fallen through in one 
aM«iid of time. This e«|uatien, eallcd tlie TorrioelUan law, waa 



flrct confirmed by the experiments of Micbelotti. and neglects the 
re<iwtauee of air. 

Theaectionaf the iiauing column of water U amoUer alter: 
ban left the orific«, than at (he orinoe itself. This phenonenMi 
termed tbe Contmclwa. If, therefore, ii aignify tlitt quantity of 
water which i«niea In a second of time, and m tbe section of the 

orifice, and C be pat = -, C la smaller than V. Let, therefore, 

C=A:V; it follow* that Q = <JI(V — ^V(1«H]. Mlien Q. », and 
EI are found hy observation, the cuniitant It, which ia called the co- 
efficient of cuntrNCtion, may be determined from thic e<iuatitHt. 
Such esc peri mental in[|uiric>8 raapeeting tlio value of A have been 
very numeious; but they idl fall to give a sufficiefit eiplanatioii of 
tbit phenomena of contraction; and it U thin which will bo ut- 
tempted in the fulloning p*gf*. 

From the miildle of tbe IHh century, when Torrioelli (ISU) 
first detemiaed the above relation — namely, that the velocity of 
tbft iMoiaf wat«r U as the squiu-e «f the altitude of preMure — the 
learned have b*eo aaaeb oocupied with thi* Muhject of ('ontraetion. 
In tbe be^nning of tbt Inst century, thi> ctperiniientj of I'oleni 
directed attention to tbe diaoharge whu-h takes place under similar 
circumHtances, fnim cylindrical and conicnl diMibarge-pipes; and 
endeavours have likewise been made to eetimate the diameter of 
the- contracted column. Foleni himself gives it ^ || of tlie dia- 
ntetcr of the orifice. Newton, hy actual measurement, found it 

^ ii. Daniel Bemouilli mada it }ty his experiments = — ; and 

Bordu estimates it by direct adraeaiiuienient tt> be ^ O'SDS. In 
later timeii, Ib)wnit, LaiifpHltirf, Viace, Michclotii, Dabuat, Eytel- 
wrin, llacliette, Bidone, ti'mratoii, Brindlcy, Chrirtian, Puncelct, 
Lenbroii, iS:c., have nude vzperiraeutH on the dlncJiiirge of water. 

Ilidone. Rudbet);, and Navier. have attempted, lui different hy- 
potbew^ a theory of the contracted iiiiiie of tbe s>lreani of water 
throui{h circular orifices. Their byputhesea do not always hold 
good, and their results do not mfRriently agree witli experiment. 

S. 

^Vhen water iaaues fmm an orifice in the vertical side of a re- 
servoir, it 1h observed that tlie particles uf water in every part of 
the rewrvwr— tlint ii, to the right or left, almvc or brluw, the ori- 
fice— ^nove to the. oiiAne with Inoreaatng velocity. Upon this ob- 
HcrvatioQ the following hrpotfaeNs is founded : 7%uf th* mladtiet <^ 
fhf fartirieg ftf' mttrr in iUf rtfrvoir tail intenefy preportlonalla tie 
tt/uare <if Uttir itittaiu* Jkvrn the cetUre t^ tko ortfttv. 

If, hy help of thit hypulbeila. all Ibe renultH observed In the 
dischar|;e uf w:itei- l>e oumpletely eKplainvd, ho ax to be capable of 
compulXitiou, tbe hyputhesiM itwtf must be doemed true. 

From thia hypotbesia, if e and e' be the diAtanoeu of two pnrtielea 
of water Irom the eeotro of the i^iening, an^l e, if their velocitiea 
re«peetivelv, we have the proportion 

(A) *»:«■' = v' : V. 
For ^ = e', V will equal »'; that is, al equal dirtanres from the cen- 
tre of tbe opening the partiirles of water bate the nnie velocities. 

I*et there be dcwribwl within the rciiervoir a hemisphere with 
radius f front the centre of the orifice: all the particles ia the 
■orface of this bcmispherc will have et|ual velocities 



Fic- 1. r.i r 

To render this obser^'atiAn clearer, it mav be lUuMrated by a 
ligare. Let AB, fig. I, be tbe proji^ction of tKe vertical side (rf a 
reservoir on the nonzontal plane of the [wper, which intersects the 
centre e of nh the anerttire; ah tbe boTlvontal diameter, and Ftn 
the hiirixurital axiit, or the aperture. In order that nothing may 
impede tbe free motion, it will he ajuumed that tbe edge of the 

3a» 
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oriAM U III iiirh ■ riiatancp fttnn tho ilili>-pUtmi nnd bothnn, that 
llllU dUturhiiiit inllufnop vxktii. 

.^11 Uia pufMM tit water in th» korJMnt*! |i1an« \ FB Euiuio 
IkriMno praHUtA, aim-r thia »\tM» )• (Mrallvl wilh Ihc mrfiKW of 
Uiff wilw In Ui(t wwrwdr. Tbp Jiiwti«n i>f the motion «f the 
twiiu fHirlii-lM hfiug lowarda Uip CMiUp of th* op*aln|C, U follows 
|U»I tUa vl^^K'ity nf lUI pulnia oiiually dtataiU trvm tlw ovntr* mu«t 
te 94UhJ. hmaniir ilin |irra*iir« viih whkh tlir mntUm procrcdH It 
«*i ■n aldtw Mual; or, in titlicr wnnU, all thv panklM in tbr cir- 
rmnffr«iirw uf 1h* •rmldroW AfB niuat have the Mine rrlocitv 
luaarAi ^^,f •.•^nm of the ariAco. 

\M thp •«nik-irrl«> .\ Ft) hf lurnixl abnot itii axia Fnt iinlll U W 
in the vvniral fhnt: then \)if |irM*ura> ahovn Km ta amalltrr, and 
WtiMtJi rmricr, thaii In Km itwlf. Call H tb** altiliiflv ut pit*- 
aura at lh« cvnin- »f tbt orifirv. or in Pm ; +<■ the iliatanrv frona 
P«i ftw a Inwar, ami —a th*- diitaivm ftw a hiihcr point: then 
4(H -f a + H— a) = H ; and »inrc Vm biaort* tlio wmicirrle, the 
Nr*a« ahitinlr nf piraauro in all puinta of tho KrnucirvJe tamnl 
iKtiMirt ati an|tli> of WQ* nr r««liral, in likp manner = II. ThU 
rMMWh h(kM« aMd «hMi tlw w awitj r d * ia tumad thniuKh aii}- othrr 
MWW IkMt W'. Im^ thttnikn, Uw MnUnl* wdct a c«mplrt« 
»*r«k>«1h« aW«l (ta vii%, an aa to toerlte tlw ntrAuv of the hnui- 
^fhWftflf whHikUw wntralaUtewtrattf tli»apCT*ar«: tlw mnn 
«W«« af IW rmnn wUdi tli* rwtklnt of <rat«r In thU nrfac« 
«MMhi, hr 1fc» aUrt rMan,tetk*«MM 
Vm wMalw* that i^ m H. 



I vkMh a puuit in tli« aaia 



N'«V. itw« Iha nwMl yr—nro of all thr fwrtirln in \kt MRCMt 
•T tka MNiiiftMn la f^uil la thv urvmiiv «hich at th« cenm oT 
tlw if an I f takaa fLM« In ttw A&m(1mi ai c^ l>i« MMan owtiaa of 
all tUaa aanfelM will W aqaal to thai vhicfa takra |dacc In that 
4tit<«k«i Xk»^«^ tUt tlta aaaaim b« nnt rtrt lant»): wWme It 
Mhnn llwl aU tU •aitMwVlka aurfacv o/ hBii<ii|ihnri AFB 
hav* t^ Maa vale^. 

T\* BMifiwaa nf tlM IwMlapliarM diwiniah t«<«artU Ihr orifire Lb 
y Upa iti aw to tha a faa w wf ttirtr radii; tb* rahwitka Btamt tbarv- 
nr*telMlUteT«raa|>rapartinn <l>k)i th«Mir(W«a Mlav. Ca». 
at M Ww U y, aa «aa ahavt aUltd. the vYlvcitlaa ef tlw <MM«atrif 
■Mlkaf vatoranlAtItt iatmr pcwfartlaaafth* Mi'>arv><.>f their 
d j j ^ M Wlli fnm tk**rtifl»i and il vm F«,a»d> =/*, *«1m*«« a* 

(rcv.a « (A)*.*. 
a l» tkte nlatte ulU tW n£M af tW laat 

k*^Ml totham^B af tlw «!*«•: 



dMIaf 



fa tlw diiniiaa m wall m tha vatadiy. TW paitkiN 
iy»caa4fcaw > to t to a a « 4» tlw cantr* <^ al tha iaataa* af 
Nt tka wtttea ar* wtod ■« br pnaaara in the dincttoa U; 
111 wMi ^ TW MWMM alaa drraJf a twtAin ^ il a U^i t»- 
*«^tlw«a«ll*^aMla•*»tW««fcaeta^dirT««ia■k^ AMttm 
"laf watwww ttf fc— ti toftlawta* ayaw by fi w a w *i» 
«!«««<•; wl to «a. la d>i> waaato> a> tW totfro. aH ifc» 
^-Jfcli >toafc to «f tlw fc iw rt ^i l i w i wiAhaJy artwlap*% 
«4MaaalaA vaiaMH to fis ana aRav tMnv ^vaaanty tocna^v'; ita 
«l«a« tW a3.i« iUa-U. aW 



to tW fattM-l* 4>f ««|wia/ 
aa aana^ vt* ai<<Pitavai ava 

uiuw^tMitr 




aiMl a a t wd* tW 



■«a * J iC to fallt l i i l, I»**W «ttk iWfxaaf- 

«•*« toTto«MK'«tkM«toa = n (ifH). 

tW aMto4» «( ari—*< H pradaoa* l# 4»- 

AtU\ V to tW <iia n a»Talad ty 

i^taotT *lii«4 taifa aiaM ia i ~ 

•i aha tlw waak tolaa «ff aM Hw nta«Mn 
af wMr MM «b* ««Mi«^ U «■<*« to t 





•equentljr, y = *<-__ 

Tht* int^ral bctwevn the Utnita jr = 0, and m = 9r, sivM 

y = J"; 

and tli»nc«, acconliu^ to th« proportiva (A), 

<B) e : V = (iray : f*; 

or, (C) c = (i.)» = (},)■ V'(*)lH) = 0-BII ^/^*}^ 

The fw-efficicnt * ia therefore (}-)' = 0-fil7 

Th« eiperimt^ut^ of BoMut give thia «»-«ffic»«nt ^ O'SIT 

Ut-trtvrin makea it ^ 9'dlH 

IVAulniicvun .....„» ^ 0-6K 

Other experimeola .„ »......» s 0-Clt 

Thr wnennent of tlieary with ^spMHment la tfaara&irc so ewaffan 
as lu Imv« II I) thing to be denired. 

a. 

For the relodtf peqwadlrular to the axil </^(Hg. l),tbei 
lanr« gr abore r aferw J to i« found; and if a dengnate tba 
sponding velocity, we hare by the proportion (A) 

.: c = (,.)» : {,!)» = I -{i-y ; (l-)«: 

ar. . = e{ay-.}. 

And wbca these veWitiea are catiasSed hy th« Patallebgnnl 
Forcea, wa find foe their dirertioa 

which circs t = 31' St S". Ueacc it foOowa that lor the at^ 
wUchUe liatiiiil if Itiii iiiaiaj. i itiiiaii aiitni with t^eiadiaaaf 

W — T = W y 44'. 

fiarilH a^ Le«hm (•£■■>■■ faaiaa > j *ad r | « mr Im Imt A 
f IN il l II I ^fmm: FhiM lO>: TaUe *) ^ n, h y their ay »^ 

tfcaaihtow iiiaiagfraiaafaagaawfafcaad^aa far aalha Aa»ii< 
iaiiiiai^ tea vary aieejy tlw eaBe Hgtla: wlNcik bawita, aa m 
akaOatofasthv^iLby Ihaaa-aSdMk, ia, Car Ibc ^aaa* otifa^ 
■at fidMMMlMh Ml •« tlw ««**«« »«at W feuM 
llMi,lUlte-acitmW4 ~ 

«. 

Wtfca*<aaa»awi*» toa— iiiiiHj wta wfci* tfca 
naM ift* nfttt* ia laaa thaa V. Brt aa ia tka pbaa wt tliv < 
itartCall— ^tfca— aiiiiiiii.H, aWit ■lianm tiw 
V.tWyawalW yJii liTaaliidi tteariiwi a^.iBdwd.a»li 
aaatai whaaaihar iHiiiinh» aahrjty whndi talawM tottodli> 
toUaaf iiiiii II a. ' n-ni Ml i i • ' _' 
kTtWr.ar«t>to(B). 

C : V = (fr-y : *"; 

aad «*M tm C Jtonlaaia |«iafiA, wvtel « = p: 

tlw mittm tW gj t aaaa rt valaeaty V, 

U *■ laavmiw (B> f ^C)r«y : Hfa^ 

r * Ar Mdtoa «r ■* «tb^ i Pw = » * *( fwAto 4^1 
arpai^V i ■ I I I 

af Iha I 1 tfciiai^Hwi— r^tfBto. 

« laA T ia Aaq^Mid ■ «■• a^, «e h 

Oi«^ * ftap< mq £a % ^ 
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Tfc« tioerimants »f >ticlieli>tti icive for the dumeter of the 
ilractra coIodiq noarly the Mine results, ilie dintUKC ot the 
al«Bt (vntrMctiOTi from the orifice u vttimatcd by him nnnller, 

) tbMt it more »p«rly merea* ^Hh the riKliui of )tr«itt«>'t ciriitrnc- 

Hi, 1b«n with th« rftdiu* of tho Arifico. Hut it aptjewt thnt thi' 
t mtftuur^ment of thcM diatkn^ei ii flubJMt ta vnrinus difiicul- 

#«, And Ihnt tho diffirencr^ Ii4>n ftt IPMt nut whuUy beyond the 
\tM of the uocntuint}' of mfrwiire merit. 

7. Hfmarkt and fnftrcncct. 

I. The wmtrMtion, Accordirif; to the ahove invctti^tion, hHms 
mn tho middrn rhanj^o of diriHcriion nnd velocity to which the 
partldci of wstei imniedintely in the plane of tho vrifice ■» nib- 
jected. It deneiidfl («o far m the Above experiment* leavo to be 
faly inferred) only ou the riidiiu of the unfire; whence it F«l' 
ri, that the force of centraattun ia prajMRionul to the rudiu* of 

orifice. 
S. For (lire ular orificci, all the dUmetricAJ contraction]) villi be 
|«al wmI ap|>o«ilei whence it foUo»a, th»t the Mdivna ^ the con- 

' 9lrtmH trill bt rimilar, 
FS. When, on the other liund, the dilFerent diameten of the ori- 
> mn uih!(|uh], tho wctioni of the itrenni vary In form, while the 
Boe of the ■:T«ate*t eonlnrntion fnim the oritice will (t) lie 
. irtional to the aeveral diameter* or aecaiit linm,iind therefore 
not he equnlly distant from the orifice, nor he iji on« plane; 
which mu.il be nuiHidereal aa the cuiidition of the timiiar fonn of 

E:tlen of tho Aream. 
4, The alieve theory of contraction itiutimeA thnt the reaervnir ia 
ftfe, the movement of the water free, ntid the orilice completely 
iaolBled from the hottum niid si'lo; aUo ihnt the ultituilo of pre»- 
■on ia ao lariie, that tin* di'pri'iiiiori of the xiirface wbkh take* 
place above the orifice !« iricun side ruble. Without the^e condi- 
tioiML the repilar effect of the cimtrnction would he intermitted; 
•ad tn Mucli elu^t*, oirice the Inw of the inr^laritiei la not yet 
known, we must for the preient be content witli an npproxlmale 

EutatioD. 
Th* (rreateat mean velocity V determines the dlnance of pro- 
■n of the Htrenm, and takes plitce in tha point of greatest con- 
we have, theicfure. 




0. The a«ciir»te dctrrrni nation of tlie quantity of discharite from 
he orifice, depead* on the ciirrect determination of the velocity V, 
Tnully this i» obtained by memin of the iillitndc of |in-»iire ahove 
the i^ntre of the orifice, by the formula V = vC*?'!), which ne- 
^lecta the inHiience of the hciKht nml fit^tire of the orilice. Thin 
lofluciKe i* ciinflidcrahle, but is Biaitller as the ahitiidr of preisure 
lacreaan, and for urcnt nltitudc* may therefore be Hafely neglected. 
For a fcencral inveiitiifution of the tjueHtion, n more accurate and 
itcrtil computuliun of the velocity is however neoeasary, 
7. Tho friction of the ude« of the orifice, the diifereiice between 
presaure of the air at the surface of the water in the reiMTvoir 
the orifice, the re«iitiini-e of the air apiinat the issuinjf Btri'nm, 
the influence of temperature on the quantity of diiM:har(,f, 
ntiat fur the prcocnt rcniflin unconsidered, as the fore([tiinf> experi- 
meiits are insuffident to determine tliwtu Kmull various eflfecta. 

S. 

fAe m«a/t tdocHg ^vaicr diaehargtd th rough orifiea tn thin pbla 

■]o the theomnn of Torricellt, the altitude^) of pre«*ore are tho 
aw, awl the relooitiet generated by then tJio ordioatea uf a 



parabola of which the parameter = ly. If, therefore, in the pa- 
rabolA (fi([. «), A It he the iixis of abwiaan, a^ = pi. 

In tlie theorem of Torricelli, V^ = iftl ; and, tliereforc, 

r^V; p = 4j; and .r ^ H. 

If the erifiov bi< made in the Imltdni of a retervoir, and its irar- 
f»ce be liorlzinilal, the depth of water above it, or it* altitude of 
prcMure, in cijiial for exerj- point in the oriliee, Let, therefore, H 
oeMKiiate Uie altitude of preia^in-; Uu< rehrity of issue for a hori- 
lontal orifice is found dlreetly from the above eiiuntion— that is, 
V = ^i*gH). 

If, on the other hand, tlie orifice be vertical, »n in one of the 
aidM of tha viiwel, every horiiontnl nection of the orifice lua a 
different depth below the Hurl'ace of the water; and then the mean 
velocity of isoue for all the diiferent eelocitiex in the vertical ex- 
tension of till* orifice haii to be ciilralated. 

If ACF (%. 8) be the vertical ulntie through the centT«-of the 
orifice, eF = e the diameter of hciahl. A«= H the altitude of 
preaaiire at the upper ed^, the velocity for the altitude i\e i* 
eiiual to kJ, and the velocity for the altitude AF (at the lower 
edfte of the orifice) = Fc. The mean velocity between « and F, 
in thi' vertictti wction of the orifice, i* therefore tho mean value of 
the urdinatce of tbe paiabolii lictw^en the limit* cW and Fc, which 
may be easily found, aiiy In $V,— namely, 






wnee »• = tgjt. 

Tnking thiiinte^I between the limits x = VL, and f s H -f-iv 

we find 



<E) 



. = v = |^0„{(M±.)LziL»|. 



Thin expree^on pves the mean velocity in the verticil pl:iiie of 
the orifieo rF, undt>r the nltitude of pressure H. 

9. 

A eoliinui of water may he ri>ii*iitered a» made up of nit Inded- 
nite number of tjices parallel to the vertical section; and every 
•lice ajriiin imiy be repmicntrd an a very hrgf number of threads 
of water. Give, now, to each thread a leiijfth equal to Ita velo- 
city: and io a prismatic body is obtainod of which the oicun len^tli 
or liri^ht (ri*'w the required velocity. 

To estimate this length more clo«ely, let the ori^n of co-onli- 
niites he irait^ferrod to (Jia. V): for the lenrth of erery thread of 
water, or wliiit is the annie thin^, for Ita velocity, we hare the equa- 
tion s' = ^^(n-j-j). 

Let 9 ilebignate the Indeterminate ordinate of the oiilicc, of 
which the arcu i« therefore = / gdj; and tho content of the 

priematic body « / yrfj, or rather ^ / ajdr, since c i» variable 

and a function of .r. To find the mean len^h or heijtht of this 
prism, we must divide iu content by the sum of tho threads nf 

water, or by the area of tho orilic«— that i«, by / jidir. In this 
manner we obtain generally — 



(F) 



Subatitute far x the above value, anil « e have^ 



(G) V = 



/> 



i"f' 



And thU is the e*prea«ioji for the mean velocity with which 
the water at any vertical orifice whatever in a thin plate U dia- 
charf^il. 

The velority being known, the quantity of diwhargea at the 
eriJiM is vaaily determined. Let the quantity of divcharge = Q, 
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and k the co-elii«ieBt of «oatnct!aa : w« obUin — 

Q s kvfgdx. 
And vboQ for V iUYi]u« found nhnve ia cubititutnl, It fQUo<r«, tbat 

[f tbe oriHee be ^tantMl in the bottom of the rcttM-vuir, and le 
Iiomanlal, V ^ n/(4yH), wt obtain 

(r> Q = *v/(*lfH>yVrfr. 



THE PUBLIC WORKS OF ENGLAND. 

No. II.— Cauedokiam Cakal. 

Tlio w)inl(< prOfT^M of the ddtdAnUn CaiiaI !« tN> cntiivljr illtu- 
tnitiv« of tbf conduct of public works in thi* countiy, that a de- 
tailed HCt-'OUiit of it vould out \i» undMirilblo. 

The net fnr the piirp<>(«, whiRb piuucd nn the 9Tth Dwembcr, 
IMS, frrantcd to the Rovernmeiit the aum of «0,(KH);, for the on- 
dertakinp. 'The onpneprinf; atid rnmiiipt if thu rniial wnu en- 
tnuit<>d to Telford, but the (rmnmiiwionprii nppfiiiitp'd nnother omi- 
fient eriKineer — Mr. JeMoii — to survey tlie line and catFul»le the 
eo*l. Th« «(^imiito of tie^e )*ontl(^nion for the u-hiilo wnrlc wax 
474,000^, escimtivfi iif tlio priro of land, whidi ex|)Cii&e, they «up- 
noMd, vonld niit be considerable — ninny propHeton hsvjni^ olTered 
th^r lanil itTNtiiitniKily, and thn gcnrml valiio of laiul in ttiv 
country tlirouRh whicli Ibe canal passed not being great. The 
expense for tbe first year wms calculated at TS.tlOtM. Beforr tb» 
r.low of the y(^a^ ilnck* on bntk »»a* were in a oon«iderabl« ttate 
(if forwardnetM; tbcy vere tiel out at MHi yard* in length and 70 in 
breadth; MKi bnll« of untmeal (A(i,»»it lb.) were loriged in slore- 
liuuae*, and delivered to the trurknieti at prime ea*t; IM per«oiw 
were act to work, beaidea persona making and repairing utenailft^ 
a number in iIiihmt dnrN Uionicbt vrry iireat, lliuii^b n railirny rn- 
tclneer would smile at it. The averajte wa(fea to tlie wurkmeD waa 
ind. ii-Any. Fir was cut down on tho »pot or in the neighbour* 
hniid. continiT fnim lOrf, tn I trf, th« inibn; foot — ini|>ort«d limlirr 
would have bc«ii twice as dear, and answered no better. Tbua the 
proparnlory nrraiigemeiits were brgiin with much forethought and 
eennoniy. 

iThe salAry of the engineer, Sir. Tclfoid, wna at tbe rate of 
three guinea* per di«n, including trnvtlling expcn*c«, with mmc 
■llovancee fur the expeiiMiH of imu or two Iviijitbeiied jniimeyR, 
TliJB eutn would make Mr. Brunei stare. The ^ularioa of tbe 
xupcriiitviideati' wen- liKcd nt from SO to 120 guineas per annuin. 
Tne valiiHtiuii of the lund wnti nboitt 13,0i>(>/. 

Grtat npprebrcttions were entertained that the nature of the 
«i>it would iiileqiiHte innipcniblc dillicultica. Mr. Jewop's report, 
in the actual slate of K^^lttcol knou-led^e, is curioua. "Il Beems 
[be <tatM) piobable thai in tiome early n)co of the world tlie im- 
niemie rhii»Di^ idniOKt two-tbirdu of which ia itill occupied by 
water, han been ne4irly (why did 1 not aay ijuitej open from aea to 
aea, and tlint the land wbirh now HepnriiliM tno lor.ka hum been 
formed from the deeay of tlie adjoininij; mduntaiua. TMa dc»y u 
very apparent in Hen Kevin, which is evidentiv a piirt only of a 
much j^eeter mountnin which Mtr-me to have ineludud the prcMnt 
one and two adjoininj^ mountaint of lesser hei^^bt. Impressed 
with ihiM id*>«, I wan very apprehensive, nfter the lirrt trinls of tbe 
ground at laveriie^iw.tlial miiuy otbtir piirta would be foiiiid aitnilar 
to it. That greatest part of the land there being eompused of 
gmrrl and nind, i« mi open that the wulcr in the pit^ mnk nnd 
roae with thi? tide. Fortunately, ii place has been discovered wlioro 
H fuundation on clay mity be got at by surrounding tbe pit witb a 
cofierdnm." It vm found generally th^I tbe gruvcl and sand had 
a BiiScieDt admiitun uf eartli tu exclude water. 

The width of the lochs was calculated at Sll feet, len^h tn the 
chambt^r 142 fwrt: 23 lorka were provided for, at an Mtiniats of 
17l,yiTl., and as many hridKei, nt nn approximate efctininte nf 
34,000/. The common cuttina uf the canal was cttimnted at 
14S,0U0f., the d^pth bring 20 fevt, with ii iHittiini of Mi feet — a 
alape of IS inches to a foot, and 90 feet width at the surface. The 
rfmaiiidcr of the ntlimato wiirt for deepcninir riv^-r«, coflerd 001.1, 
{ii{tiediiL-tti, culvertn, with u nuw of ]:j,i}(K)/. for Hteam-eut;ine». 

By the time a single year tuid paaaed, the usual fate attended 



these ettimatei. It waa found that th9 lodu vQiiM b* 100 
aa frigates of 44 ^tm mirbt )>e reiiuired t0 p Mi lit * langlfc _ 
extended to m feet and tbe breadth I0 43, wHh an adattlOB 
the eMimate of I^QfiU Then ode locka w«r« reauLred farttnall 
voKBels 10 Mve the wear and tear nf the laince locks; theae were 
further ectimated at iS.tiOC)/. Iron railways were eonitrurted for 
(he purpow of ronveyiiig alone from the quarriM opened in the 
%idKiIy of the lanal— one of them 11,000 ynrdjLa groiC leogtb in 
th<MC davi far auch a purpose. Tbe number or labonrers »u in- 
creased from 1M tu 900. The CTent4Mt difRrnlty waa e»c<>UDtcre<l 
in tbe rvoetlon of (he aea lodta, in the conntrucUonof which* 
good deal of ingenuity waa exhibited. 

In addition to the increKw uf other estimates, tlie BHlariea, as 
uaual. were increaiu^d. Twv reddest ioaiwctore were appointed, 
and ficveral other officers, at allewnnees of upwards of SOW. yearly 
oaeh. Far more trouble nnd eipcnie than waa aotieipatM vc- 
eurred in the valuation of land, which the proprietoni did noC 
•earn disposed to part with grntuitoiiidy, nor at other than a high 
Talue. 

A HTB8t impr^ivemnnt on tbe usnal practice nf canalx waa intr^ 
duoed lit tbi' very fomniencement of the iinderlaltitiK in the con. 
Kiructlon uf tbe bridge*. On the Forth and Olydc Canal wooden 
drawbridges bad Ueu used at Grat, rniacd by duuna and timhrr 
rrainiiip; an Iheae Wore out, ra«t-inm bridges were substituted, 
raised by a wheel and pinion; but tbe Caledonian bridgew were of 
iron, on the swivel principle, which had biTn alrewly used in the 
London Ducks. One of the mont imiwrlttnt works in the early 
stage of the canal wa» the altering the coiinw of the riveiw Neea 
and Oich. The bed* uf both of tliwe rivent wwe rM|uir«d for tin 
canal. The embanking ncccwury wiia very extenaive. 

In IftSO tbe lirst Bteambunt wan coiiHtrtJcted for the caoal bv Mr. 
Henry Boll, the introducer of atiiani itutigation into Englana. and 
the person who eatablisbed the well-known rteamboata on the Forth 
and f^lyde. 

On the ^rd uf October, 1HS2, the canat was opened from sea to 
sea with rery great ceremony. The principal landlords along the 
land fired salutes and gave unlertninniKnts on the occMdun. and 
tbe papers of the day drx-rilie the affair as one of great magmii- 
cenc«. The paaa.ige buck, from wcitt to nut, was R>adc in 13 
hours. The depth of water waa then only IS feet, but dredging- 
marhanes were in active operation fur the purpow of deepeniqf 
the canal to 20 feet. 

The entire term, from the commencement to the opening of the 
canal, was 19 yearn. It wna heffun in October, 1803, and o_ 
SK we waid, in October, 16-ii, The evpcnMs to this time 
921,373/.— of thix no lew than 47,ft«ii/. waa p^d for Luul 
woB to linvc been granted gratuitoutly; 512,7701. was paid far 
lahour nnd did vaai t^ood to the country. The steam machinery, 
estimated at lO.OOQ/., only coot J,£9S/., but the whole maohinery 
cml uiiwAT'I* of I21,4D)4/. The co^t of munugcoient for the whul* 
time avenigird under l,500f, per annum. On the whole, nnd 
coniiiarison with mudrni undcrtakiofpi, tlua great ent«rpri>« 
Gondurtod with e.xtrbtuu economy and great ability. .Kt ti 
the perMina employed on the canal at one time amounted to ab«ra 

In the find year of the opening SOT Te«««lii entered the canal, of 
which S7 paiMetl from sen to ten, Thi* was then ooo»dered a &- 
vournblc n<^'Ount. Tl)« toll* fixed were a farthing a ton per mile, 
with an iiicreahte upon very oborl voyage«. 

From .May l>vii, to May IK-it, 27S vessels passed through tb« 
canal, but the expenses of maintaining the cannl were comuderablc. 
Nearly V(lil workmen were employed on the worlcjt, and the tonnact 
duty wa« Rongorqunnily doubled. * The cannl dues, prerioua to tM 
increaie. from llie year quoted above, amounted to ],.5J.UL Not- 
withxtanding the increase the proGtu of the canal were eniaU— 
moru workmen were uhliged to be employed. The Increased tM- 
nagc dtuve the shtpmaaters to the circuitous passage of the Feilt> 
land Frith, though even now tiie duly on the whole pamag* wwt 
but Vf. 7d. per ton. One of the rea.«onii for increasing the dntT 
wax the complaint of the proprietors uf the Forth and Clyde Caosl 
who complHined thai the Caledonian, romilnicted at the poMic 
cxpente, entered into an nofnir competition with them by lirs 
terras. 

Since that time no efforta have been able to make it a proiitiblr 
one, though the t'alnloninn Canal, taking the circumstances (/ 
tbe time in which it was eonitrurted into consideration, is a wort 
of which the nation may be jmlly jiruud. 

The mounds, which gunrd tbe entrance of tbe canal at tit 
Beaiilcy Frith, weje a«lvanci'd fnim the high-watrr mark to I 
fntliomw devp of water; at the end is the ee» lock. Theer tat- 
meuse works are too yards long, nod took four years to cunsii 
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Th« settUnv of the vaitt baltam of tnud and mvth took tiro yarn; 
«ud tlic rndle of nuMoorr which fiarrovuds it, cap»)>l« of n-i-<>ii irix 
tbt UrKMt mcrekMit ibliw, it 170 fevt lung. 40 fe«t nide. and So 
feet deep. The other work* thni>uh<iut ike caiud are on » >>imilur 
•cale. At the entrance uf th« ul[M,o«inff to the tpvnxineis of 
the KTdund, gru»t difficultic* vert snrmmntcd by the peneverance 
fff the tn^aeer, Tiie dredKuw n«eeiiMrf tor excavation of Huch 
an exteut was constructed villi imineDse ingenuit)'. Neytune'a 
Stair CM D, wkid) we Iiaie already tp«nti<>n«l na coDnrctiof oifht 
l«cka ID auoceMion, t-uiituiru 40D yardii of Bolid initMonry. A oua- 
Mmction of the kind had novn Ik-«ii nttcmpted before. 

On the whi;Je, /«w «urka *Ui>w invre vivijljr the untiring in- 
nmuitj and jier«everanu« of tlte country- than the Caledoninu 



No. III. — LioiiTHOtnus. 

Before the invenlinn of thn mnriner'f rompaw hc<a<?onB and 
teart aiKrudi ware iudispt^iunible for lh(> uifely of the mariner. 
The vesvch whose snft raynKini; depended ujtiin their never liMinff 
n^ht of land, truKliM (■• tUtt natural and artilicial li^ii vhicli eo- 
•bled the uilul to detemiiiit.- htH puxition; and thin object wa* a&- 
eunpliihed in many in*t<ini;r«i hy heacoa li^'hti^ wlikh served for 
niu* durinjc the darkne.-nt of ni^lit. Amund tlic vliorcii of the 
NedHerraneaii *ro hHvo neiUHin to heliere that theite Uf;ht!i were 
tUckly itudded— thi; C'oIomus of lUitKlca nnd the I'haroe of Alex- 
udria beiac the mmt ceMirated. Both ot thene li«a«.-«n> are nxp- 
fiMd to have beeo erected about 300 yearn before the Chrlitiati 
tn, and to hare e»d>ired nutil long uftcr its commcni-cnient. 
Xest to these in {Mint of time waa a Iif;ht- lower near Ciiruiimi, on 
tbe S)MDi»h coMt, built, it i« a.-itd, to aid the Iriik navigalura in 
their voyaften to BjHiin — thi*, at l4!i»*t, >» the vupponitiun of Mr. 
Uoere, in hU 'Uistory af IrelaiiH' — and wliicti Huniholdt ttntea to 
b» evidently an ■■riytion of the Itontan period. Tlio liahl in alj 
I lAete bea«i>ni iras derived aotely from the flsnie of hmm or pitob 
burnt in open hrnxicn, nnd itfublo com p h rati velv for mutll 6it- 
Uneea. 

TuTjtitif' to the liffhthnuEeH of modern day*, we iind that lite 
u^t-luwer uf Coriliuui, in thi> Kiiy of Riucny, in alike the first in 
point of time. l!ie chief in hei);lit luid rannii'., nnd the exuniolu for 
*1I the improvements that have heen BurceB«ifely made in llie pro. 
4ijctii>n aiul t ranimiioiion of the warning rupi orli|{tit to perjtlozed 
ftiariiierii. Thio tower was beg\in by LouU de Foix. in the rei^ of 
l^^enrj II. of France, A.t>. 1^1*4. nnd tiniKhed in KilO, under 
Bp^anry IV. It ia vituated at the mouth of tho (>»ronne, uhout two 
^Ma^um from Bordeaux, and eervea hb a dtreetion (o all the cout 
HavigattMi of the Hay of BUcay, aa well ns to the large influx of 
Bbippin^ attracted towards the trn'AiHi-AurF of t)ie celelimtml Lan- 
Rumoc Canal, which Wda into tiie Mediterranean. Tlie Tour d« 
Oorduan is IdT feet In height, luul ila lieht inny be aeen in a di- 
Xiect Uue for S3 miles in cleai nealher. bven ou the Inle of Bone, 
Ss miln diitant.a ■pertaior, looking from tome elevated paint, 
may detect the blaze In the boniton; but the rurrnlure of the 
oceAD hides the light from the seaman on dock. Its liRlit is inter- 
Biitting, changing, ut half-iniiiiite iiitervalK, from while to red. 
Kvea the red rayn, whose penetrating powers are fnr inferior tn 
the white, arc vinblv a» fur a* 13 or 1-4 miles, except in hazy wea- 
ther. From ttti erection down ti> 1760 Uie light ot this tower was 
Jerivcd from the flBmo of wood, ia that year M. S«noir subxti- 
t«ted oil-lamp*, with mdal reflevtori i nnd in 1B3S M. Frcsnel ex- 
tended the ronge of illuminatioa to the extruordiiiiiry diatancca 
«eh*vc mentioned above, by the oddltJon of dioptric lejutee, acting 
•pon huapm uf an improved mid morf powerful con >t ruction. 'J'ho 
we of thuand nimilar heacnnn opon that coAat ba« been euormuu*. 
In the era of tU fint er«etiun one of the liroton rountm, who, m» 
lord of the soil, ponipmoil rights of trover and wr^cka^e along the 
ceact, i* aaJd to have ho.isted to a jeweller that a sini^le black rock 
Huab Btood in the tideway was more \'iJuable to him than tho boat 
tismend in hi* (;n>.ketit. 

In En^uid, the earliest ligfatM and tK)a<rnnit along tho lumKt were 
•reeted by iDditidiisln, to whom rovul pal eiita were granted, au- 
thorisintr them to iwllect iN-rtnin tollu rrnm ths pR>mi\g veeaein to 
itSvKy Ue cuet of building and ntaiuteniince. The rtght of cun- 
Itroctinit thove »ea KigniiJ-^ however, re»ted solely with the crou n; 
and, in fact, the fitr larger number weri^ imed only in tiniest of wur- 
like expedition, and for certain special purpose.*- The earliest 
lighthouM! which ulill rcmatiiH in existenr.'w whn that of lAiwesloft, 
bnilt in 1609. Another at Ilunitburton Point, on Ibe eail coaat, 
oaji enrried in Itltti; and the light on the ScUly Isles dateu ItH ea. 
tahllidimeat from ivao. Beaides tliewe there were two tight-towers 
irected during this period at Dungenoca and Orfordaesn, under 
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natenls granted by Jamea I. to Sir It. Howard and Sir W. ErskinCi 
These e^tahlithoivnts remained private property, paying only a, 
small i)uii-reul to the crown, until very recently, when the Trinity 
Board, uiuler the net of IS3fi, purchased them lioth at a high price 
from their nwnen, ^Ir. Coke and Lord Braybrooke. 

Theenrliect of the above dates (IGOO) saw the final eatabliah- 
inent of that Uiurd under whoue contnd all the F.nglivh lighthoiiHe*, 
and almost all the authority ovee EnglUb commerce tuiit naviga- 
tion, was ullimately to paw — namely, the Itrotherhood of the 
Trinlty-houjte. Thu inntitutian fiiwl cumnii>nced in the time uf 
Henry VII., as a private confraternity of seamen and ahlppenL 
In the xixth year of hia successoi, Henry Vill., the brotherhood 
received their first charter aa a recognised "(luild." under the lill« 
of the "Brolherhood of (he TrintIy-hou»e of l)e|.itford te Strand 
and SL Clement." The charter rommencea with the curioua drcla- 
ntion. that "On lurcuunt of the ttincere and entire love, and like* 
wise devntion, which we bear and have toward* the most glorious 
and undividable Trinity, and alM> Si. Clement the ConfcMor," Uii 
Mnjc<ity gives and grauti Ucence for the establishment of a guIUt 
or |M-rpvtual fraternity, to certain indirtdiials and their aisodateei 
"m well raen as women.* Early in Kliiubeth'9 reign this charter 
was coul^nned, and again In the 36tli year of that sovereign, when, 
for the fimt time, those powrni were granted which have aubsis 
qucntly led to the suthin-ity of ibe Trinity Board over all lights 
Iwuses. In that year the Lord High Admiral of England, CharlcMt 
Mowttrd of Effingham, formally reliniiuiKhed all claiina on his part 
and on the part of the crown m lie rights, privilegw, waA emdu- 
raeots for "buoyage, bulla«tagc, and beaconage," whi(^ were 
thenceforth aeiiiped to the Trinity Brotherhood. James II., iu 
eonfttming this twnrter extended the powers of Uie fraternity, and 
organised the board pretty much a* it still exists. Hi* Ant patent 
appoints "(hir trustv and well-heliived Samuel l*epy». Est]., secre- 
tary of our .\dmirnlty of England, to be the firit and present 
Master of the said Gudd, Fraternity, or Brotherhood." The char- 
ter was again enrolled and confirmed by George II., nnd in th« 
6th and 7tJi se<jiion of William l\., the Trinity-honse received 
enlarged powers, under which the whole number uf lighthouoee OD 
the English cmurtis many uf which had up tn that time remainad'l 
private property, under grnnls or leases, were re- purchased, arxl 
amalgiinialM under a uniform ml m i 11 iKt ration. The only exemp- 
tions to t)ie rule of the Trinity Board are in the instances of 
certain harbour lights, which still continue in the control of locsl 
trustees. 

The dates of the several patents granted to the Triu ity- house 
begin with lOSO, when Charles II. authorised the erection of the 
Sctlly Light. Two other patents wrre inaut'd by that monarch, for 
the light beacons of Snurm and Tynemouth (.'astte. Anne granted 
one patent to the Trinity-house for Milford Ilavcn; Ocorge 1, 
grnnted four: fiHirge H., seven; George 111., fifteen; George IV., 
seven; nnd William IV., five. 

The year \6A« saw the fonndalion finFt laid for that crle4>ratcd 
structure the Eddystone Lighthouse. JMr. M'infttanley waa tlM 
architect, and the tower eloud 60 feet high in a sea whose waT«% 
during heavy aturnis, diwh to an altitude of nearly 100 feet abov« 
the lantern. The light was ^rat exhibited in ItlOB, and burnt 
steadily for five yenrK, when the whole edifice waa swept awav by 
a furious gale In Nuveiubi^r, I T03, while Mr. Winstonley ws« liim> 
self within it. This lightliuusc was formed of courses of etvne, 
liuund to^telher with timber, and its Oestrucliun is attribute^l to 
tho comparative lightneu of its materials and tho slight founda- 
tion prepared for it on the rock. 

A tradesnuui on Ludgnte-hiU. Mr. Rudycrd, then undertook the 
couHtructioii of a tower, wholly uf wood. The funn was that of 
a conical cask, TO feet high, with its lower mnges stiffened aud 
strengthened with cuurw;> of rnaMinry. But the chJcf improve- 
ment in this tower was in the contrivance of its foundatious. The 
irregular and shelving eurfacc of tho rock wos levelled into a 
range of broad eteus. into tJiese steps a number of holes were 
drilled, in sets of thr«« each, diverging slightly from above down- 
wards- when the three being broken into one, left a cavity of a 
conical form, widest at its tower end. A compound wedge of iron 
being driven tight into this cavity, damped together, and the in- 
tersticea filled with melted lead, formed an inunovable basis 
wherolo the lower pilox of ttmlier or blocks of uLime might be se- 
cured. This contrivance, introduced by Mr. Rudyerd in the £<I- 
dystone, has Hitico been eitvmuvply employed in lighthouse and 
submarine works. Tho wooden tower bure the brtuit uf tJie wea- 
ther from i'lQV until 1755, when it unfortunaLely caught fire, and, 
after burning for several ilays, was totally consumed. Two ye»r* 
later Mr. Smeatuu waa engaged iu founding the present edihte. 
On the IVlh Uctuher, 1! AS, tW lighta were brat shown, and hat « 
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never since mvkA to ahlne from !iun»el to lunriM*. At first tie 
onlv aourco of Uliunitution *a» derived from tallow candtes, 
whldi vere oontimifd Iodk after the far better methud of liK^tinfc 
bj means of Arj^od buriwra had b«ca extenaJvely ummI. la 
IB07, at tbe expiration <ir a lung Iraw, the Trinity Board cnnie 
into iKiHHemtiin of tlie £ddyfltuite li^flitliuuBe, in whit:]) llii-v at 
ODOG Dubitituted tbe oil Iam|j« of they al prciwat exist. The liifht 
» ri;vvlrtii(ir< in a period vf one auiiutv, and u vl*it>)c, in clear voa- 
tber. for 13 milM. 

The mccemivn impruvfrnenta in the DiMhantral operation of 
liehtinft intruducfyil duriiiif thia period may bo thus reirapKuluted. 
Up to IT4K open Arrs of coal, wood, or uitrV were generally u^ed; 
in Home few inxtanrr* n Hyxtem iif tjilluw randli-v, prittccted by 
glass ffame^ belnf tulmtiluted. In tlial vear M. Arj^iid invented 
llie all-lamp known by his nnme. ^I. Ilurdn, very shortly afler- 
vHrdx, nuitrived to adaM the invention to li|{iithnii!>ri>. The 
Trinity Board were not Inaenalble to the value of thin diwHivery. 
A deputation, connirting of the deputy-miwter and several of the 
brethren, tiHitod France to in!i|i«L-t the reaulta, ttai rqiortcd m 
favourably, that it whs speedily adopted in this country, mid ex- 
tended to Scvtland itud Ireland. In 1?B9, the a^^cficvtion of UutTon 
Uid Condorcet, for the manufHctnrv of (cIikm lenwa of IwKe dinme- 
ter«, nss adoptrd for a lighthoute in thv litlc of Portland; but, 
dwi>ii[ principilly to the imperfect state of the gla^v mnnurndun;, 
wax found iui practicable. In 1911, Brew»t«r indented the method 
of huilding largo lenset in aegmentK or tnoM of Mtparate pieces. 
•nd rMommeaded the adoption of these infracting or "dioptric 
gitme* in liftlithouaes. Nothing wna done, liAwever, until Frtvncl 
■et the example eleven ycurn aftertmrtlii in Franoe, <rher« the ma- 
jority of lifirhta are now eonktructed unon that ^at«m. Only ■ 
few, comparatively, of lh« Briliuli liKhthonseB hnv* to the pret^cnt 
day Abandoned the use of the reflettor*, or "catoptric" light*. 
Yet the relative poner of the dioptric lamps is two to one, and IIh 
evnnomy nearly throe tii one over the rrftei-ting burners, and they 
transmit no lexii than SCO limes the light vf un unamiHted flnme. 
Un thv nther bund, there is some ndditiiiii:il cutit in the tint prer- 
tioii of the letiKt"^ Some attempt* liave been lunde to employ the 
■till hifiher llliirninatiiii; |inwerR of coal gna; but liitherln the dif- 
ficTiltii'* hHve not been snrnio anted. The chief obetarle i* in the 
danger of fire and the lialiilitv of disorder in the H]ijiiirHtii<i, nhich 
hoc to tie reduced to a smull conipaw within the narrow limits of 
the light-lowers, and entriitted too often to the custody of men 
wli» are iiiL-oinpetenl to conduct the operation. Nevertheless, g&s 
was used in h lighthouse st San Salvorr. on the cosst of Ixtria. as 
early a* ttiltl,and fovnd to ^ve a heller liiibl than oil. with nun ving 
of 900 llarinti »*yesr. ft w h* nlso employed In the Dantiic tower, 
which had formerly been lighted by an npen lire of coal, continin- 
ing three timew lu much ai the Kni* apimratus. W.ix cnndlea were 
aflerwArdu emph)yed in the Mine Il*;n1house, and insd |h. weipht 
burnt in n year. Oil dnnics nriied with oxygen ^as, and the bril- 
liant "Drominond" or lime lii{ht, were niiliBninrntiy tuhjeeted to 
experiments, with a view to Ibcir introduction as eea lipht*. But 
the F^mc mechanical diSicullica and dnngcrv stood In tlitr way of 
their iidoptivrn. nnd it wnn ftirlher di^ico^ered that » li^ht from a 
small luuiiiiouH point, however brillinnt, wag not ho iiiiprnpriiite as 
Hint frvm the t-xtcunive nurfnce of the .\rgimd burners, itf whiiih 
no It^M thna 'H were txi en e times timd in u vinKle lantern. Sir 
Xlavid Brewster al»o proves tlmt the ordinary quantum of lii^ht 
from the oil lump U quite snRicivnt for all mnrilime ]Mirpo»eB in 
dear weather. Vet the lime ItKht, which cuatft n diitinct tituniow 
al It^ miltiu liiBtanco, niij^lit he advtintJigaoiitly intnjdiu'«d n-s an 
aasi^tant in hazy weather. At preiient Uie ohacvrity of fugR is com- 
pensated ns far un giost^ihle by gonfCM, bell^ and k""'* ■rbjch ore 
runji nnd iirfd at interval* from the heacon totrera. 

As the liizhthoiise xtalions multiplied, it beeame necetaary to 
contrive wome distinguijJanic mark bv which tbe pilot mixht deler- 
mint) the one he MOuKhl- ViirivuH fonnn and chaiii;ei of the li^cht 
were, therefore, introduced, scconiplishiug nine varietien — vix,, the 
fixed while, rcnihinfr white, revolving red and white, rokoitlnir 
red and twu whilee, revolvini; white and two reds, Unihing, inlcr- 
mittent, double fixed white, double revolviuK white. Ah the red 
rayr penetrate little mvrt* Iban hnlf as fnr a* tbe »bite, no li^bt 
tnust euo*ikt of r*i[ nlone, eBpednJIy n* even white will look red 
Ihroiiffli n dry iituut. The other eoloum are loiu penetrating utiil, 
and therefore wholly unlit. Accordinff to the rule Irtid do*rn hy 
Mr. Stevrniu>n, no two Itghthoncec within tiH) mi!.-H uf one another 
should have the same eharacterirtii^. The mtiu-trtipKe of the 
Gmt Britain >teiini«r in n suFlirient evidence of the neee<r«ty of 
obiteri'ing this rule, ati it nroMu «(>lidv from a itiimtppn-heninon of 
the light on tlie Cnlf of Man. Now tliat ligbthuuieii are becoming 
so thiekly multiplied, even tbe nine vorialHiaa »e hare mentioned 



become insufficient; and efTorta are makini; to invent nu 
making numeral figure* viiible at great lUstoooee when tt 
light. Already It la alated that the numbers can be dinia| 
Bt a di9tlanc« of Id miles. 

A parliamentarv committee van appointed in Ifltt, ebieJIy 
peneveranoe of Mr. Hume, to invecltgate the condition I 
ministration of the firilisli llghttaouseo, and published a i 
noni report as the nwult of their InlMium. An uitual, j^| 
manageiiient waa proved to exiut, combined «ith an uoce 
and inconsistency in the cliarges and tolls levied upon sh 
which must have occaiioned coiiriderable tiijurv to our rum 
The worst resulls, however, were found to aiiae Irom the' 
vf private management which still cxieted, either under old 
from the Crown, or in virtue of Mioe very Inooiuiderate Ic 
the Trinity Bosrd. The private owners m nil casta tlkor- 
«f milking n Urge revenue from their monopolar, and in 
stance.i bad imiitted lo adojit the improvement* in lighting 
willy employed elsewhere, and bad occasioned »omc severe 
Hliipning hy their criminal ncifligdnre. There was one Itgl 
in the Isle of Man, un tbe ik'otch coiut, which be longed | 
Dukv of Portland, and to t«te m the year 1610 was lighted) 
primitive contrivance of an ippeu coal £re. In that year, H 

Eatkis of tlie royal navy, the ruilat and the -Juhq, mistook 1 
fiht the flame from a lime kiln on the shore of K««l tiothil 
were lout in cvnse^iueiice. Several Uvea were sacrificed, 
thit two sliips, whicli were worth 000,000'. The Ughthui 
naoe pMsed into the keeping of the oommiseionera of 
lights, and la provided with the proper Argand and rellecl 
pnrntua. The puriihnM money paid to the duke, together 
outlay rei)uisite for the introdiiL^tion of an imnrored systi 
liiminstion, amnnnted to 70,i.iy/. Proofn of inattention, 
degree but ei]ually unjust ilinble, were dineovered In «tb 
bouitea under privnte managernent. It n-nti pruved also th 
the costs of maintenuneo were far leuai than in the navj 
ereeteil by the Trinity Board, tbe revenues rollected w< 
light fccimeirhtit superior, and the net income to the prof 
and Eesi^ees %»^\)'it. per annum, drawn from the euininerce 
country. 

Some enriouR anomalies were also exposed in the lerving i 
on vessels, for the supposed iidvanlage of the liglita. 
thniiighout Gngliind a duty uf ^d. l» l&d. per ton waa lei 
every vessel paiuiing a ligbthouse, the rate varying witll 
light, which had its di»tinct rulen and Kyxtem of oollectii 
Scotland, on the other hand, a ship that paitaed one li^t 
certain rate per ton fur tbe whole number, and no more, if I 
the entire circuit of the ooiuit. In the voyo^ie from Leith t 
dun, ther^ure, a veinel of lis tons would pay 1'. 9t. '^. 
Voltish lights, though it pas»ed only one of them; ani^ 
have il. I *(. .Sif. KbarKcd fur tbe 39 Englinb lixlitliouae* paa 
iH'een Berniek and London. A Varmoulh veuel also, boi 
the Thnmcisbut driven by rtreiui uf wcathrr lo the b'rilh of 
wijuld (Kiy fur the whole serieii of &C4>tcli lights, tliouxh it ha 
none, baviitg only been driven inlo their waters. In Iretlj 
charge wan made at cerluin rateii on lite tooaage of every ^ 
tering an Iriob port, whether it had passed a Ughthuuse or 
In coiiKriiuence of the report of the committee in l^ai, 
t) and T WilUam IV. was passed. Under this atatute all 
vate righto in lighthouite* were extinguished, and biMigh 
the Trinity-huuse al » cost uf no leas than 1,I8S,^MJ,, si 
the presumed value of these indis|ieii<uib!e monopolies. 
Mtim Mr. ('oke had aii.OlH)/. for Uungenens liirhlhoiise, m 
Itrnybrooke it^VtMI. for the one on Otfurd Point. The 
light cort more than four times a» marh — ITO.tfitt/, 
wont LHilance wna llmt uf the ^kerrien lit,'hthiiuae in 
('baniiel. (^ueen .\nne hnd griinlod a pntaui, in 1TI&, to 
French, Ekij,. to erect a li|{ht-to«er off the Ci»a*t of AitgU 
the benefit of the Iriah shippiug, and levy « toll uf l<f. per 
all paiiaing veseelf, in rccvnipeniiu of the same. The inini 
crcnsc ill Irish commerce had rendered thin light iucredl 
litable, as it was kept up at a cost, proliably, of under 
annum, and the rcturnn were over !^>.000^ Fur a long 
Mortinn Juur% the rcpn-iHrntntive of the l)ri>t po«>CMM>r, 
all the efforts of tbe Trinity-house to make bim eum 
claim, nr uven funiiith any aceount of bin rre^^iptk. allcffM 
hi* jmtent was grBOted in porjietuity, and without rent er' 
the (.'rnwn or o;her authority. The atringeiiey of the 
however, eompelled a production uf the urcuonia, mimI a 
litigation a jury aumit.^-'d iho oompentiiktiun lo .Ur. J 
4t4,9mf., being 99 year*' pnreliaie of do.ut!^/. annum 
This trwieHetion clmed in IM^. nnd since then all tbe 
eonet ligbtii ore under the niaiiagenient uf tbe Trinity-fco 
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frff from prlvttfl eUimi. Sarao ntcpx have aIm b«en taken 

wardii mincing Ui« tolli wliich ar« n hniv}' t>itr<1pn on comnwree, 

Bnd b«in|t levied pw viivnpe^ r«31 with unjutt it«v»rlti- <-.n th» roasting 

uid nttckrt trode. Wlieii Oiv ilcbi fur ]>urchikM> 'b»8 bMii Bxtia- 

guUlied, fartbvr retnifHtonii are protiiiiecil. 

la tkvitUnil, tfe wHtnt liKhlhoviw wh thnt of CoinlirtejOn 

Lilile CambrM I-lnnd, bailt in 1716, iind rcl-uiU in 1793. The 

Uilb iifflit WM (!>t»l.lU)i(-cl.iR ITgo, nnd t)>»t on Cape Wnth, 

eonpletrd in 171Ht, i« vinible Trr 96 fiiite«i, txinii t)it> widi-^t mnge 

oC any BHtish liithl. The IMI R.icfc, fini»licd in I SI 1, »t a cvrt of 

0LSS1/. nnd the Skenyvwo Llf()ilhotiii« in Arjt^'l^hire, cnmpleted 

mUicIj MB 1»U, forvhiiib tli« ««liftiatt-<[ cuHt wiu .1 1,5(10/., nre tbe 

virkt of moKt intcrert in an en)^in«ering point of view. Enor- 

■>€S dlfinUtiM wen nvrrcximp in the oonaCruction of theM 

cdiScM. uid both remain trlumpha of Briti«h Hkill nnd Mienoe. 

Tkeir details are, however, too well known bv Ihi' memnlrs of their 

fe^ctive engineer!, Aliin nnd Itohert Stec'enson, tft justifv a re. 

pfUtUio. Tfae height nf the Bell Rork tower in 1(X) feet, tbnt of 

lie Skerrj-von- i:iH ft. £ in. In the Inntetn of the former there 

nre 84 paralN^lic reflet-tuin, ench l« inches arrasa the ttpa, and 

nBtaining VU. worth of silver on it» poliMhod «nrrH<'«. Ireland 

fim (wHM^Mn) n lighthnii>i« in 176S nt Piuilbe^t. at the entrance of 

lie UnbJin river. The Bnlbn^rirvn li|;ht wm erectml in thefot- 

Ipring jTHx; that on CUre UIiuiil in 1H07, iiml i« vi*ihle for \S 

■ilea. Cape Clear nnd Arrnn lights were built in IBIJ. The 

Sralllg Rock Liultlli<iiiM> wan the niot.t expensive of the Iriali bea- 

aoL costing 41,651/. 

TJie ]«t* of Alan hiu seven liffbti, tint of tlio Calf being the 
tUef. Two iM-aconn, nne in Denbf Haven, built in UdP, nnd 
Mather in Castletown Harbour, built in 1761, are intended to aid 
fit hming fishery, and are liKiiti^d unl^ iluring that MMOii. 

At preMnt the Kriti^i ay^tem of li(;hthnii«e* reniaina under the 
cmtrwl of three boards — l'. The Triiiitjr-bouM BretliCTliood, con- 
Mjig of 31 member*, it of whom nre honorary, and the rest 
■ere or lea mnneetvd with cumnerce iirfihtppintf. Kctafcliihed 
ifcent 1M3. — 9. The Commiaalnneni of Northern Lighta, holding; 
Jniadicttun orer the ^*(>ltch and lale of .Man iigbthouaea, eoaniBt- 

attf S4 inennbers. bnnii alierifi and vounty ningirtratea. Eatab- 
ed I7SS. — 3. The Uublin Harbour Corporation, otherwine 
BtllMl tfae liilUn lloiin]. to whom was eommitted, in 1^10, the 
casledy of the Iriidi lights eonniKts *'f vci membeni, chosen for 
bfe atnong the chief nierfliAnli and bankera, Utgetlier with the 

»naTerftnu the (herilfs of Dublin fur Iho time being. One duy in 
not week the konrd «itx ftir li^htheiiMi purposes,— A number of 
mall llgbt< remain under Oie control of local authoritiCB iind har- 
Uor tnisteea, &c. 
The nfHtem uf Itgbtx adminirtered bf the three boards abave- 
nentioned. compriaed in the year Ihu — Trinity-houoe, 61 fixed 
tnd S3 Aunting ligfata; N'orthern CuminiMionerv, 3'i fixed, 2 lliint- 
h§; Uutilin Kiutnt. ?■ (ixvil, ifinminu; lucol nnd harbour lijtbta 
atiie up a gr^nd total of .112 Britloh lighthoiitrw. Tbo cost of 
■aiotainin^ the public litrht^ wan, on Ilie averaue, aliuut iOOL per 
latnttn for the riKnl. and I.-^ki/. fur the Aontiiit; ligh(&. The ffroai 
mkcollecird by the three boaidx for 150 liichtK (lornl nnd harWur 
king excluaivr^ wiu349.4Tl/. Of this I3I,036(. tut* ei|ieiiile<l on 
luhitcnance, and 15,t4It/. in charges of collection, leaving n sur- 
plaaof 19ti,S21/. on tlie yntr'.t rvcciiiUi. The charge fur collection 
imnunta to U. i^. per cent., an eiorhiliiiit sum, when the Cii«t<inu 
4utire are collected for £/. 2r. nd., and the parish rates for Mary* 
ielHine at H. S*. Sd. yet cent. The toIU arc now pkici by » mta 
ftr ton for every lighthouse jianM^d in the sliip's vovAKe. No 
(jrmmetrjr in, howrvcr. preoened by the different bonrds iu tlie 
ntcs levied. Tho Irish (tcir|i»riittoti clnirrrs \J, yvt tmi for everr 
Gght without exception. The Kij|;Iisli liKTitlmuBen vary their lulls 
ftvnt {d. to ?<f.; stid the Scotch from [d. to Id. ncr ton per light. 
|Thea« M-e Tor Knglitth merchant veiwvls; foreiicnen pay double, 
aad Koynl Navy ships oothingr. Many cunipluatixa arc urgc^ 
^[iiinrt the amount of the»e toilii, unil t>J the injury ihcy inflict oo 
trade. Kitgland is the only cuuulry.indMd, where the Uifl'thouws 
are not mipported out of tliri gen-ernj finiuicev of the State, ini>teiid 
«f being inade a naurce of cevcouc wruiig from thu »hipo"ner and 
^«r. 

Of th« original cost of the Wrly lighthouses noacciirnie af count 
"kept Of course the local difficulties occusiuned An eiiur. 
_jrence in th« ueeBaarr outlnv on each. The mrut ex. 
^>»em* to have been the 'Hell ifock, fil,3^I/. The lile of 
Man Beacon, exhibiting thn-e lightA, eo»t eo,S23/.; the Cape 
IFrath, 14,li>(U.; and the Barrhead tV.i'iH. The encineering Inn 
pravcnienta of niudeni dayu have ninrh fliminislied the rxpenaa of 
.tkeir construction: 1» hghthoune* erected by the Tnnlty Board 
etweeu JAW and lt»3*, cost 4T,1U/., or, on lie arernge, S,Oie/. a- 



Iiiece. In the way of receipts, th9 Itideford Rnr light atanda* 
Dweat; Ita annual return having been 35ti;., while ibe«Bt of main'' 
teiianre wne nearly MKL It ia the unly lonine concern in the 
whole lighthuuie system. Eddyttone hns fonr Ki^pent regtiUrlf 
employed; about !■< olhern, K: and the re«t 1. The consumption 
of oil varies fruin l.^fOi) gallon* per annum at Beachy Head tu 61 
at Pake/leld. 

France, in 1841, powcarad 113 lighthonsfw— 77 in the fThannel, 
47 on the weKt coaxt. 24 in the Mediterranean, including Algiers, 
and 1 in Corsica. No lent thitn SJ of thcM! were on the lena or 
dioptric principle. By an oni.iiniwjce of the Eniperor, in 1*06, the 
liuhlhimiies nere pUred under the control of the Minititer of 
Travum Pu>>lit|iie» and defravcd out of the ExchiMiucr. The cwC 
was about liol. annually per light, 

America, at the same date. i>in»e«aed «T« Hghta of varioua de- 
■criptiuns on her Realioard. ror the cost of them M,5SW *ea 
charK^ ut>on the public service of the year, amounting to a little 
OTCT 300/. for each e>tabli»hmc»l, — DaiJjf .Ytw*. 



KCaiSTEM. OF MEW r&TEHTB. 

MACHINERY FOR B<»LLIKG IRON. 
WiLLUM CiuiT, of Clifton Lodge. Cumberland, engiMer, for 

"inipreeaneiiie in maekinervA'' rvliing irtm or othrr mttalu, f^rU // 
kIiM hHforvntnmiU are m^kablc lo olhrr m^cAi'iM^ in wfciVA cy/in- 
dtn or roBert art lewtf. — Crsiited December 16. 1846; Earolled 
June 16, lft49. [Reported iu the i'utonr Jtiurnal^ 

The improvements relate tn rolling certain furons of Iron and 
other metals which nrit wholly or parUally taper, or conical, lit 
the ordinary methoilt uf mnnulacturing such tapi-r b»m, the cen- 
tres of the c(irnure»sing rollers are maintained at the lamc distaiie 
apart during the uholc of the ur<ice«8 of rolling; the rc^uiiit* 
taper hcing given to the bar roliei by eccentricity of llie K«'"»'ea 
or their dejith below the surface of the nillcra; thiia, if th« depth 
of the groove* upon the ioIUth pn-Kress the tame depth through- 
out, tlie reanit will be parallel bnrt; but if the depth giaduAlly 
raries, then the result ia a gradoal toper bar. 



s 



p. 



U-~-a! 



ng. I. Fi,-. 

The improvements nre for producing tnper bar* from rullert, 
atlhotigh the groovos in them may he the same deuth tliroughout. 
This is to be eScctifd by the gcnrfual separation ut the ccntrea ol 
the two rollers; and. a« the bottoms of the grouve* are eoocentric 
to the centres, it foilowa that their arurfacee are also Increaalog 
their distance apart, and thui nllou- the bar of tnetal which paa^es 
between them during the time of thii separstiou, to aasume a 
taper form; the amount of tapi>r given corrMponding to the or<r- 
portionste rntc at which the rollers are eejtarated from each otoer. 

The patentee describes two modea of ejecting the object in 
queatlon; the fliM by mean* of hydraulic apparntus; nnd the m 
COnd by meana of an eccentric or heart-«haped cam, 

The first incthoil it sliown iu tlio atuicted eogTavitigs, fig 1 
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beinc snsad rtrrntion of the rollers, the iipp«r part rDprowntiaic 
the nydraulie apiiHratiui, ht'tng in lei-tinu; and li^. 2, a vtrticitl 
mctioii gf tliD In'oi'Dulic npporntiis and Ihe froinii^t, uih«n tlirouKh 
tbc centre linv of thv ruUL-r*. A, the rrnmin^r, constructed in the 
m»Du6r uBuaJly iitlvgitoO in unliDarr rvlUn|i-iiiiU» ; B, the tieariajcv 
of the lower rujlcr, utfttiuonrf upon the fianiioic. m usual; but thtw* 
B, of the upprt rulter C, »re nid^ viibic, by vlidiog vertic»ll)' id the 
DOOVM D; «nd fur the purpose of ptsclB([ the biariuKS £, within 
tp«ir rMp«ctive gtoov^ yvrtiona of lh* rrame A, iu front of th« 
enovet. are ni»de move«bre, m sbom tt a; mtd whrn the b«irin^ 
K, are pU««d within lh» ktovvo*, lhe*« pi«c^>i a, nn fte^ar^d in 
their plncK. i-fnn the upper pt>rt of tlie frjminfi A, i« plnoed th« 
h<md cootAiiiin^ the bvilrnulio aptuinilu*; und thi* conHiitA'Of the 
I'Vlindriral chHmbei F, tu oootAin th* wntor or other Itutd em- 
ployed. Into thU ohnrnlrer pa«M« th» solid r&m or piston II; the 
Kid 1, of which pn«M>H il»wiiirard looM>ly through tlie wcrcw K, to 
tbo henrin^ £, of the unper roller, urainit the upper Hide of wliifh 
th« end bf it bnirti. Tlio rum H, pMHw into th« chiiinli<>r E, in a 
Auld-tigiit maimer, by meHOfl of th« pAfikin^ «nd thi! paekiuj^-hn^ 
ur pUlv L, which 13 fienired by MTor-boIti X. The rwtuatinf;' 
vmltr4>, vhcii opvtKMl, nllovis it Ftreuin of th«> Raid to pn» mmi th» 
ehwnber K, la the diiicliArite-pijio O, Itv whifh 11 in canled olF. 
Th« qusntiiy of lh» fluid <ii>^hnrt;ed by this valve will depend 
upon tbtt extuiit in which it may bo opened; nnd thiit can bu rripi- 
lkt«d to the KtviteW uicety by nicjutu i>f th« ucrew utid wheel- 
hitndle P. The purpose of tlie vhUb ih to rofnilate the flow uf 
fluid from th« chnmber ¥.; nnd thereby, by nll'uring the npiier 
roller to reccdo fnrm the lower one, to uliapc! tiif bar pnuioff be- 
tween the rollers of tba Inper furni reijuired. Ah the snudier in 
i|Uiiitlitv tbei stream i>f fluid whicJi flDwn from the diiinibi.'r K, the 
leca will bB the tiiper of the bar rullMl; thf tnper beinir frreacer 
when the flaw in \nTgtt In tjusntity. A< the fltiid employef] in the 
duunber is water, or some otbur of practical inctim pn'wibility, tbp 
riae of the uiHtim If, into the irhauibi^r E, will deii«nd D\wn the 

ajMitity of Jliiid dischiirged, and con»e<iuent)v, trie rpfeding' of 
■e upper roller from the lower. Q, is aniither valve, the f«it 
from which Howm into the disdiiirice'pijie O. Tliia valve ia re- 
tnincd tn its wat by nwatw of n pnwrrfiil sprlJi^'. nnil 1« uiity in- 
tsEuted to act nndcr gnat prcmire, to prercot injury to the iipp&- 
ratoa, — it 1a, iu fact, n Mfety- valve. 

After n taper bur hua bv^n rulled, the upper roller a^n ap- 
pntacbea the luwor orio, reuuitiinff iU: former Mtiiatloii; and to 
mJIow the ptiiluu to depend with it, it ia reoiiUite a iiuantity of 
water ^hol■Id hv p.-used into the chamber, ei)ual to the quantity ex- 
pelled ibrongb the valve N; und tliii i< aReompllHhed tJinmnli the 
valve H, from the feed-pipe 3. At the iiack of the valve N, ia a 
mllffbt h«lirjil i^prini;, fur the puriMioB of cluxiod; thr vaUe a^invt 
iln wat — tmmMliatety ti|i(>ii the flow of fluid Lhrnutfh it c«iu>in)f. 
Thit takes plnco upon the rolled bnr leaving the rollers; the valve 
not beinfT xttiichcd iii the acre*, allowing it, Th« tiBe of the »cruw 
will be expliiined hereafltT. 

In roUiiijt tiiper barrt by thix nppamtiiit. the workman repuIntM 
the 8ow of fluid from the etmmber F, hy invan* of the vulvo and 
•crew, and which hy a little eKperien4.'e, he i* enabled to du with 
facility and with tiritat iii-i-nracy; the bar« in pnsiiiRg betueoii the 
rullen assume ttie taper furrn, by reaaon of the upper roller ns 
i^edinu from the lower one, the poosing of the piBtou 11, into the 
tbamber F, iidmittiiig of tJiis eletnCion, nnd the enlent of that 
elevation being re«uUt«d by thi> disehurge of fluid fruni it [iiutt 
the valv« N; the oar being rolled, it piitMH Trum between the 
roltera, tlie npp«i roller Ujtain apiiroaching the luiier nno to ita 
original BltuatluD. The flow of fluid from the t-iiamhei F, i* mut- 
pendMl, the ralve N, clones by means of the fliiring. and a supply 
of fluid 13 admitted to the chiiinhrr, hy the valre FL, preiiaratiiry t» 
aiiulhvr bar Icing paBsed between the rwllera. The rollers B, and. 
C are of the vrdinnrv conHtruction. The patentee describes n 
inodtSoMion of the ahove-denr-rilicd mode of elfecliriit the HHnie 
object: in place of cmjdoyinff the hydraulic apparatua described, 
he employs an eccentric, or hcort-ahaped cam, Rxed upon a revolv- 
ing horizontal sliaft; to effect tlie rise of the upper rullcr, a rod 
•ODiowhnt similar to the rod 1, already deacribvd, henra a^fajiui the 
upp«r»iduof the bran ng of the upper roller, and tlio other end 
•gainst the periphery u7 the cam— Ihv ntuvemeni of the C«m al- 
lowing the upper roller to rite. \Vhen it ia reiitiired to roll a bar 
which ahull be taper for otily a porticn of its Icngtli, the remaiuin^ 
portion being ponvUel, the aorew K, is bruught into operation, 
which i* tv bo Horowcd up or down, na required, untti it umudios 
such a aituatton tbnt, bv the time a length of the bar, equal tu the 
taper part r«i)uircd, Htiall have passed between the lullem, the 
upper Hide of the b«ariug of the upper roller troines agiuDnt lh» 
uBdvr side of the screw; thus preventing all further Mparativa of 



the rollers. The remainder of tl>c bar will coniwqaBiiLly he i 

The patentee claims: Firtt — The npnlicalion to ntUln^ 
chiiicry Ecnerally, ol apparatus which wQl allow tbe IreHriiig 
one of tW oompnining roller* to rise Kradually in the frau 
duriutf the opvratiou of rollinif, nitd by 1hl» meana aidiiilltiiii 
taper fwruia of bars being produced witJt facility eqiul to pa 
bar*, 

Secondly — The arrargemcnt, c<in*lrtiction, and adantHlioit <if L 
hydmulic apjuirattib dcurribcd to mXchincry, fur ndtincr ilOO,] 
Other nie4»I«, by which the coinpi-e9»itif ndltn are causi^l to Xf 
rate ({rudunlly, fur the purjxRii« vf rulliiuf, and fiirniiu^ bars 
taper fnrm, &c. 

Thirdly— The mMlification of the npparatMS eourtattng of an e^ 
centric, or heart-shaped cum, which, tevniving. is employed 
raviilitte the gradual im*] uir.it ion of the roller* described. 

Fourthly — The itdjuxting (crewa in ooniitctlou with the oth^ 
spparatna, for the purpose of rolling and ft>f<-in|Z the bars of me 
taper for a purtioii of thuir length, and parallel fur tlui reinainiE 
poTtiuu. 



COnRtOATEI) IRON DEAXIS 

John' llsxtixn-tox I'oarcn, oft, Adehiidi.^pljice, London-brjil 
in the city uf London, eoRioivr, for "«» impntwd incdt of rtpplytn 
nrruyalM inif >- IS* fortti'ilSau ttf fir*-fro»f JhWTK roofli, o'"^ ( 
iilit 4tfMdur«r.' — Granted December S; 1818; Enrolled Jun 
1649. 

Thi; invention relate* to the oonatruction of Gre-proof 6<vnt 
rt<nfs and nimiliir stniclnres, with two or more plates of oorru- 
(,'ated iron, placed one over the other, — the corrag'sliDna of um 
plntc being *o sltunti-d with reference tu tlie enrrugatiuRS nf the 
»tht-r, that, when tJie pUtni aro nietwl or bolted toireiber, ihey 
will form a serlea of united lubuUr ribs; which ribs are to he caed 
citlicr in a horisontal, ardtcd, or illclinl^d position, a* jaiata, bwui»% 
ribis rnftcris or other like wippurtd. 
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Figs. 1, and S. represent end vi«w» of two different lonns vf 
coirugoted plntef, whi^'h mny be oned for the purj>o«C» nbuTc- 
mentioned, — the plated Wiiii; uniteil by rivets at n, n. The forat 
uf corrugation tn.iy be varied; bat that preferred by tlie patent 
ia :hon-n nt fig-?. 

Pig. 3 repre^eiil^ a 4ef lion of oorro gated plates forming a iinil 
scries of tuhuhr h(irUiM»l bciuni: or Joists, and apolied tv the ffll 
nintit'U »f a level lii»iTded and veiled door. For thi* p<ii[hm«, t' 
I' •,>rriign tiling or grooves in the upper side of the top rijito ruav 
filled with concrete ft; the flooring boards e, ar*- n»ilcd to filll 
uf wood (/, which ore laid scrou the upper parts or ridges 
the corrugated p]nte> and secured nt intervals by bolts e, nnd m 
/; und, in order to form the neilinfr. Alletx uf wood g, are^ecuf. 
hy boltH A, nnd nut* i, to the under side uf the lower plate,! 
tiiitaole IntcrvnU; and to these nrp nailfd the lBth>i,f, which M>ce{^ 
the platiter k. in the ordinary way. luiiit.>Hd uf bolts tho 
may oe united by rivets. 



BRIDGE CIRDERS 

John G»noxm, of Wokingham, Bcrl^hire, engineer, for *-r 
prr<remmtK ia firdm for briiiyn en4 lAher ttwcltm*.' — Granted 
Uocvmber •», IMS ; Enrolled June S, 1*19. 

The improvement relate* to girder^ htflitia, bnrs, or hearin. 
employed in eugin^orini;, building, atid architectural ^truutur 
for bridge^ viadncto, aqueduct'^ railways, anrhwayit, d-M-k-fga' 
roofing^ uid flooringo; nnd i-iin>iktii tn msJcing the uune of^c 
iron, with a strengthening bar or bari of wroughUiron eoibodH 
(■r dovetailed into thii snme. 

Fig. 1 i>i a ■idr view uf part of a ginlcr; £g. 9 sliowy the qb^ 
side of the same; Ag. 3 is a section on the line a, a, of fij^ Ij 
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fig, 4 B netioD <hi the line c, d. a, is the cast-iron fririler; b. b, the 
hatton flanges; e, c; two wroufht-iron bara inserted into the bot- 
lan flf the girder, at b nnall ^etance apart, and, nt tlie centre of 
wA flaogB, they are slightly bevelled outwards on each aide, so as 
to be do*«taiIed, m it were, into the prdcr at those parts. The 
wnrnght-irtra ban are introduced in the iiroce^ of casting tlie 
prier ; tn efa bars having been previously rolled into the required 
actioaal fbmi, and well cleaniteo from oxide by heatinj; them in a 
' hmOB or otherwise. Fig, 5 is a cast-iron girder rf, etrengthened 
lif ■ bar of wrought-irou e, which forms the bottom of the girder, 
iif.4. nK.s. Fif. I. 




rif . A. 



Fij., 



udcoimected to the upper part hy a ceutrul ridire, nf a dovetail 
fcrm in iti cron section, HUtl of an uiiilulutin^ form in the lou|;i- 
tsdjnal direction. Other modifications in tlic form of the wrouKlit- 
iiMi bars may be adopted. Figs. G, and T, show how thin com- 

Cod mode of construction may he aiin]>tcd to railway-bara and 
iaga where these are (as is now ordiiiiirily tho ch«u) of great 
■dfcht:— ^ c, are the cast-iron part»i and w, w, ure the wrought- 
iiunparta. 



SILVERING OF GLASS. 

Thomas Bbayton, of Regent-street, prai-tical chemist, for "im- 
mamettU in the gi/rering itf ghu* unit other Kurface^." — Grjinted 
Decoober 4, leiS; Enrolled June 4, Iti49. 

The improvements relate to silveriiia* glaw, hy precipitating 
diver on the surface of glass, and causing it to adlierc tiicroto, 
without previously coating the surface with ntiy kind of material, 
iatlie fwlowing manner: — Take one ounce of hartsliorn, or am- 
Bonin, and add thereto, two ouuco-s of nitrate of silver, three 
onnees of water, and three ounces of spirit, prefenintf npirit of 
■ine for the purpose; mix the same ti)gether, and allow the mix- 
tue to fltana for three or four hours, and then filter for use. 
flTien the mixture is used, to one ounce of it add ^-ounce of 
■ccharine matter, previously dissolved in equal quantities of 
Wter, and spirit of wine, say hiJf a pint of each, preferring grape 
iQgsr tat the purpose, when it can be allowed two or three liours 
to dissolre. This mixture is to be laid over the entire surface of 
the ^aM, which is to be liept at a temperature of 1(>0^ When 
tie sUver has become thoroughly dry, it is to he coated with 
iBMtie varnish, which aervea as a protection from friction. The 
fluid ii also wdl adapted for silveriug the surface of metals. 



TUBULAR BRIIXiES. 



An aeeount of the Contimction of tlie Brifannia tind Cvnwny Tuhii/ar 
Bridget, toith a complHe hinlory nf tkfir pii/grens. By ^VILl,lA^l 
^ Faibbaibn, C.E. London: W'eale; Longm<tn. 1849. 6vo, pp. 
SOI ; SO plates. 

Diaputes respecting priority of scientific discovery are seldom 
terminated satiafactorily or conclusively. Of all the more ini|>ort- 
ant instruments and methods which have given man new tiowera in 
the domains of art and science, there is scarcely one for the ir.ien- 
tion of which there are not many claims to tliis day unsettled. 
The tempting nature of the prize offered, and tlie conpruity of the 
tfaouffhta of men of learninn at particular epochs, render the suits 
which arise in the Chancery of science numi'rous and complicated ; 
while from the difficulty of discerning the hidden processes of the 
mind, and the subtlety of the distinctions between absolute origin- 
ality of thought ami its numerous counterfeits, the cases arc 
always difficult tu adjudicate. Vi'a know that large books have 
been written expressly to discuss the question of the invention of 



the telescope. The antagonistic claims of Newton and Leibnitx 
to the honour of devising the methods of fluxions, gave rise to a 
paper war which is not jet terminated. To come down to a period 
within our immediate recollection — the prediction of the place and 
motion of a new planet has raised to the highest scientific rank 
two rival and independent discoverers. 

The controversy to which the experimental and theoretical in- 
quiries respecting Tubular Bridges have given rise, ii on many 
accounts to be regretted. The subject was eminently one which 
required concurrence and unity of purpose among the inveattgn* 
tors. They themselves are men who have one ana all done good 
service for science, — ^men who have been honourably associated for 
Tears in the mutual pursuit of science, — men whose attainments 
nave won for them public respect and conUdcnce. We have not 
yet the whole evidence of tlie case before us, and feel it premature 
to decide upon an ex-parte statement. We, moreover, are anxious 
to avoid participating in a contest in which too much of the gall 
and bitterness of jealousy has been exhibited. But we have 
enough evidence at least to be quite certain that the discussion 
has throughout been too strongly marked by the absence of mu- 
tual concessions, and has been caused solely and entirely by feel- 
ings of distrust, and a jealous concealment or reserve, whicn seem 
absolutctr incompatible with a pure love of science. 

They love science best, and are its most successful disciples, 
who follow it for its own sake — not for the agjgrandiscment of 
personal renown. We like not to see men too avaricious and 
greedy over their scientific wealth, — hiding and hoarding every 
morsel of truth which they can snatch unobserved. It is only the 
miser who acts so. They who are really rich in intellectual trea- 
sure, who possess the mines of exhaustless minds, are liberal 
withal. The craven, who tremble for the little hy which they are 
richer than their neighbours, have but a pitiful store. There i* 
that ncatlerelh ami t/et iuereaxfth; and there h that aitholdeth more 
than i« meet, but it tendeth to porerly. 

The present work does not verv distinctly set before us the 
exact nature of the claims which Air. Fairbaim prefers; but we 
believe the following may be fairly stated to be the principal re- 
sults which he asserts to have been the fruits of his inquiries — 
1st. the preference of a rectangular to a circular tube; 2nd, the 
abandonment of the suspension chains originally contemplated; 
3rd, the cellular structure of the top of the tube; '4th, the liydraif 
lie lifting aj>parutus. 

On the tirst question it seems unnecessary to enlarge, as it was 
disposed of at a very early staire of the inquiry. It requires such 
a very mild knowledge of meciianics to perceive, that of two uni- 
form tubes of equal height and length, the rectangular must be 
stronger than the circular fur a given quantity of metal, that, 
instead of assigning any merit for the settlement of the point, we 
are ratlier disposed to wonder how it could have been ever doubted. 

On the other questions raised by Mr. Fairbairn, we shall for the 
present content ourselves almost entirely with a mere condensed 
narrative, in which it is to be understood that in general the au- 
thority for disputed facts is the work before us. It is probable 
that counter-statements will hereafter appear; hut, until then, 
sufficient data will not have been furnished for a decisive Opinion 
on the general merits of the case. 

The tubular bridges for the Conway and the Mcnal Straits ap- 
pear to have been first proposed by Jklr. Stephenson, about .Vpril 
1843; and it is, happily, a point un con trover ted that the original 
idea of substituting a rigid tube fur bridges of the ordlnarr forms, 
belongs exclusively to him. We are informed in the work before 
us, that, at the time mentioned, a "consultation" with Mr, Fair- 
bairn took place, at which .Mr. Stephenson appeared to think that 
"the tube should he either of a circular or egg-shaped sectional 
form. He was strongly impressed with the primary importance of 
the use of chains, placing his roliance in them as the principal sup- 
jMirt of the bridge; and he never for a moment entertained the 

idea of making the tube self-supportinp In fact, for several 

months afterwards, and even up to the time of the experiments on 
the model tube, in December 1 8 %S, he insisted, as will be seen from 
the annexed correspondence, on the application of such chains." 

Of course, we are quite unnblo to c<intradict any statement made 
by Mr. Fairbairn, of what took place at the consultation in ques- 
tion. But we are prepared to contradict the assertion, that for 
several months afterwards Mr. Stephenson insisted on the applica- 
tiim of chains. On the contrary, we have incontrovertible proof 
that in the ntouth following tliis consultation, he distinctly and 
strongly urged the practicability of dispensing with the chains 
altogether. 

From an authentic copy of the minutes of evidence of Mr. Ste- 
phenson, ou the 5th and" (fth of May 1845, before the Comniittcu 
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of the IIoiiM of Commou on the Chester and Holyhead RaUiny 
(N'o. 1), we ^ve rerbatim the fbllowing extracta, which will pro- 
bably be deemed conclusire :— 

■* Perhapt I mir at «o« eiplala to ttaaCeaBittea the Idea I hare adiipted, 
I conceive ■ tube— ^appoeipg a wrooghtJroB tube— to extend aenae tha 
•tniti ; thit tliit tube to haTe, we will uy to have t5 feat diameter, to bold 
« line ot railway, and the Uaa of railway would raa in^e of tb IB addi- 
tion to that, we ihosld heva to oroet a ehtio platfenn for the porpose of the 
boildlaf. TAm tM» quiiikm woaU arte, wMAcr tht ckmbu wohU b» A 
knetd to fWMwfa, or wMhtr thty wmdd bt taken ifowt, tfy ohm apWow b, 
that a tube <ff wtmigkl-inM wtmld potme viffieitnt etrttiftk to mtffvtt a 
rMmaf, \ am Inititatjnf a eerlee of ezperimenta with Hr. FairbaiiHi of 
Hanefaeatar. In feet, he ia already in potaeaaion of experimeata with reapect 
to Iron ahlpa which place the thing beyond a doubt. He haa aecartalood thai 
a Tciael of 2S0 feet in leogth, lapported at the eoda, will not yield with all 
the machinery in the middle." 

Here it appeara that Mr. Stephenaon not only thoucht, la May 
IHM, that the tube might be maae aufflciently strong of itaeU^ but 
that the experiments of Mr. Fairbum removed all doubts on the 
subject. Further on, the Minutea of Evidence are aa foUowa : — 

" It occurred to me that a rigid platform might be obtained byai^tltating 
a tube in addition to the chtioa. ThEo, od going into the ealeolatioa of the 
itreoglh of the tabe, I found that I did not require the chaioi themselves." 

In another place, the following questions and answers occur : — 

" (J. Yon have not made up your mind aa to the ufety of dbpeaaiag with 
the chain* } 

A. No, I have not. 

4. It would be inpoealMe to do lo nnUI it is eonatmcted, would it aot? 

J. I would rather leave that, becaoaa I wonid make the deaiga ao that the 
chaina might either be taken awaj or left ; and during the constmctioii wa 
(hould liave ample opportonity of aaeartainiag whether we could aaMy take 
away the chains or not. 

Q. Tltere would be no great advantage tnm taUag away the rtialua f 

A. No; only it would make It more coatly if tbry remained : they would 
he applicsble to other pnrposea, and they would coat from thirty to forty 
thousand pounds." 

The opinion of Mr. Stephenson aa to the expediency of remov- 
ing the chains, is not expressed here quite so strongly as before,— 
but distinctly enough to show that 3lr. Fairbaim is mistaken in 
supposing that Mr, Stephenson intiattd^ for several months after 
March 1845, on the application of chains. We readily believe that 
Mr. Fairbaim has correctly stated the impression on his own mind; 
nnd the apparent contradiction may be easily reconciled by sup- 
posing that the suhset}uent experiments, and perhaps the opinions 
exjtressed by Mr. Hodifkiuson and others, shook that faith in the 
Mtrength of the tube alone which Mr. Stephenson had when before 
the C'ommittee on the Chester and Holyhead Railway. 

In the Report presented by him to the directors of that railway, 
twelvemonths afterwnrds — (Pebruair 9, 1846) — he treats the ques- 
tion of the aduptiun of chains aa still undecided; — 

" Tbe applicstioo of chaina aa an auxiliary baa occupied moch of, my at- 
tention ; and I am MtiiSed that the OTdinsry mode of applring them to 
iuipenaioB bridges ia wholly iaadmiaaible In the preaent inatance i if, tbero- 
fore, it be bereafter found neceiaary or deairsble to employ them la canjuae- 
lion with the tube, another mode of apptjing tbem mutt be deviied, aa it it 
abtolutely etaenlial to attach them in aucb a manner aa to preclude the poa- 
tibility of otciltation." 

Throughout this paragraph Mr. Stephenson expresses a donbt as 
111 the expediency of using chains. It seems, therefore, a neces- 
sary- inference that his IiiibI determination to abandon those ad- 
jiuiots must have been urodiieed by subsequent information : and 
wo cannot se« how Mr. Fairbaim could prove that the information 
was derived from \i* experiments excluaivelv, and not from a 
iTOueral review of o/f the experiments undertaken, IVe find, in- 
ili'tHt. the following statement by him in a foot-note (p. £9) \— 

"The drawingt and d«iipni for the Britannia and Conway Bridges were 
msde ool, snd the parts proportioned, without the sid of Hr, llodgkinson'a 
f jrmulK ; and the ab >ve, aa well aa other hollow girder briiigei, hare since 
brrn conainiMed independently of that gcnlleman't aitittance." 

Rut surely m< cpneml a i;t,-)temont must be extremely injudicious, 
unless supported by verj- distinct and DperiKc proofs, '.As far. how- 
over, as »e can perceive, there is not even an attempt to give evi- 
deui'e (if the alle^red ci 'nut ruction of the llritnnnia nnd other hollow 
k^rder bridge* independently of Mr. Hoilgkinmni'* mtsiKtnnce. On 
the contrary, a lew pages furtlier on, we find Mr. Fairbaim staling 
in his ro|Htrt to the dir^'ctors of the Chester and Holyhead Rail- 



- In thp purinil of ihf nperimenia on the reetangnUTi tt woD M 
il'icriptinn >t( inhft, I hivr bfen moat ably assisted 1^ nj 
Sir. lli>d^kin*<tn : hit fvieniiiic and malbemalieal Mi 
u;)l qualidfd br »uch mearchea : aad 1 feel myi^ 
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kind advice and valnaUe attliUnee whidi be has imdand ia these aad lAa 

Inveatlgsllona." 

—How does Mr. Fairbum recoDdle this last sUtement witkOe 

previous assertion t 

With respect to the cellular structure of the top aad bettm of 
the tube, Mr. Fairbaim certainly appeaia to have eaUbliahed Ui 
claim more fully. This point ia a vny important one. It is no- 
deniable that the peculiar, and altogether novel, form adopted ftv 
these parts of the bridge, constitutes one of its most essential 
features. The first notice or suggestion of this ceUular structure 
appears In a "private"* letter from Mr. Fairbaim to Mr. Bt^ben- 
Bon, dated MUlwall, Sept. 20, 18VS. After noticing some experi- 
ments on elliptical and other tubes, the letter proceeds >— 

" The defective powers of reaistance of all the tubes of this shape, ha<t 

suggested a new arranganteat aad £atri. 
bntiun of the meUU; it being cvidnl 
from tbe experimenU that tbe Uba 4 
resalTO itrclf iato a hogn hollow h«M 
or girder, laavlng the two rcaiating fgrai 
of eompresrion and extcaaion aa vidi 
apart ss pos^ble. It b farther eoMla- 
aire, that tbe tidea most he made ea» 
panitivdy light, and coaaiderablB aMt 
tlonal material introdoced Into lbs tig 
and bottom of (be tuba. This will gh* 
greatlyjaeresaed strength ; and a fcv 
mora experiments will determina wUA 
of tbe two shall have the prepoadea- 
ance. It ia more than prohaUa lU 
the bridp, in Its flail ma. niay tdl 
aomething of the followiag sectisid 
ahape." 

Mr, FairlMdm ealls the atten- 
tion of his readers to the doae 
resemblance of the aectional Jons 
indicated In the sketch to that 
of the bridges actually constructed 
for the Conway and Mensi Straits; and certainly he is fullv justi- 
fied in inmsting on the very close similarity. The only amoignity 
of the above quotation is the phrase "The defective powers, &r,, 
have suggested a new arrangement,' To w&oni did that suggmtisa 
occur^ — Is the writer to be undentood as exprea«ng nis ovs 
ideas only, or the collective deliberations of the several pema 
present at the experiments described? 

The remaining question aa to the invention of tbe methods of 
raising the tube and some other points, we must leave for a subie- 
quent paper. AV'e cannot, however, condnde, without repestjng 
the expression of great regret at the circumstance, that the tw 
principal experimenters, Mr. Hndgkinson and Mr. Faiiliaim, pe^ 
formed their exjieriments independently of each other, and main- 
tained strict reserve as to the results. Mow far better mi^t it 
have been for science, could they have worked together as hereto- 
fore! Ma^ we not hope that the day may come in whidi weaiaf 
again receive instniction from the associated labours of men aba 
have already worked toother so well for the public benefit? Our 
respect fur Mr. Fairbaim muMt not induce ua to conceal the 
opinion that he has taken a very ill-advised step in attemptingto 
exalt himself at the expense of his colleagues. Had he conte^ 
himself with a simple statement of his snare of the tranaactioiH- 
what experiments he made — what suggestions he offered— wkat 
labours of every kind, theoretical or practical, he undertook b ail 
of the great result, — no blame could have attached to him. U'e 
willingly alliiw that his labours were great and deserve gnat 

Crai«e — nny. we will confess that the perusal of the present week 
as increitsed our admiration of bis efforts considered by tbeia- 
selves. But nurely utherx worked well and ably too. He himself 
gives reiterated proof of the anxiety and toil which this undn^ 
taking cost Mr, Stephenson. And we know that the invest! gatiooi 
of .Mr. Ilodghinson were most laborious, and confidently beliere, 
that when puMixhed, they will he esteemed among his most siK- 
cc^sful resean'he*. 

We cannot tell with whom the s_\-stem of distrust and jealonr 
began; but to these feelimrs are tu be attributed aU the nnfff- 
tuuitte results that followed. Let us hope that these feelings will 
be soon ntnsigiied to oblivion by a generous acknowledgement of 
mutual mistakes, and be replaced by a worthy emulation of "i" 
homnir preferring one another," 

A short time will probably sufiice to pat the public in uwi wi"" 
•f further and Independent information respecting the nishnyaf 

*• MAdn ««• na( apptw w fUi UT«tara lautke iwOllciMlaa et ninKla- 
naad ta Ita WM MiLMlnd bi tai nlM. 



W*.*) 



THE CIVIL BNGINE£B AND ARCHITECTS JOURNAL. 



S9> 



tbeTubulitr Bn'd^. Rut «n<Niah is before ns to wsmnt tit in 
iSnniRf that Mi. FBlrbatrii dean unAiirly Ixith witb bin own rnme 
ni4 «ttb tlint nr bi* rolletguea, In aMiiniinut a ccnlroreninl ton»— 
tahiiiy lowiirda them, by vadmrouring to d«pr«cmtG thdr meritH, 
— onfiiirlf t«wnrd<^ hintiielf, bncMiitw tbtt iittvmpt will r«>«ct afiainat 
biniNet/, in thti rnjnd^ of tliow who will estlnule liis Uboun hj 
^enoiul, aai not by jturely acwntific canRiderKtianx. 



BEL,L BOCK LUiHTHOt'Sa 

Snt— I biTC read in th« June nuniber of jonr exceUent Jtmrnal, Sir Jobn 
iMic'i Ictlrr of ih« 1 Tlh M*7. Ai it cvntunt DethJBR Dt«> I woald lim- 

8U to MUition ta lit* Itett contained in ray fonM* Utttn, nftr (a tlie 
laBM ol the I.i|lithoiiM BMrd at Slh Jonc 1827, nhFrtln tfafr* la a 
B^Wt •( a Commiliee appointed to examine iMounti cuniiMled "ttb Ihs 
friiUattiNi «f klr. Stevcnion'i irork on the Bell Boric Ligbliiouw. That 
Cmnillcc lecommtniled the Boaid to eipnat to Mt. StermMii "ibeir 
mmvl )m ncrita ai the enfineer of tbe Bell Rork LitcMhausr, and tlie 
liAaaof tlM biftory of Ita trcetloar and locanlJiigl;, Mr. Du^, in name 
«| Iha CouwaitoMri, b«gg*d to riturn hin "tl>i<r thtnkt for lh« aMlily, 
Kidvlly. and •nt«rprUe dlipUyftl bj hltn In ilie compleuan of thai ;r«at 
wM poblle vori{, and of the clear and initrnetite narraiite *hicb he hai 
|!mi of In enetiim in ihii puMictiion.'' 

1 aba cnbraM lliU opporiunii* ol hjing beforo yaur rMden the t?eaiD. 
fmifiof letter which I hare ln'ttjr leeeiied from Mr. Cunlnghara, ihe re. 
Bm Seerctary of tbe Northern Lightt Board,— the leallenati wbotc natne 
3lr iobn Renitie haa ratntuiDrd mliti iIf»«TTeit hut (iu ilif cyn of all vho 
bov tirmj iiipcfcnfttufj conimtndallciD, and nho drew Iht vrti Minalcon 
i^b Six Jotui bu aMeinptcd to raiia bii claim. — Againt «itb tliiaiilu, 

I renuin, Ac., 



€JM^fk, Sth Mn. 1819. 



Ai^M 8TKTa:raoE<. 



Cof$ ^f Ititfrfftm Chcrfm Cmuia^vm, Af.. ta Mr. Akm SlmnMrn, 
aLov* rt/trttd («. 

"Mr Dkak Sm— I ba*e fo«r note of the 2Sih, and t preaura* that I am 
lilhtid to voa for a prtnti^ eapy from the Civil Enftnrrr and Arehtvel't 
■MMtnf tkk nonlli, of Ih* rormpnndenw bflwetn Sil Jnlin Kc-nni* and 
^relaUve to the Dell Kock LTStitliuate. whieti 1 bate (Mrused wltli much 
niereet. A cupir of jonr I«licc uf the ZSlb DecembcT lut to Stt John, 
Mach waa lent to me by my *aa, vaa tite Ar*t intimation I erer be'l. and I 
tvtiied it not «)ihout turpttae at Sii Jnhn Ronnie having claiised [orbU 
(.tber Ibc raeril of havln| dmfn*d *nA bailt Ibit Li|blhoui«. 

■■[t M bapiwoeil thai afliong the Hot pTafcuionBt dutici tiiih nliich I wi« 
iabmitcd nai (n act ai ctcrk In the Joint conmilllcrt of Edinbinfth anil 

^ X"lb, »ho hwl lb« rhirpr? of Ibe cnn»tiucli')ii "f Ihe Leilb W^t Dirtti. 

K Thtt ntiiqt have been <n I79U or IKOO; and very thorily aflertrinU I wat 

^^Coi)Qtne'l with the late Mr. Grey, ai Secretary to the Cominiitionera of 

^■Tiarthcm Lighiliuute*; and in botli ctpaciiiei 1 bad frrijaenl opportunitiea 

^^rf liciag >ilh Mr. Rrnnie durin| hti perlndlcal ilitla lo Scotland. The Wet 

~Dorkt he planned and ricrutcrf under (ho anprrintooxlcnce of a ruldegi 

cariAMr atipnhited by hlmtrlf. Tbe Bell Rock wat plinntd by your &lhn, 

^«aa aA«r having botn eandiMed by Mr. Rennle.waa necalcd tniircl)- under 

^r^ur Alher'* perMaal lu peri n tend ence i and in all my comniDnicaliaiii with 

^'llr. Reaaie, obieh uTere nnt anrreijupnl, I ncfer heard bin lay ciaira la thii 

work, nnr am t ••ire of liii htiinij bnd enyihintt to do nriih tlie necuuon 

•f it— «le«4. perhap*. ynitt father may have aoen fit lo CDneult him in hii 

B tfearacMr of chief engineer. 

V ■■ Yon aik me onder what Lin|imuon I ftaretd the Ulnnle af SrH Deeca- 
~ bat 1 806; but at tbit riltiance nf lime It la doI to he eipeclod that I can 
Rtain eiael impreaiinua. That Minnie mail have lieen frame^l under dlreo- 
liont; btil t hue iio bnilalion in lining )t">"*l'y. tliel I ciinnitc Ibe Cuni- 
aiHaloocr* having uhuiiifld Mr. Rcnnie'ayfa^, iherctiy gaTR their Mnclion to 
ibc buildinii being of i-lonc. oa r^oomni coded Ly your falh'Ct, the plan of 
«1ii«li had loojt bcfdrc been luhrnitted to them, ilul turely Ihc (act of the 
C««Hii«al»neft having piKtd your fill>cr'i bunl in the li^xary of Ihe Light. 
buw, (oflTpyi. in a isinner not to be mlitalien, Meif fa^retrio* of the 
putf eailtlcd to tbe unit of tbe work. 

"] aia. A*-. 



(Slitned) 

Sevtatm, Dnlpiinlem. LaaatltMrr, 
•■29M J/a,, IMO," 



■*Cii*XLBa CoviiienAit. 



tiofftr OrtnlU.—Tht tize of tome of tbe itonei quarried at the Datt- 

■a»r Gnniu War^tmaj bt IniMlned Ikioi on* lalilch irji Mnvn out ■> trv dn^i 'F" ''1 
llrttn. Fllavtand Hiwr. Th* Iportti oTDit block iwi»;»l (rrti tiriarjili. V.irrrii IitIiM, 
•IfaM (ublfal cuMrDla. \C,UmTitti and U >r^tb*d no )••• this ),SHU loi*. Only 
WHh of poaiUr »a* ati lit bl»ilii(. 



niPORTANT RATING CASE. 

Stn,— The ntin| of tbe properly Iwlonging to gat. wiler, and railway 
catBpanin, to tba relltf of the poor, being now ao much in dttpuU, erery 
deriitoo tbcraon ka of Uuportance. 

Un Friday, July 61b, an ImporlaQt deciabtn wai made, in tbe caae of an 
appaal of ibe Pfannis Qti Compinr. againal Iba aaMMoical uf tliair ptopcrij 
to the pDOirrate, m ibc paiiihof (ire<u<-icb, vrbkh ai K ltMPlI bad M<n in* 
cnaaad ohea tbe lui rate waa made, in April laat, froen Ibeaum of IfiMN. to 
MIIL fboth mat inelodtsg Iha atationa and maioi], vithOQt any alietulona 
kannf M«a nadabv ihanmpany. to inercaie the value of their properly la 
Ibatparlab. Tbe pWnlt Oaa Company Iim rery citeniitre boil'lingi and 
plant, Ibe naini eileoiliBg Into metity.iliree pantbci, with large manufM< 
taring nation* at Vauihatl, Bank!id>r, aiiil Grecniricb i alao atoce ataiiooa In 

benningtoD-Une ami Wellicgtin-atiti;!, Tbepuuk aSoMai if Ut> tdvIlM it 
Ibeii lurreyor, Jlr. Cbailc) I'cafoU. of t'Tiihill. lalnod tbe property bcl«Dg> 
ing to the company, in Ihe paritb of Cifccntricb, u leperate and liutinct rren 
tha reat of the oomptny'i worki and inaina (alibotigb tlic «hole ia iDoal in- 
timately connected, alto' managed by one b«*rd of dtrectora. haiing one ofBce 
and only ooe ael uf cleika and officen) i by which icheme, the whole lalue 
□f the aliliuD and maiiu in Creennii-b waa aateaied tO tbs poor-iatf of that 
pariih, as well a* a ponioii of the ratue of ibe gaa raolM of the Otlier pfr 
riabce tuppliicd«Ub gaa frvm IhcCrccnnicbitatioD, — for the reaton Ifaat tfa* 
jtaa Dtcd la Ibtwa MaiabM puacd Ihrougb the malnt laid in (ireenwich parHh. 
They'lhen preMaa«4toat«artaia tbe net raieahle value, by auoniing that the 
r*nt «hlcta a tenant woqid ^t«, "fiom year to yew." for the whole propr-rty 
tn Gre«nirloh, with the right of Hpplylng that and tba other psilahea now 
aupplied bom Ihe Greeonicb itatiuu ; and thia aMtimed icnl waa irriicd it 
by finding Ihe power of ptoduciian (nol tbe quiulit; produced) of gaa at tbe 
•aation in Giecnwich : the mult wu— 

NfI ralAtil* nlueot tht lUiMn ., £SM9 

lilNa a( lb* iniliia Id bm-DwIrU ropplftnt eu In Oraeinileh oalr •. 3.9M 
Ctiu of Ihecialulo Orvrawlvb ■upi>lT*'>E ■'"''■h'B.- .. .. .. Ut 

Ditto Of UwKBlaetBOfianiarkchMpptTli'goiher parte .. .. .. IM 

Total oec nmbte (iliutilc tii.il 1 

Tha anrvayor of Ibe oonpany, Mr. Lee. of Oolden-atuare, conleiided, (hat 
the whole of the property tielon|tn| to the corapanji muit lie contiiltred as 
one concern, and taken u a whole, indeoaiiMaed to the poor.raic. Or, Hut 
the Ttnt mbich a Irnant would give, "fram year to year," for al! the itationi, 
•tares, and maina in the lwenly>tbrce parial>ct. mtiat Aral be atiunicd ; tLat 
tbe i)*>ii of Ihia aiiumed rent aliould be tbe gaa actually ^ro<J(ioeil at lUr 
three alalicna, and aold in Ibe iwenly-three panihe*| and frein tba rant au 
AtcerlAined mo^t be obtained tlie net rateable value of the wbolo propeity. 

Then, thai the net rateable value* of all the (ttlioni and aiorea miut ha 
auDined and dtducled from the net rateable value of the whole properly. Ih« 
balanee being the nat tatrahle value of all the tneini in tbe i«ren.ty-ihiee 
pariahec, aed that thla balance tlionld be divided in propuriiitii lo ibe qoan- 
liiy of maina in each piriali. Or, that the tiaiioni and itorca aliould be 
rated in ilic piriihci in wbich they may happen lo be tituatei In proportti^ii 
ta Ibeir pregent value: end the net raleable viluo of all deducted ftom the 
BinDUot of the net raieable rt,!ijc u( Ihe whole properlv, Including tba etorr* 
Btid ttalioni; and Ibat the remainder ibould be dtvi^lcd amongtt tbe twenty. 
Ibrce pariihei, in propoilioB to the quentily of fixed apparatiu aituale in 
each ]iariah Inttrumdital In earning gaa-tent: the reiulc woald be — 

N>iMtnl>lc*alucor ■lllb44Uil<JU .. £HBi 

Initio dllM cf all Ibe matna MW 

Toulnet ntealilt valuaof Ibewbolt propeitj ^tojia 

Net niWabli value or the Grtenvlch alsUon iSl,9lO 

iJIUo alllla ol Ibt atnet toalna In (iraennk'ti Ml 

|ril>ila«li1entuealalI(tj«|imp*rtvlnCr«rmrleb .. .. MifiM 

Y1i« i.-<tal timrni latiw uf all thaaUtloui titlog ■• .• ■• ..^liS-SJU 
inilo dlllo o( all Iba auvtl inalu InVJ'iU 

Total pFneottJlue Of aU iheprepertr ^!9.'M> 

Th* D'vMiil vulueor lb* ilallanaal GnaniTlrh ti*1ii( ■ if4l,Bai 

IhUo tlilld af lilt lErcel oiaLrta In GnmwUIt II VM 

Tout nlue of in* proprrtyln (^nHirrliti.. rfM.UfI 

Tba Court decided that Ibe auniment muai flnt be made on Ihe whole of 
the property Ln the iwenty-lbrcc pariahri. aa a whole, in aecoidance wiili 
"The Queen v. tbe Ortal Wealera Kallway Cumpany ," and iliat it was to Ui 
then divided la cucitendcd far by tbe ootnpanj'i aurvcvvi ; Ibat the ael ratr. 
able value «f the «h<?1fl wot in' he 13,60U/., and In Greenwich pariah 2,i.ill. 
— vicftation, i.Olhi\ maim, 1971. The eaie waa gone knloal great Icngili ; 
it »nie on by apecial appolotnient, and occupied the Coaitt from oine uuitl 
balf.pait tavan o'dnelc. 

The company bare appcaird af;aintt the attenment of their property, in 
Tarioai pariibet, Kvrral tiriici, for the puipate of having a principle dcodedt 
but bave not anccoedcd before Itiii caae. 

I am. Si-. 

A SdllTBTOB. 
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PROozuioiifas OF BOZEimnc kooietieb. 

RUYAL INSTITUTE OF imiTISH AECHITECTS. 

Jiaw IS.— T. BiLLAMT, V.P.. IB the Ch«ir. 
lit. Pkuumon TMd a jMptf "Oi fV Hutirrr iff IStPvinltd Jrrk." 
OltKMXaaf the muil ihcoiie* invenin) le ■ceawul for ihe awdo in which 
It* foisi mi; luTc b«a MfinuJ, •nd rEJ<ctiiis also ili< ntifow \m\\t \ttit 
vhLch the Uquiiy tnta its bUtary had bilhertv betn confinrd, ko cniDmrTiccil 
dlivling Ihe Mibjcct into foar tcdioai «t MiiM af poinied at«fa'i : — the twa 
(>arlif»t bfilodgiaj lo Ihc Rut, Ihe two otbet* ta Noftbera Europe. Tlie 
knt **ilei Ml. Ptif uiwn df An*d at eommfrntin^ <riih Iba aariiui iU«n o( 
arehitecimal bltUiry, aird eitendiag downwiiil* M ih* period vf Roman 
dmniaition. He p'>iiiiril lr> eiitnplei of Ihe t-itm i* ex^UoK la ibc \fi*- 
mldiaf Gieeh aad o( tlni>:,and alH a* laatui in the Orcai Oaait at Bl 
Kvg«fa> Thi* branch of ihc auSiect wai further illuiuateil bj <^aiD)>l*a 
taken /r«iD the «puK-bTca and viiij walli of ancient EtrurU, frooi litotUr r«- 
maim in anrirnl Ctit*e^ — nvor* MprciilW at MyccoK — and Uttlf trout 
A»*na, and other pla«** in Alia Uianr, ihawing hnw nnivaraal the fom <*» 
Bl aver^ eafljr period In all Pelatfio cooatrlea. Ha then yobiad out hi>« 
eoiupieulf lUla Tnna mu Imi nniter the all.peivadlai InfloeOM of the 
H'lRiaii*, who inttodueed ererirnherc Iheir own ravaoiiM moail arch; hot 
liruceedeil to ahoir hn« imnicdialelT nn the decline ol their iaduence tha 

Cvlaisil arch r<-ap]»taie4 in all Ike moatriet *( the Etai i iltuttralias tid* 
r aitanpln dr«*n from the Chikrch el Ibe Ho^ Scpuldm al JvmiateiB— 
liuw known ai the Moi^e cf Chear — but which, ha utetted, wa« Ihe iden. 
li>'al edilLe« raiwd bj CoaeUntiae the Uraat on that ipoi. Ilii otlier eiini- 
plea were taken tnm the Hotqoe al [litrtekr. a hntltliiii la the uma iir'e 
and of the <irae agaaa the Uotqiie al Jiiruttlem— the Palace ot Kbotid.'a 
■I Ctotlphon — tlie Aqueduni of ComiantiiiopU. and other ediAeu of Ihat 
)wiiud; iu all which the poieted fnrm o( arcli !■ ilill found, lis th-n 
»liii«eil bow the A'abi who, at a nomulie race, ha4 no tichilccinre of Ibevr 
o*n, ada|>t«<l tlip (lointH funn »( aich ; auog il a* carl; a* the iwentf-lini 
joat of the llrjiti, and conlitiuin; the u*a of il alraoal uniTaraallf from that 
lise to the prettnt liiut in *ll the eauntrlet Of Ihe Bait, an') aUn in SIritv. 
■S nil ai in ilidr a'uiat edittoei in Spain. In the Ulter couiitrT. hawei'r, 
Il apfwarcd thai ih'T mmt gmerilljr idDiitcd the ritund or hor<c>tlioe furin 
of arrh; iboi canl\Tniln( (he idea that the Ara'is had no archiiccture of 
Iheii own. tiui adopted the form of ihc counirj which ihry oecupinl. — The 
Ibirii tcrica Ur. Forguiaoil called Iha I'loxnctlo, and ir-tntti it a« ■ atfle 
cxiitmg to the tnuib of Iha Luircr to the notlh of the Oarnnne, ind a* ex- 
tonding from lb* Uolf of Nkoe to Ibc Day af WKaf , Th» data ha aaiigned 
to thia atvla «a* from Ihe age of Cbarleinagne t« ahout the end ol Iha 
ai«vtnlh eaotnrf. He odduoed intlaiieea of tbik eerlf iiointed aich *t;le 
from tb« Churchoi of Nntro Dame d'Atlinnn. Ctmrrhre at Vaiaon, Dte 
C>>Brche> of Fernca end CerciMonc. ihc Cethcdral of Cehera, 3i. Kront 
Ptrig«iia, tbe Ahliefi of SouUlac ai>d MoUucaiid mote npeciallj of Lochea. 
&C- AU of theie liu mainlaiiiifit to bo tarlter Iban ihe ri>und-ari:h iijle la 
ai far a* their poiattd [KruhaiiiiM ace cuiKeriMrd, tixl cfclaint^ a« |i(OKeding 
Id ererjr iy*p*ct the true Uolfiie iljle with which thry had hitle or no iF> 
tnltj, — Tha fourth and latt dititiao of the KuliJL-n wet the irua Uolhic 
atrle; which arnaa In Northern EurD[ie in the Uitnr half of Ihe Iwelfth cen- 
turr, waa perfected la llie dm put of the thirteenth, tnd coMiaurd to be 
pracilaMl to generally lill ihc RcforuiitiuJi. 

Wilh legird to iht inifnllon of the pointed arch, Mr. Feriionnn ttiowed 
Itat the M«oiid il;le cenalnty arote fioni the finl; hui mentioned ihal the 
Weitcni nMiont lutd no right to clajra at an inieotiun what had eu long 
been pratiiicd ia the £au, and which ihcj certainly taw and kaew long 
Mure Umf adoptrd ic But though Ibii aitj hmc lunieiteil the forio, he 
Bieinlaineiil, wilh Ilr. Wlirwell, Ihal il wat onlj ii* |>rai:iLakl ulJitj or necet' 
itlj that could btve renifTad it to oniii-riallr pmvulr-nt ; anil he pninMiIout 
the manner by whitli. riot only tn il»r i'rn*enfate, but aim in the Irua Cnihie 
tlylta, the grratnl cunalrueliie difUtutltri weie tnlaed by il* adoplioii. Mr. 
FerpMion cuDcIuded by ditUogiiiahiiig bolween Ihe ruietiLiou af llie pointed 
arc)) (nd of Ihc Oulliic I'jie. The fornxr lie CDncciicd t« lie an idea har- 
rowed from the Cut; ihe Ulttt be roiintatncd to be a thornugUy iiaiiTO 
and origintl creation, o»iB| all it* beauty and perfecltoa to the lalcoli and 
eofiiy <>f the native aicbilteU of Baropv, — who oonthined to eUb^rnle it 
Ml of tbe cbaoa of clauieal (rtginenU which tba; hid inbehtad. 

/■^ i. — S. Smibki, V.P., ia Ihe Chair. 

AmetiB thit donaiinni were aome model* repreaenling the actuil tiato of 
tlia Tem|ilet at Agrlgenlum, and eiecuted in tbe native ttone. Tliey woic 
|ireKnl«d l^ 1, St. Oarhc, Eiq. 

Ctfimiuiikalimt were read ft<>m tbe Ch(rali«r Onntea ind IlerrStiiiln, 
•r lie*lin, rvntmiModing (pfteiiiinn* of tiac cMIing* of eolaiani, eapilalt. 
lia»Fi. and fi|!uret, exetuled by Horr Geiti,— who attnndaiL, and ulTeied 
Miioa farther e.iplinatioti of hii mode of preiiailng and catling lino. 

A pipef wM teail. wtiilcn by Mr. foalrr, Oiilltll Cooiul to Ibc Ri?i>ub1io 
bl ^icMsgna. detrnhmR the Caihedrtl uf 8l. I'cicr, Lron, NlcatagM. and 
Ihe dudieiiii- archticciuie of that eiiy. 

A ptpte wu i^ad by C. R. CncKanaLi., E<q.. Pruftiwr of Architaclnrc In 
Ihe Kojal Academy. -On StgU in /trrit lefturt." After alluding to that 
latitude ul tiylo ia arcbiicctmc and the li<:c<i*c iu the shoice of tlyle wbieb 



unhappily at Ibe preteat epoch are nol only ptraaiHad h^ pratew^te 
author oUervad, that at iotenaity of obaraetar n eonaiaBlf iBtf)apiak«4 la 
aaeUtj by a peculiar atpeet, habit, ot bearing, to ahoutd iha mM satiMal 
work* of I people be ditiiniiiiiahed in tbe pagea orf Ume. Tha arafaitect. 
Iberdote. who liniii* hit ambtlloo to the lepcodwctim of an katiqua moid, 
carrica a lie in hi* tlglii hinil ;— he ihowi hlntulf to paHerHy aa • rr»npil> 
10 bl* oonnlry and hii *ge ;— he i* felie to Utiory, far hi* aln woold tt*» 
to betodecalnpoitriitT audio t>erpetuaie anacbroninM}— b*caaf<Mo»ht» 
incapacity to ddliteau hit own tinin. and thrlakt froea the eshibitloa «f 
thtm. at if kttooinn tlirif unworlhinea*. A* wall might lb* popular wftMa 
iniiii on the uw of the ityle of I<«lc or Sjienier. and tha obtolet* laiigiB|» 
of Wicali.Td and Wykeliain.a* Ibal tha arehitecl thuald abaalwlelj repraABM 
Ihe fortn and charaLTlerof laale in thil pe/iod,— and if art mraiu ■aylklBg, 
and we u*niiie to read ita languue. ihe one propoallioa ia oertaialy nol 
njiire ridiculoui than the olltcr. In ipecnlattaf on the latent c a aiei of lim 
ndoia *y*tem of copyiuj without any aUcmpt al nodiGcalioo, Piofeeaar 
Cockerell aaid, thai altbough tie mere /mAjoh qf pnhlte opiajoB ajwayi 
iufluMicei art, at it <loet eicrylhtng elte, yet be thonghi mneb af tbi aefl 
en*; be ettrihoted t4 the want of an eiiLiRhlcned. icarehing, and ttamm 
eritidita, ttich at exiited in the beginainf end to the end of U» bM 
caatnTy, from Daileau and Tope to Payne. Knii^ht. Alitan. and othn*. 
I!« eapeciilly drew aHQniion to the remariiahle (act. I hat darinii ihc lia 
thirty yeara of deiotiunal budding, in which apward* of 1,400 cktair 
chuitbe* of BogUnd lia-re hten eiectod by ihe leal of chardieaeo. *uA gat 
of that learned body (a* in ibo middU eg**) ha» peitdueed a erfti«al w»rk oa 
alvla, aa adapted lo our It^u*!, to guide architect*, lliej bate dianged 
Ih'eJr " boildlng rrjjnUUon*" erery trt or *il VM^t. a"d have waited all 
cooiltUncy; and they aeeni to have been aati*llea In raiting "CoM^" ia aaj 
way fur the wandetmij nock. The decline of the drama— ifcu attrntr b 
vhicb the itate even of the Ant waa wool to be teBeoleil — bat nal baia 
without il* eflbcl ; init ii it worthy of remark, vii tbe Profcaeor, that whn 
the dr*tna fan Itounthed, *o hare the eiatet Pine ArU. etpedally arcbllM- 
tuf-e. One of the grtat faalte coramitUd by architect* w*i their aUowiag 
all logical cnstutency of Fetliog, all regularily, harmony, aod conrormity, 
eoJAined by the flnt princ-ipt<>t of ■oood lenM ind artMtio eonpoaitioa. to 
he tacnfleed to a pedantic ditplty of onr unirertal knowledge of bl*torM*l 
Ityle* and dtiet. tnd the itiilal conceil of a dramatic tepfoductioo lo ibo 
rety life (in the a'laeore of the theatre ittelQ of Ihe tetetal period* llKf 
reprctrnl. Axaln, we find Ihont preferring tba oraaneota, tbe rbeloric>H 
In ijicek, t^ Ihc Ionic nhich li iU only jolt fooadaMoo. Thb ia aera pe- 
dantry and afrecuiion. Such a iplrit will not do in the war «f tba eatof ee 
n( politirti at the bar, 01 in engirrnin|. Whf , then, ahooM il be UlanMl 
it! the teriont and retponaihie art of arehitcetura ? Natare la nevet Ulogleai. 
—for her (hetarie li the m#re appendage and tbe nalnral oottteqnaace nf btt 
ttte and |mrpai:r. How often do we finrl the young arcbitact. flrad wiib ibt 
beauty of the clHtlc column and eeia^ltture, of the portico aud Iba p«ik 
Hint, inUoducing iliem where theii unntnei* actually ikitrttyt tbn tcff 
beauty be it an ituioui to ditr'l*Tl It '* f'nn Ihii falte prindpU thai at 
bare chnrchet on a Koman Caihi>iic pUn adapted lo a Ptotetiant Kiiaal,— 
bollr(«»ed walli wilh tie-beam ronft, b^lf^y tornm wilhoot belle, aod all thi 
(jiiicbery of tedtlit, pitnoa. ftc, where they are without uta or ptvpatfc 
ihe rigid adheeenra to Palladmn or lialian eiimple and dintemlm la 
d««isniDg niaonlc trchiieriure. witbaot the tllghmi *llowan<« for ibt 
gromh of inudern •cantMnt — the gUiing of wlndom in Elicelieihao, tr 
"early dorantUi" liuilrliriitiwiili yrurr/ )!'***• In blla of fost inchea (qaarc.la 
preference to tbe iiilmiid ni>il clir-ap gjlatea of iho preiaat day, eacb «f 
whieh woald till a wiudun— all tliii teiolta from tittt mania for imUallea 
nbioh, far frniu tbowing pingteu tn Art, it dugrtceful r*ltO|iailMui. Il a 
in earn*«ln«at of p<>r|>Q*e that we molt loak for what li caltad geniat f<e 
fliDMa. Boielty.and beauty. Gnius, to called. It but tbe marc auanae* 
attention to ihe meant preteated to our facullie* by a cloter cntietuif H 
greater diligence in ilie ailiit— by concurrent rirorla, Ilherality, and palraa' 
age— siiil. ahnrr all. by a Arid In work in oAVrrd by the pubUe. Ualil iboa 
condition* are pre*ciitfd, we aliall of canrac h*Te iiailation; that lud) 
evitton of Iho nioit difllcult and painful of all labour — lli« Ubom of ihoujbl. 
U the prlie and occaaion be me*>i, the onttrpriaiitg and ttie powerful mitd 
will lake another e*r««r, iMving ibo«a pursuit* to taeood aod ihird-nM 
mind*. The wtie aieblcett, while he admit* the whole power of aaioetalki 
in Ihf elTi-eli and infliienre of liti nrl — while he lanrtllira hia woirk aiik 
■rchaltni), and hnndi In tome (legrer to faihioni— itiU *r«kt to embody IM 
apiril af tbe actual timet ai wril at that of inliquily, enfrafiiag the aarfil 
powan of growing adence and the rcccoi gnoea of c«n<^Dtencr with a cV< 
tain re*erfei and thut he fulfila the grrat porpoae of hi* ofU^:*, captitate* il 
obttrier* by the p'odadion of Ihinga new and aid,— remaiabcting alttifl 
the inamottal woida of Schiller— 

Tb* wtttt It Ih* child of bU tf OM i 
Happy (or aim II bt It aul Iu puflt, 
Htj^lrr illU 11 BOIIttlitaartI*. 

After lome I'lticettioot nd the tl^le to be eaijiloyed ia Ibe lereral depart* 
■ncnl* uf erdiilcrtitrc, deiolitnal, monumental, oi dninettie — urging Ibe aa- 
eettily of confomiity to thi* Ktiua! ai ragtrd* the plant of ow eburcbet ia 
whatnuer ityla. and tboaiing that Ihe modiKval aretiiteelare waa aul 
appllrtlile to out domnttic bnildingt of tbe preaent d ly^Prof, Co<kprrll tail, 
in ciiDCliLiion : — " Lei in only he trur to ourtclrta. Kemcaibcr that we art 
niaj/ere aa well at Mrroa/a Iv the pubii.-. Without dogma oe [MdanUy, id 
}i» luTOitigite aod dutemmatc good priaciplea and eiemtc a whaktOBC i^ 
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CRIin. Ltt na Itnr • mocinrt «orti^t ihe nii^liijr !nftime« for kiwmF no ill 

,Al_tMtwlc AMI K*lbttk Art»— tbiior Atu lliU citlwt atcafj ni d|ill*aie 

' ~ hirh our rfrt r«]'iBii, luidn] by tltl* tMtlliit«, nKictti* 

1 «nl7 licT Riipbie itiien uf Piiitiiug ■ttd Smlplvra, lini iIiom! of 

ctMra alM, ikrau|th«ul ibia O'lgbly «Dvir« Mil b«r ««lQQi«*> mad 

UmI ATM t*ttf dtfllMd Munlrj in tli* •«>»." 

July IS.— Bari Di Gniv, Pm idflin, ui Ite Clitir. 

OvriBV Crmetai Mtrtaui 0/ fA# .Vmico. — kmoKf, tb» diMitioni wne 
MMralt* af Ifae Eirl of Diulinittoa aiul Sii Cliriiloplirr Wren, h; Sir GaA- 
nj bcller,— of l>i]lMJlo, lij riaddlr, afltr Biiltoachi.-ind or Iti-amauKr, 
kf tb« MBM, afUf AlMt. d'B*t«. Tbet« wtrc conliil>ut«d hy Mr. J. W. 
Flpwartb. 

Tba IVo)(]«nt diKlKlxleil llie meilali and prenlumi awmtdtd doiiait Iha 
MMoa. In h&niling la Mr, IkmiMtoo lh« lojal lold nieiJal l« b« forwarded 
l»lbeCb*««Uer Cimm, hli Ir.r.Uhip raealiAn^ iKit «rkm lfi« award of the 
CMwa hid b«eo iu'imiitcil for tha ■parvlMUen of Il4^ Ma^fUj, Prtiww 
Ubm kad nptturd l>ii tatlifacilon at tMi «tid«tit mark ot lliv iiii)>triuiilr 
l( lk« batiiiitc, atiirdlPg to a Toreijinef to iiigh a raiifc of iliiitartion at 
Ihl of the ro>'al |cf>:d tunlal. B; ciKuuraging nxrit abroail » *rni[ a* at 
to>itf the; firawcii tbtir aciicty to do ill in ihcir pwcr to adiaiirt ihfir 
in »b4r«««r ii »»] pridited, Mr. W. I'tpnaiili rcccUfd lbs iljvei latdal 
4 Ih* IdHIIiiI«, for fail Ewky ou 'The Peculiar Chafacl«ri«tin of th* i>»l- 
MJuSefaMri of Arclii(cctutit,*^iii] Mr.T- IIIU,tlud<D(,tbeatitiu»Ipr<iiiitin) 
btaolu fee Ihc beat *citf« of Uonthlf SkdrlMi. 

The Halt. SwMUry rMiI a eo<nni(iiiitalii>D from Sir. C. WilkiDion. "On 
lit Jlarcrti Md On^m t/f tk* Fak^ttrd Aftk." A/let temuiring to liia dla- 
i>ivrr 11 Tbebr* of nutul archei bulli of tmrtn briclia and lined with atnuo, 

riB|t ibflr tit« aa (ar back ai Ibe ihinrrnih ecniuty b«for« oiif «n. Sir 
WilkitiMn ahoaed Uiat is all proliahilll; tha pointed arch «ii ataa 
ftafliM to tke aadm Egyptian. Tlixrc ii, liawtfer, no gioiitivr stiilcacr of 
(Ui being tbc caM. Tlie polnttd arcli • ai coinniaiilT' uiifr) by ilie Sanmna 
Na ttty tMly period. In ibe Uoiijuc of Aliin ebn E'Tun'ijun, built a.o.8'9, 
111 lh« archM *>(■ of llitl loim. Otlirr cirtT ciamplri iIm ciiaU Th« 
iDllior af the piip«T rantidcn, howncr. Ihat the SartMOt did not ini»i.t 
[kit rorn, but copied it frum the Chriaiiant : and in lupport o( hit theory 
n many initancn cf ilin pninltd iich Wing u(«ii by tb« Cbrialiani 
Ai4b ConquMt. Tbtj >e(«, bo««t^r, of tiiiall ipan 1 ibo* ing a 
■he Krcngili o[ that furin. uliich «aa iltiuhlinB more fully 
ODuatrica nbert Lhe architecture i» Ich intrrferrd wiili by the 
e«B^M*U. Tbe tianaiiion fioio ibe )cinidrciiliir to the oial and 
iDj pointed form of arth io Ili'Oae caily a|«a nat ihono by nuintrou* 
'.(1 »f aictirt itill csiiliog — in tatD* of vhiHi the r«unJ aicli bi* been 
~ into one of oial rorm bj meant of briek« and ituoeo. Jt ia not im- 
that Ibe CbrtuUni ot the Ttielaid, in tlieir alteoipti to farm a 
afdi, ajay haic ImiuieJ thnae of the lasiR form which tbey aao in 
Inil niOBUmecia: fui tlthfluih thiiar irnr not ccinitrurte'I on llie 
iciple of the ucb, but cut intn lionz/iiilal courMa of ilonttt. Hill, 
m their aizc bring about Ibe aoroe m tliat of the arthta at Tbobet, there 
iea»«n lo bdicvo that in thoni oriKiniled Ihe Idea of Ibe pololed form ai 
id ill Iha btntt** of the early ChrtitUna,— where it eettainly dnt beeame 
ally ailopted, avtiiequeniTy gl*ing riie to a partinilnr itylt of arehiiae- 
e la (fee hand* of the Saiaeent, and puaing at the period of tha Cmaades 
iMo tbe cbnrehei tA Weatern Europe. 
tail Da Gnir read aome aoeouni of the neatationi sow pnsMeding 
Iff bii iltreciion at Fouotaina Abbey. The remaina lately dlwovered ate 
~ toward! the eait front of tbe monaiiery, which until no* bi* gene- 
beta eonaideied tbc principal oae. The buildiog now bruught to llKhl 
donbdCM the ahbot'i htiuM, liluatcd at the rear nl the manutrry, and 
nDslcaiing oilh it hy a [laMage «i icalibulc Vt feet in width, rlcbly de> 
' on llie north wall in the tame »tyle at tbe tide* of iba choir and the 
'hapd in the abbey ilaelf. Tl.« whi>Iii cf die bcui* it Imilt ou aielm 
rieer, iit liicl beiaa about ft fesi aliote Ibti of the eloiitee garden, 
trading frooa ibe monaiteiy to tbe huuae had prabahly apeTi- 
«rer il, for a fragmeDt of tbe origiaal wall tlill tunding to a baifht 
feet aboie tbe turf eonloiot at the bcijibl of II feel a poition of a 
flrc-plsce. Tbe foundalioiu of Ihe (treat ball are clearly to be made out, 
Ulending through tbc whole building from north to louthi and ile aiu may 
letire to abow vhal impotlanec oiuil have lie«o altacbetl lo Ihe rank of 
Ifcbet. lU total length nu 1G7 fent, and width 69 fe*!,— hein; <ll*l<Jt<) iolo 
Ikree aitlet by rowi of columnt. The private oratdrrj. — (be fete«tory placed 
•bUioely with regard to the grand hall.— the abLot'i kiichcn. &'.■., are all to 
^ eaiUy lfai:eil auMing theae lemaini. Among Ihe moit cnriou* pnitinna of 
Ibe mina ia a large ttnitc grating, if 10 it may be called, which apprara In tlic 
iDp of one of the archc* luppoiiiag the kiicben; — the tixe nf ihcapeilure 
(€ ft. Cin. by 6 ft. &m.) prccludei tbe aupp^iilion nf in bating been uted for 
pny purpote of drainaaf. — A plan of ilt« huililingi, ahowtng all Ibe reeenl 
laMTenai, Mat rihllitted iii illuitrtiinn, ai well la plant of loroe of Ihr 
iadpal tnoiiBatie riiLjii 1 aixl attention wan drawn to Ibe lituilarity which 
itied between inoit uf iheiu in llie amngettient of tbe aeteial [larta, more 
Hpcdally aa regard* thoie at Fouotaina and Durham. 
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HOTES or TBZ KOIfTX. 

d tofft T»Mar Trot Girdrr-IiTiis* ha* bc«n Mailmcled to rroai tbe 
Tmt at Galn*boroBgh no tba lio« of the MandieMtr, Sbelteld, and Ua* 
colntblee Railway, It evnaiala of two principal hollow gtr-ltra irbich fatal, 
Iba parapets oT tbe bridge, and Hie roadway i* auppntlrd by Inmient 
wroagbl.inwi bollew heani, or tubei, retltnfuUr in aeclioii, ivipended lo 
the aide totm. Thie bridge wai rinipnrtl l.y Mr. Puwler, and ihc luliea 
bate been conKrnrted l>y Mr. fairbalin. nf Mancliett»T. Ihe ilntie-waik 
ComiUa of a centre pier, and two elliplical aretiea of 50 feel tpin rarh, ter. 
minaled by tbe tiaual land abuCuKnii. The irun.woik coniiti* of two ij4iiai 
lo|(thei SOfi feci, nil ich p\t\ a luial ten^.h 10 the bridjiFuf tCO frei. Tha 

Erlneipal girdeta are each 53fi feet lung, 12 feet bigh, aad 3 II. 1 in. «kI«, 
aring their topa fttmed of ctUa 18 inch«« wide, and 12 iocbt* deep, to 
raaiet eoupeeiaioei, and tha botloan nf riouhle riveted ptale*, to «iih«ian4 
tendon. They are Deed aaoorely on Ihe nldille pite, thw* ooveriog hai||< 
ipaD*: aad tbcii end* iie anppeeied an tha land abuttnenta upon roller^' 
irattnfi on fut-iron plalea embeilded to the iMiDiii;. ttiut adeittllax of a> 
paniioa a/id moiraciion. On Ihe ouiBidc of tbe glrdera two curved liata of 
an; Is iron are riveted, which gim il the form of two arcbei, and adda iKMfa ^ 
lo the tytnineiry of tbc ilructnrc. Tbe two principal giidpri neigb 309'i' 
ton* ) IramteiBC beania, 4 feet aaiindcf, 83 Ion*; c*>l iron 10 ioti»— nial(i«(| 
ataialof 39'2lani. Itio glrderi were caniirweted am one of Iheeenbtnk- 
mentt, and hauled acrot* into ibeir pntittont on lollcn — a fed of ■nmn dif> 
Acuity, i« one end of the girdee would hate no luppott for neatly half ila 
lenttih before it renehe* the auaitunt mting.place of tbe eenin pier. 

On Iht ZMttip «f /row..— There are, il ii well known, two differrat me* . 
thodaof eotiing fneula with line:— one by ininieiaing in tbe moltea lina 
Ibc aiiicln rc^giiited to hn coaled, awl another by precipjiating lh< tiDCf^Bl 1 
aaaluticin by nirananf Kalienkin. Thoolullnn mnit mmmiinily nacdfar thli'^ 
latter proctai it, a weak lolitliou ft oiJile of line in potaib Icy. Numenie 
elpcrimtJit* ha*fl been recently Biada by U. Kiepe, at the laboratory of tbV j 
Soei'ly of Enmortgcnrnl, at Ueitin, on the aolution heat adapted for IhiC 
pvrpme. The followiog ii a luRiniaryof Ibe leeulta obtained; — 1hocai»>' 
pound) of tine employed hy M. Riepe were- a tolution of iul|ihateaf iknt; 1 
auluLion of cyanide nf cino in cyanide nf pntaniiim ; aiulution of Ihe double 
aalt of chtohd* of zinr and lal aininnnia (mIi for wrldm;) ; and a iclulion 
of hypoinlphale of oxide of line. Tbe 0|icrittnn apptarrd id be noit auc* 
cmfiil With tbc tolution of itilpbatr of £idc, and with the doulile lalt^ 
ahoie-iiix^niivntil j but, lo ensure atKcee*. the airlutinn iiiutt he weak, aad ■ 
weak ga[«*t,io enrrent muit be eniplayt<l, otlitrrwiee ihe line preeipititod 
will again tepanle from ihe iron in the farm of thin aealet ; If proper pre. 
couliuna be taken. Ihe nper*ti(in will lUEceed poifectly well, aad tbe linO 
■nay. by that meant, he laid on aa thick aa a aheet of papef. It ia icarcdy 
nrcotary u irmarli. Dial the article tn t<e roalcd muat be well cleaued pr«r 
lioQt 10 peifoiming the (^pcraiion. With regard to the pecpiration of tha 
taitt, ih< foLlowiax ismarki will be found rcquitlt* ; — The lulphate of oxida 
of line il prrpired by ditioUioj in water tatwrBted wilh tul|i!>iiiAiit gat, aa 
e>a<h hvilraie of etrbooaie of aine, recently precipitated, a^ will eom|>letely 
taluiBle the water. Wilh retpeel to the amn.ODiaral eliluride of oilde Gf 
line, prneceil at foilawt; — Pi»inlve one part of Kine in lirdrDCliloiic add, 
and, to ihl* tolution. add one part of t*l anmoolac: evaporate Die liquor 
and cryilallMe. Tbe ctyalalt are caloorteat lU-tldtd piiam, Iniulucidt 
easily lulubte in water, and my eaaily deli^tuaotnt — M. k Doeltur £ltm*r, 

Krduelian <if C^toriitt nf 5i/rer.— y. Level glTea the fr>IIowiaK gimplo 
Diethud uf reducing chloride of ailver. ll it placed in a lalDlioD of cauttic 
pdlath, in which ionic lugnr i* diuolved, and ilio wbulu boiled. The tilier t* 
<]uickly reduced by the augur, carbonic acid ga* being eiolicd. Il Is eatily 
naahcil, and obtaiorrd pore, and in the stale of powder. 

Rnteiraiion of lUrgitlr ifaniucri/ii. — Mr. Murray gi«a ihe follDWiog 
proMt* for rctltiiin^ illegible nianutcripl, which ho tried with aurceM «n 
annte iHetihle f'Bgni«i:ta on velluni from Iho Record OfliM. lie lueceeded 
in rmloring the manuieript hy firiit tteeping the eellLim in a aolutien of 
chlorate of potti^i. anri, when tulifqueiitty dttcd, inimeitiiig the fragmenta 
in tincture of gall*, or h^ilruiryttrate of pcrtaiaa. The reiioted charactcri 
were black in the former, and blue in Ibe latter cue. 

Gvlla FtreAa TUiin^ /n- tt'attr Sert>ictr.—A aerlet of Itileiealing ex. 
perinieiiti bu juil been concluded *l ibe Itinulogtiani Walcrwork*. reU> 
tite to the ttrcngtb of gulta pcrcha tubing, with a licw 10 iis appUcahllity 
for the cnnvryaiicc of walrr, Tbc caperinLcnle were made, ludcr the direis 
lion of Mr. 11. K«fe, engineer, opon lube* of j-incfa diiaicler, aud i-tndi 
thick of giitia prrclta. Thrie were atta.--lird lu the tren main, and aohjeded 
fcr twn month* to t frrnun of 20U fe^t head of water, wiiliout being in 
Ihe tlightett degree detcnorated. In order to aiccitiin. if poatible, ibe 
niaiiniuai tl.rength of the lu^ea. Ifary were connected wilh thir water corn- 
pany'i hydraulic proofing pump, Ihe regular I'.ad of which II 'ibO lb. on the 
Hliiare inch. At ihit paint ibi-y wFre unalTeried, and the pump waa workcil 
op to 33* lb. but, lo the aatoniihmeDl of cTciy one, tbe tube* ilill rcnitined 
perfect. It wt* then propo»ed to worlc Ibc pump op to 5UU i but il w*a 
fiiuiid Ihal the lever of Ihe ealic woold bear no mote weight. The ulmntt 
power of llie hrilraiilic pnnnp eonid nol hnrai the tuhi-i. The gniita perebe 
bring alighily eiaitic, allowed the lube* to become a Iliile ripanded hy the 
Mlriurdiniry pretture which nt applied, but 00 ita wlihdiawal tbey ■> 
■uned ilielr foiuer tine. 
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Smcm m</JU Goodtrin Stttdi. — During ths lut few days Kferal men, 
undv tbi dIncUua of th« Triallr Boanl, hara Mm trnplorxl so tha GoodirlD, ibout 
iDld.uiMl. Itmppcin tha olitMt Ii to (arct.tn ombu of iIiDMplMrtc prMnra, Mvenl 
IedkUu of cfUndriol Iron laba Into the aud, natll mkih ■oUd matnial li urlnd ■■) 
Mfh iMMh or tube U 4bouL 10 rem loDf lad H In dluMler, buL ■lUtanfb aii Irorlb*, 
mcukIt [Mtenad, bare bom mads U pcnMnle ndapth oT abonl SI mt beneath tbe earbce, 
no roooditloa baiyel been mebed. It I* In eooltniplaUoa, aa aooo ai a aubttratam aur. 
ftcfentJf Bno la Aiund. lo pUca aertral Mbea of riaUar dlmenaloiu al approilmatc dla- 
tancea, and to erect a beacoa tbtrcupon. Sbonld tbe altaBpl ancewdi and uafulot ei- 
paclatlona are entertained that II irill, there eilata Uttle dooM of the laportant cBect ot 
a •cmctnra of thli kind, la dlmlulahlnf Iha amoont of danfer la ahtpfrinf, on ■ apot 
pronrMal for Iti diaaiteii, and Ihtal eonaequencea to tIA and prapertf. 

PoUOHtd Water. — [t ii not gieaarally known to the public tbit the car- 
bonic add, or Bvd air In water, deeonpoaei lead pipe*, and thcrtbi impart! potaonoui 
uropartlee to lb* mtcr, Wilhln th« naat rew oontba Sir RaTDiaiKlJanla,or VcDtaor, 
had oecaaloo to repair the pqmpi wblcfa anppliad bla manalDn, when, to hla amaaeraent, 
llna Ibnnd that the large leaden reedlni pipe «aa almoal entlnlr eaten awBT by the 
water, and the Interior eoirered with a white and polaoaoua cmat. Sir Bafoiond hai had 
the whole replaced iriih gutta pareha tnblni, which, (ram it* ntiaordlaarr alkali and 
arid-proof qoallllre, will p i eaai Ta the watar perfbetlf pot*. It ianna tvoarkable that, 
at the momant when our tanltarj moTanenl* baea coaincneed with ao much elfour, 
futta pereba ahould hare ccma to aor aid, not only aa a mvaoa or preaerrlnf the feet 
tron damp and wet. bat alao aa a medlom ror aapplrlag aa with the btat of Uiuldi— 
watar, ool^nted b) tha dclctertoua nrepettlce which «t ban aadnnd by tba tua of 
keadaoplpaa. 
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OIANTBD I.N SNGLAND WMaU JuNI 7, TO JuLT 24, 1819. 

&r Mottik* aUoiBfd/br KHroluunt, wUmi ot/Unritt txprttitd. 

Jaaui Steel, of ITorton, Tork, and Henjamla gmmaraon, of the ■m* place, grerlortwa, 
tor ImpranDtola lu powri toena.— June 7. 

Ouatara Frmncola Plcault, or Bua Uauphlna Faila, cutler, tot iDproranenta in appara- 
tni ror opening ajnten. — June 7. 

J>ou|1bi Hcbtoii, of Llterpaol.enclDcer, fbr Improramanta ta •tcain-cDflDea. — Jane 7. 

Ilenrr Knl^hl, of Blmlnahun. mechanical enainaer, for certain Impravemeala In ap. 
paratui Tor printing, embouJng, preaalnii, and pernratlnf . — June 7. 

atBDhope Barnci Smllb. orBlrmiotbam, electro plater and rilder. Tor Impronmeata In 
drpoaltlng neialaand in obtalolns moUra power, partaof which Imprarauenta are appli- 
cable to certain other ilmllar lueful pnrpoaea.— Jane 7. 

Joaeph Samuda. ot Paiiiament-alreet, Weatmlnter, gentleioin, fbr ImptovemenU lo 
obtBlnlnn iDoltTe ponr, aud the nucblncrr or Bpparatua emplored therein i which oia- 
cfalncry or apparatua may be uied for railing llqulda. (A wiDinunlcatlon.)— Jane II. 

Mt'lUlatn Preddir, of Taanton, Someraet, watchmaker, for Improreoicnla In watch ktji, 
and other Initrunieoti for winding up watcbea and other time kApen.— June V2. 

Joa e ph Wade DenLaon, ot New York, ge ntlaQan , ftir improeeaienii Inenginca ror rale* 
logorFOKlag llquJda. (A cammunkatloo,]— June 13. 

Joseph Burcb, or Craig Worka, UaccUateld, engineer, for InprDTementa In prlotlng on 
cotlon, wooUen, allk, paper, and other fabriea and matariala. --Jane 14. 

Peter William Barlow, of Blackbealb, dvil englBtar, (br Improrcmanta Is parte of the 
permaneot waya of raHwaya.— June 14. 

Ulchael John Balnea, of John-atraet, Commerdal-road Bait, lealher pipe maker, for 
laiproeemeou In the maoaftcinre of packing for iteam-tnglDC*. efUnden, and oihrr pur- 
posiaj pina oF wblch ImproremeDta ara applicable la the Danufaclura of waterproof 
fabrlca and leather.^ J oue 14. 

Beorr mill Siowe, of Bermuda, niaaler of llM'brl|Jamiai (be Inprortment* in Uocke 
and ihrare*.— June 30. 

Aleiander Francia Campbell, of Great Plamatead, Norlblk, Ibr Improremcnta In wtaeela 
plougha, asd hirrawa, aleam-bollera, and michJaaty fbr propalUng Tcsaela.— June W. 

William Combaald Jacob, of firrad-itreet, Mj of London, nrehouaman, for Im- 
proremanla In tbe manuraetuie ot paruolaaad umbrellu.— Jnoa 30 j two moDlht. 

Richard Archibald Brooman, of tba Arm of Uaaara. J. C. Bobertaon and Co., of Pleet- 
ilrtct, cli|r it Ixiailon, ror loiprorementa In apparatua (or tranafCrrlng lliiulda ftota one 
eeaael to another, and for Blllng bottles and other eeaaeU irltb Uqalda. [A commanlra- 
ilon.)— June 20. 

Charlr* Jime* Corerler Qriffla, of Boathwwk, hatter, Ibr eartaln ImpimrenMla In 
mllltarj acuHitremenla.-wane W. 

Edtfard Lyon, Bertbon, clerk, bachelor of arts, of Fareham, Southampton, for an In- 
atrnment lo ahov ihe relodty of a iblp or other raaafl propelled through the water, by 
wind, ateam, or other moring power.— Jnne 20. 

Samuel Colt, of Trafalgar 'aquare, Ulddlnei, gentleman, for ImprOTemeDta Id Sr«- 
irma.— June 30, 

Henry RrmaeTirr) or Bailer-honaa, St. Paneraa, Ulddtran, cngtoeer, ror Improrementi 
In the methodi. meani, and machloery or apparatus employed for riMaf and Corclbg 
watrr and othir llulda.— Juue 13. 

Tbomaa Uerohant, of Derby, clril engineer, and Robert Harlanri, ol I>erby, carrluge 
builder, for certain ImpnjvemeDta in the cooatmctlon or railway carriages-— June 'JA. 

George HriijHmln Thomeyciort, of Wolrerhampton, Iron-matter, for InpraTem-nia In 
manu lecturing rail way tyres, axles, and other Iron where great strength andduraU'ljLy are 
required.— June 36. 

Thomas Wood Gray, of IJmehoiiae, brasa-Ibuoder, Ibr tapraesmanla la w:ilereIaKli, 
pumpa, corka, lubricatort, and deck-Ughla. — June 3S< 

Jamn Naamyth, of PatricraR, near UaDcheatcr, engineer, (br certain impiotanients In 
the method of. and apparatus for, communicating and regulating tbe power for iiirtag 
or working machlnca employed In Bauulacturiiig, dydng, priating, and flnlablng textile 
fabrics.— June 'JC. 

Jamei I.earllictlfr,or Klrkby Lonadale, Westmoraland, brailer, Ibr certain ImproTementa 
In the method of raiting water and ottaer flutdai which Improeemcnta are also applluble 
to the propulilon of machinery, pampiog of mloea, and other similar purpuset.— June id. 

Walter Ncllioa. of Hyde Park-itrcet. Olaegow, engineer, for an Improremtnt or Im- 
iirorernents In tbe ippUcatlon of slean for raising, lowerlng,moylDg or ttanapoitlng beary 
to.ilea.— Jnne 30. 

Chrlitopber Nickels, of York-road, Lambeth, gentleman, fbr ImpToeeaentB lo the na- 
iiataclure of woolleo acd other fabrlca.— June M. 

William WItion.lun., of CampbelUlsld, Glasgow, far ImproeaBicnU In rutting plaaUc 
Inbea or tiles.— Juue 37. 

John Thomat Fornter, of Plymoath, a master la her UiOesty's Nary, for Improrementi 
In the building of alilp*. bosta, and other resaclsi ain In the nanufaciurc of boiea, 
pBukIng- cases, roots, and other structures requiring lu be wsterpieof. — Juos 1!. 



Edward Wooda, of Llterpool, '-—"*■— d*tl ngliiecf, ftr cartriM I 
tun- tables. — June 21. 

Thonaa Beole Brown, of Hamjicn. Glooeeater, gentleman, fbr ctTtaia 
loons, and In tba manuriiclare of wono and twiatod fabriea. — June IB, 

Bram Herts, of Great Marlhomogb-streel, Mtddlsaex, gentleman, tee iM f W WH h 
and so addition to Anotaio pens.— JoacIO. 

Thomas Oreeowood oT OoodmsD's Vlalda, In the dty of London, aafar laiM, Hd 
rredcrick Parkrr, of Nsw Graeri-lane. Shadwell, animal charcoal ■i si M fc rfw . lot ia- 
proTtmsfll* lo Slto^ng syrups, and olhir liquors.- July d. 

John BoUDsan.ofPatteTson.atieci, Sicpoey, Klddiesex.e^naerifbrlaiaM^aBtih 
maehlH ry ror moring and raiting welghta. — July 4. 

John Onntham, of lieerpool, anglnssr, for impromienta In ahealUaf iftl^ sad «», 
sell.— July 4. 

Joilah Bowden. or Uikeard, linen draper, and \niUam Loog M ald, at ■ssiamssi 
aqoare, Ulddleaex, gentleman, for lnpn>Ten»ais In the manufaetnie at aaap laly 4. 

Sir Frauds Charles Knowles, of LoxU, Btrkihlre, bait.. Aa la lJi ' u i i i l a la tte 
miDulhctuie of Iron and steel.— July 4. 

Blchird Arahibald Brooman, of Londoo, Ulddlsaa, tar tmpforaaaab In ala^ gMa- 
nlora. (A communication,)- July 4. 

Jamaa Uidbery, of Paiharaburgta, In Cheater, PeDOsylTanla, In tha Ualtad Bmsi ti 
America, suchlnlal, for eartaln Improrementa In the aUds-ealTCa of 
Jnly 4. 

William Henry Wilding, of the New-Soad, HMdlean, gentleman, Ibr i 
ments In engines, and la oblal&lag and applying motire power. — Jaly ^ 

Bobert William Tbomion. oT Letesler square, Uiddlescx, dvU 
Improrementa In wilting and drawing lastnimaiLl*. — July 4. 

William Bush of Great Tower-atieet, in the dty of London, drO 
prorements In lampa and in lighting. (A com mnnlcatlon.]— July 4. 

John Uombc, of Leeds, Yortshlre. drll engineer, for ImprDTcmenta ta Marhliari In 
heckling, canling, wlndlpg, dreaalng, and weaeing, flai, cottoa, allli, aad Mhar Urvsi 
lubstancei.- July 4. 

William Henry Brown, Of Ward'i End Wheel, at Wadiley, of BcclealaU. TadnUn. 
iteel roller, fnr ImuroTBoaRta la rolls, for rolling Sat and half roond tia mmi aOm bsa 
and steel.— July 4. 

tncrrc Aunitua CbsoSbailw, of Rsfrnfi Quadrant, HMdlaaaa, aat^aaU br >» 
pravrmentt la eaiton, (A (nmmunlcatlon.)— Jaly 4. 

John Browne, of Great PortUnd-ilreel, Portland-place, IfWdlesax, aaqi*i, br ha- 
proremenli In apparatus to aialit combuition In Btaeei or graica. — Julf 4> 

Benry Bailey, of WolrerbamploD, Stalfordahlre, chemiat, for certain laprasiacats Ii 
the ci'niirucllon of arildra of wearing Bpparal j wblch Improraioanla ara alaa appUsat^ 
to hiteningi for the Mine.— July 4. 

Bobert Weare, of Birkenhead, Cbahire, dock and watch ualrcr, aad WUH^ M« 
Figgott, of Wardrobe-place, l>ocuir'a Commona, Ulddlesea, n>aUia»aM«al I — ti um «* 
makrr, for certain iDiprorementi In electric batterleai and In tha praAaMaa Of Bgkli 



laipa» 



also a mode of transmuting or comoinakatlag InteHlgenca. tor (ba ba 



ryaatKUa 



•rtn^ari^ 

S; 



lUk or property, pans of which improiCBWDts ara applicable lo Uha pwpawa lalyl. 

Richard Girrell, of Leiiten Worki, Suffolk, agricultural InpleaWM Mafear.fe 
proTemcDts in honc-shoc*. pur-mllli. drllliog. and thraahlag oiadilaasyi aadlni 
engluH, and bolleri lor agrlciillural purpoaes.— July 7. 

Edward lees Fuller, of Usreareiitreet, Carendl lb -square, 
George Tsberoacle, of Uount.row, Weatmlniier-ioad, Momy, 
certain lEapmrements In metallic iprliigi for carTlages.---Jnly 7. 

Thomss Sedgwick Bummers, of C^mwall-temce, Lee, Kent, llghti 
bnproeeneals Id fastenings for the mouth of sackaand boga.— Jnlyt. 

William Laurie, or Carlton-place Glasgow, merchant, fbr Imp 
apparatus to be employed for the pirierratloa or life and properly, i 
orparii ibsrtof, being applicable lo railous articles of fumltari, diaaii aai tiMaUlag 1^ 
psntnt.— July H. 

John Ooodler, of Mode Wheel Hills, near Maneh(al«r,m)Uer, far i 
In mills for grinding wheal aod ulber gralni, — July B. 

George Augustus Bublnton, or Long UlVord, SuSulk, gcatleOMB, i 
Lee, of GItagvw, gentleman, for certain laproremeata io the mann' 
la the maL-lilpcry and sppaiotua lo be uied therein i and alao iBprs 
latlan of orena and furnaces, psrt of which Improyementa aia alaa . 
Ilmllar useful purposes.- July 10. 

George Cottam and Bdwaid CoUsm, of WInsley.street, Qafaed atraa*. aoglaaa^at t 
taprorements In pisehlnery for euttin* straw, clover, aud hay ■ lOr giliidlag. Iwi 
w<Md I aod In appiralus for sseertalulng lha power enpleynl in i 
July 12. 

Bran Letgh, of Aihton-nnder-Lyne, rotton-splnaer. for eertalD liapfOTaaMlatlsaa^ 
anglDtsi snd also Improecmeuts lo communkMlng steam or athsrpa«arkV'iMs|B^ 
dtlosry,- July Id. 

Beuban Plant, of HoUy Hit] Colliery. Dudley, Worcaater, coalaMaiNi ftt 
ments In making bar or wrouHbl Iron.— Jaly Itj. 

Tbomaa Walker, of BlrmlDghaiD, ttore-manufkctniar, far ImproraaMMa la 
siloes, snd In the manufacture of parts of boots, iboes, dogs, and gijiiafcai Ml H- 

Jamra Ueber, of Edinburgh, geotleman. for Improreoieats la 
land.— July Id. 

Andrew Peddle How, of Ihe United SutM, now residing in UssTnghsll sliail. 
for an Instnimcot or lusltunieula fat aioertalning the iiliiii of walM ta 
July Id. 

John Holland, of Larfchall Rise, Clapham, gantlemaD, far a oavaMldaaf mafelag 
(A communication.) — Jnly Id- 

Uamnel Cunlllfe IJtter, of Bradford, Yorkihlro, esqnlre, and Oaarga KAmnnd 
Ihorpe, of Leeds, manuruturer, for ImproremeDts In preparing, casUa^ aad 
wool. (A communication.!— Jut; 18- 

Wllllam Brown, ot St. James', Clerkcnwell, Henry Usppte, of ChOteMU, 
eleclrlc engineer, and William WUllami, the yoangcr. or Binnlngltaimaaaui" 
Imprurrmenlt In communicating Intelligence by msana of aleMilcltyi and Hf 
io electric docks. —Jnly Id. 

Aleiander Pcnler Rote, of Green rate -plan, Glasgow, gmtlamaa, Mr a 
prorcmcnt or certain Improrrinei-ti In the procets or operailoa of pdndaf, i 
nsthlnery or sppintui employrd therein. — July 34. 





John Hull, of Todmonlcn. Lsncsstcr, manager, fbr Impromaaata In ■ashlaaiTI 

paralut for prrpsrlng cotton anrl other filiniut lubalancea, pane of wUch bp 
an applicable lo macbloery used In aelublni;. — July 34. 

Joieph Woodi, of Bargc'iiinl Cbainben. Buckleribury, for ImproraaMMa In I 
certain organic tubtlani-rs, and In the manufsclura of certain prodncU T 
communlcatloB.} — July 21. 
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B CLASGOIV AM) EmN'm'RfiH NATIONAL BANK, 

GLASyOW. 

■foBX GtttMif, K»<[., Ardiiteet. 

(Wltk an Engraring, Plate XVri.) 

eanddrrabltr chftaiceiii archtt<Kliirul tunte HMmntalmvetakAn 
r «ill>in tbo liurt f«w veara, Ui ScotlAiid, Tlic Tuudern public 
di(V« Oiecr hnvc, till mUI}*, b«cn mote riMnkrkiiblc for fri^d 
nam, Otma Tor either xtaenl d«iii|^ or >ii>- itujy of *l«tiii]. 
t Alw «ort of Hiiiiplicity vbicli oonsiiti in littlo more tban thv 
!!«« of *ll olbrr oraatnent than tli>t Hrinni; from ci>lumni nn<I 
>Miir«^H, h*», fur the nrwiter |>*/l Iweti lliifir cliiff rhi>ruct«ri»- 
twinft to which want of ftrlmtic |iIirHiot(noniv, it i* not much 
w-onrterpd at th:»t they hiiv« never M«n repr#ti«nt«il wvhitf*- 
\y by puhliHhMl fli>vati»na nn<l Mwrtinn)) iif thrai. AmuDg 
t atrutflnTeo, on the contrkrv, bi>th at l<3diiih<)riih and OI>«- 
I much mor* yturcun >h weifkH arnnte stjle has been adapted, 
rr Kttrnlion bcinK tifiir {iiiil to the liijthIjr-itn)MtrtJint (mint nf 
iw snt deoign (^on<i«ll>^tly,— (^vteiiiling it l« ev«rv visible 
W a ballditi^. Instead of ci>Dfining it to a mere front, or 
Ml^ivation. (>f that rf^rd to enmplutrnrw whirh hnii 
to bpen iiencriilly mure of lew, and in euine initancoD mi 
7 nrwlprlvd, the buildini^ of wlmue eiut nr street front we 
ic»nth iiivp an I'lei'iilion 'm u Jtidini^uiithi'd uxiimplo; for 
being rjiiite intiilutod, ami finiahed-up on each tide, it 
I th» vxciwdinKly rHrc advantage of b«ing ])lar4>d in a 
prewily arr»n)ci<il ami >te«i|:ned far U by it* anliitrrt, 
>hn (tibtton. of Londun (the anme who erected the Imperial 
klk«« Office, in Tlir<-.idn<wdl*-«tre«t, an olevation of which 
nren in the Jaunuti for Jutf t8*B, n. 193), Dhotie plmni Tor 
irSou huildinxs were ivlectrd from thoac lent in to the coni- 
>n. which looK iihtoe in iMtl. 

niltr to ronver some idea of the ^vn^ral ili»p««iti(in of the 
• HUM <iS biiildinKii, we mar tftiiie that thoy (.-iinal itute three 
sf a i|ti.idrangulBr area on ine eiul of (^uecn -street, nieumir- 
1 3 fort (toward* thw Btrwl) by lltii fwt. The nurtli and 
■Idea u( tliit area present Ivu uuifurin LandMtiiie elevatiiino, 
smiinil-floor is occupied hy a aerie* of tihnpt, in whioli 
L baa be«ii )ixd W arrliitectural app«iaratic«,-^wliiUi the weft 
I oecup»e<t chieSy by the Stack Exchan^ and a tbonnigli fare 
■M wX emrh end of it, lendinj; to other buildingH at ita rear. 
m Llie MTU tbuB ftirmeil the Bank i« jilacnl, in Nuch manner 
jrer ai t« be on a line orUh the atreel, ita front ran^ri|i with 
'a (30 fret w-idc) of th<* ihiip biiildingv— ao aa to leave a 
.re of about iO feet in width tw-tMeen the. Bank and the 
the former building being HO feet io deptli by OS feel ia 

_ thuK ithnped out the (general plan of the collective huitd- 
Itnt any one may .itci-tch it for hiniwlf up^m jiaoer, we 
lt» f^-it a more piirticmlHr niitii^ of the Bank ilwlf. Ad 
rior, at Ieaii~t the pnncipiil front, requires no deacriptiitn 
IL beinir Hu inlinilrly brilnr deMcrihed tiy our En^fmvin^ 
luld he by wordia, we need unty aiy that the whole of the 
fiured with ILiiriiirg atoiie of a liKht ^ey tint: that the 
M on the mimniit of the front, reprntentini; (.iimmetce 
ity. arc Bis feet hif[h, and were etecuied by Sir. Tliiima*, 
mi; and the entrance door b nf « bronxc-i^rFcn colour, 
iinented with \tn\nxe patern oxxl atiiilit. The north and 
mtiooaof the front portion of the buildinic are similur to 
, one^ except that tliere are only tliree windowa on a floor, 
Uastera betwoBn tbem are coupled; hut the mnainder nf 
IB) where there ia a Ntitclit bmik in the plan, the Ktuund* 
_', with it« entublaturv, irt euatinued, — tliit div-iniim form> 
t exterior uf the Bankiiiir Office or Telling Kuoni, above 
Te Mre uu other apartmento. The went or back front 
fneing the Stork K\chnn|{e, i»«f ciiurtte iiimilar, >ilth<iU4ch 
^fference, there beintr a break in the centre (advancing 
•bout )4 fp«t), formed by the lo|fi;ia on (hat aide within, 
mcnted by two jhur of counted en^n^^ Ionic columiui, 
J — which ia another entrance door leodiuir immediately into 
Panking Room. On «ar.h aide of that iinijecting divjaion of 
rievatior] ia a ein^le viiulair, of the aame detign oa olJ the 
'^iiind'flniir osm. 

IBpublic Miiartmenl of tbe Bank, or TellinK Room, bcin« in tlie 
>• the btiililjn^, while the front portion of it is upprunriiiirit 
M Gonial tttw»>ruunL, waitinjt-pooni, mJinn^urVrtinm, «r., — la 
Mdwd tkruugb a handaome corriiiur, lending <n a direct line 

than the street entraaee. Even tliia corridor annouucen tiie 
ler ctirJe nf embaUUhment adopted for the Interior : itn wallii 
divldM into MMBpartnettt* by orehea and piUtters^ to wtiicb 
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well-cant nurted eoloara f(ive additinna] riehneaa of effect ; and it« 
orchitectuml daraeter i« cnnHiderably enhaneed by the beauty of 
vMiltin^ or ceilinf;, in which are three comparlmentit, — one of them 
fetniiif a nkylixbt, hlled in with ornaniPnIal stained ^Ub«. Vet 
thli Is only a note of worthy preparntinn to uomethinir worthier 
etill; for however high expectation may have been raided by the 
approach to the Tellinir luwm, it ia more tlisn fulfilled bv the 
ewtptttrU wiiiob tliere present* ttwlf. Affrpeablc a* it ntherwiae U, 
hem niir taak kMomea an cxceedinf(lj difflcult one, it beinj; any* 
thin); h<il eosv to g[ive anything like n perfectly lucid and intivfoo- 
tory decenpti^on. To aay that, on first entering, the eye i* bewil- 
dered by the Hplendititr iiniil Tariety of cwlourinfc and enrichment, 
would be wruiifc, and depriving the general ile«ii^ of one especial 
claim te admiration: for allhoiiffh decoration hu been irtudied fvr 
evary part of Uiit interior — forjlour a» well a« ccihn|(; for walls ae 
well ax coliimnn or entablatures; for import and archivolt mould- 
ing and fipandrvl panels, as well *» plain Mirfacru; and not leaal at 
all, for the (claciag; of the windowi*~ntttther the diveraity of oriw- 
ment nor that of colouni producea any coofiiiiou, but, on the con- 
trary, an nuemUt eo harmoiiioiitly combined, that the eye eempre- 
hen<U nlmoot at a (glance what It aflerwardH p»uaea upon with 
tiicreadnK lattafaction and delight. 

ThiH beautifnl, and in aome reaperta unique, apartment is by no 
meana remarkable for Ita size, it being not more U>aJi M feet in 
length (from north to eoutb) by 31 feet in width; whirb la*t. hnw- 
ever, t« inereoaMl in the centre of the plan \a Ml feel, hy two 
ititlylt-in-anliM receaaea or log^aa on ita aiden, within each of which 
is an entrance — that un the east aide Imng the 'nie frum the cor- 
ridor. The verticul dimvnaioiii or hei^bta are : 30 feet to the top 
of the cornice of the order ; about t\ feet to the plafond, or flat 
ceiling: and about 3() feet to Lhr lummtt of the dome. All the 
walU are iMtaulifnlly exeimted to reiemble Sieiino, with a border of 
black marble next the fioor, correapoodiag with the plintha or lub- 
baaee of the coliimni and pilaster*. Of liolh whirh laat, the base* 
and capitaU are of white marbtii, and their iJiafU coloured to rs- 
aenible porphyry. Tlie entaldalure boa more than ita usual com- 
tilrmerit of enriehment, its frieie hnng ornamented with an ara- 
liewgue (wttrrn in colour (blue), nimptiand uf the roar, iliamrock, 
and thiHtle. The oo^e and plafond are also tastefully decorated 
with panelling and devices nicked out in colour*. The order being 
continued in pilaxtern rtinntl the room, the rich p<irphyry colour »f 
their ahaAa. and those of the eolwcna, la carrlixl out uniformly; 
and tbewalls are divided into emnpaitlDealk each of which ia filled 
in with nn arcade, — and the imposta. archivnltn, and ker-itone^t nf 
thete arcliea contribute not a little to the treneral embelliHhuient, 
bcinc all hi^bly wrought, and llc^il:htcnl^ by colour*. There ore, 
beiom, apandtcl paneU over theni, lillrd-in with onuaient timUw 
In colour to the friexe, whereby thiit coluur beconin pleaalngly 
dintributed. Of the»e arcadea there arc ton in all — vis. throe at 
each end of the nxmi, and one on each aide uf the two logxiaa; all 
of which, excejitiug the two on the ea«t aide of the room, have 
arched window* net within tbcm, upon n (cr^itind of dove-coloured 
marble. The winduw^ IhemHelreti, a^in, contribute not a Uttle 
to the eiiMrnMc of decuratiun, owing to the ornamental patlero «f 
thefcliuing, which accnrdu with that introduced in the dome,^-of 
which laat- mentioned fe«ture we have now to oiieak more particn- 
Urly. Tliiu domi-, then, or skylight — and it anowit what a truly 
ta«tefut architect ural feature what in merely a akylight in ita pur* 
po«e may be ninde — i« 43 fret in diameter at ita opening in the 
eeiling, and of flattiah or aagmentnl curratiire, ita rertical depth 
being bnrele 6 feet. It ia closed above or at ita vertex, beneath 
wkie^ the light n admitted through what may be ealled a eoi^a, 
divided into eight compartment* by aa many ornamental rib*. The 
glnxing of those open eom|>artment8 consialt of octagon; and inuill 
ifiterHtieinl iii|unreit, thn former of which nrA filled-in with figured 
glam, wherein pale red and pale blue occur alternately, a ndf pro- 
duce something of the appearance of trnnspareTit c.ifferinir. We 
have accordinirly here an eiiample which c^iirivinceii u> how aiU 
mlrablv stained glaH — which has hitherto been coniiidered to 
exctuui'ely a property uf the liotliic xtylr, oa to hv totally unlit 
for any other— may. by a different treatment of it, be made not 
only to accord with but tn enhance quite different mode* of 
denign, and become an equally novel and ta»tefol ren>urre ia 
interior decomtion. The floor bcncnth the dome, whore it b 
rontiiicd to the apace between the ouunteni, eatendiiig «cra*« the 
room frnni one loggia to the other, ia a worthy occom pan i meat t« 
all the rc«t of the apartment, it being pared viith rarioualy- 
coloured inarblea, beautifully dtitpaaed, and forming in the cenue 
a large radiating star. It hardly requires to be obaerved that the 
omauivntol pavement ia continued witbiu the log]giw>. All tito 
littinga-up— Uia coiuiten (vf S^aniah mabuijaoy, cnrtdicd wil^ 
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nvvin)^), the clvrfea' ittkt itehinA th^m, th» Mndfliibra or otMid* 
for gBiubnrnfrrfl— «verytkjn|r. in >hi>rt, hjM \n^n dtibifrnM witk ft 
most jmiMtrorttir nffard to irtiKtic prnprietv And tcttepbi^ in 
every rMpert. IIkhv ia rMfthing^ of that paltry nte^iiDeM, or 
thivnrlf^t alovvnlimiM, nitl) rMpect to Immt daUuIa knd minutia 
whicb Ml fmiiiently in ivt>nnitt»d, «Tea iriMN embeULdment i* 
nimed at tiprni tht whole, to openit« loon or len m » dcdtUd 
ilrawback upon the uttUfartioti whirh, but for Much armai iiugliKeu- 
cea kikI blemiftheH, niifcht l>e ex))eri«u(;ed. To aAj the truth, if we 
may iiid)rf l»y the (jUxf^ow Hxiik, the 8c«tnh nfem to havit gnt 
greatly ^ead nf un in tairt^fiit an weil iw liberaJ tlecnration uf 
jilum of piihlir bimineiK: at all eveRi<i. there ia not yet one build- 
ing of tlie rtaiw in nil thv intitropolU whirJi ntfcm iinythin^^ likv tlie 
»me deigree and roiniileleutHi of eEiilt^lllMhuieiit. 

The Steele Exchnni^, at CluftoMv w« hnv« nx yet merely men* 
tianptl, but must reserve s deMripti«a uf it for some other «ppor- 
tniiitr, — when, pprhaps, wthall bu able to give an eogravijig of 
that building aUo. 



CANDIDUSS NOTE-BOOK, 
FASCICULUS XCVIL 

•■ 1 Bind hITC IIIWHir 

triibii, ■■ Unr* ■ ttimiut *> Uu nisil^ 

I. t might, pcrfixpa, now to deaUt rroiti aayln^ anything further 
toiicertiiiiK Mr. Rimkin nnil hi^ " remark able book — «« it has nut 
itntnily been tailed,— but the latti'ir U so «u(t(fe«tive of remitrka in 
itputwit'iuii to Imk own o])Jniun4 that I cannot refrain from making 
II few more observittiutiii. Thimp who hav«! criwi up thr 'Seven 
r^MNpa' aa a literary phoenix and niHtcUleaa production of itM I'liuM, 
will hanlly be iiurnriwd at it« nbtnining n mvre th«i ordinary share 
wf notice; or if lliey do, they will not own it, altbuuKh they may 
feel Mirn at finding thnt their unqtialilicd and h>-f lerica} admiration 
have pruvohed remurksi uf a rnry dilTerent teiinur. Oitiniam in 
now beginning t« open a debtor aide of ka account with Mr. Rii>- 
kiii, no tbnt wlien the hnlimcv vomea lo bo »trurk, it may prove to 
be very nucli agiuiikt him; more (Mpednlly an Lhe luuU&liuuH hnre 
proceeded chieay from thoac iiho arc evidently not moth ua /itit 
with the mbject, «nd who, for fear of utti.'ring aaything to the 
prejudi«c of the hook, have not ventured even to pmteHt agninst 
the Bbominable hidevugneta of tbc 1 Uuatrntignii, — which are cikl- 
culated to give one n lit of the cigbtmure. Those who have 
lauded Mr, Ruakin to tl>« akiea, Appeor to hnvo done »o ohiefly 
on account of hiw languflire, or, aa they call it, hi« elo<|ueoce; vet in 
Mime quarter* bin eloqueni.% i* now looked upon as little better 
than vorhingc and cant, '^flo woitld be thought,' anya the Me^ 
I'luiniet Magnahu^ *'a man of line feeling* and lively emotioea; 
hut only pluya tho purt of the B4imba>4te«' of the iitiige, and the 
Alawwomia of the rrinventide. The pilh of hit ditcoime Uea in 
esagzeratiiin; in tuiring odd nnd absurd thing* in a fiuitaatie 
n'a}'!' *ij iliiii, iHThiipx, n(\vT nil, he may girt the unenviable title 
of either Baniba^tea ItuHkiit, or Mawworin Ruskin. The publlcii- 
tion juat tpioted takeK him to tnak for hii unqualified reprobation 
of ''cttEt or iniidiiiiM wrtiiight iirnameiitK, in which he evidently 
points to the lurge share which the admirable wood and stone 
rarviiig machinery of Mr, JonUn has hiiH in the embelli«IiRi«tit 
of ilie New Palace of Weattiiiuater." If »udi retJly he the caae, 
Mr. Riiakin nhoiild have diminctlv instanced that edifice aa 
atroiigly eietiiiilifying the uniwtiiifnetory remit of machioe- 
cari'ing, and of what he calla "deadly cut" nork. For my own 
part, I miint oonfewi 1 do not svt thnt it make* any difference 
whether what in mere pnltern-worK in itnrlf be produced by tlie 
lianH of the worknitui, or liv either machinery or dieting. The 
former operation in inum tedioim nnd cxpeiiaive, but junt aa ine- 
chwiicai AS the latter, the workiTinn hn^ing merely to follow aa 
exprvaa pattern, without bcin? allowed to deviate from it iu the 
alighteet degree. The carver himHclf in not re<|uired to hs«e any 
intcllwencc of decign as reg&rda tlie work lie esocutee, hut merely 
Kuch skill au will eniible btm **ta tuni it out," aa it ia tailed, in a 
wnikmanliU* tnauner, — that ia, executed tliroughout witli auch 
mnifono preeiuon. that it ahall appear to liave M«n produced by 
a maHinv rnther tnau by hnttd. \Vere the deaigner and the carver 
of arehiteiTturnI ornnment the tuune individual — as seem* to hnve 
Iwen not niifrei)uently the caae in medi»viU building — then, 
indeed, he might treat his work vith freshness and apirit. At 
pr«*«nt, on tbc coatrnry, the ofsntive ie « nwre plodder, not even 



■o meli u allowed to think for himaeir or In asy way exerdae | 
own diacretinn; <^>nB(M)iicnt)y, whht he doe* !• ju»t aa "lifeleM" 
If it were wrought by purely mechanical meanii; which b«ing tl 
ca«e. if mnchinery c&n be made to perform the iame wort, th* 
employment uf mnnoiil luliuur beeomeu litlli) belter than wasted 
extra vagaiice. According to the preaent practice, detail nnd orna- 
ment lequtre ^mrcelv anything amduntlns to dean even on the 
part uf the arrliileci himself: however ittiud it may he, his detail It 
rarely ever the product of bin own mind and iJiventlon, but merely 
aeciind-hund and borrfiwwl. We may we (he «iine colutnnii ani 
eDtnblature<i/fii*^(>it/tEM< over mid over again lndilTi>rent buildingi, 
an thnt, except aa they differ in dimensions, they might Juit at 
well have been all cast in the uune mould; anfl ko ii it, loo, with 
other members and fealnreii. Here, then, we have "liffUtnfjM' 
with a vengeance. — utter inertnen of deaign, where deslirn might 
be made to eii-rt itM'lf moot strikingly. And aurely if we can 
tolerate merhank'nl ruullneu'liere there ought la be aome evidence 
of nrtintic mind and thinking, wc linvp no right to acoff at ma* 
diine-c&ri' Itig. Rather let ua hope tbtit we aliall err long get 
macUitte-dteigniTig, we being even now Iu a very fair way toward* 
reaching tiuch coneumnintion. 

II. On the subject of deception with regard to materlala. Sit. 
Ruakin ta abaolntely fnriouK, ilenounring it in the moct tinnualified 
manner not only aa unworthy ar1ifiL'e,liut ai downright immonl 
falMchuiNl and wickedness. I)ishoiie*ty and positive fraud it nr- 
tuinlr would be, were an nrrliiter.t to nuike uae of fiictitioiis nia- 
ti'riuiB and then charge hii> employer at the rate of the genulas 
onra; whervan, the merely decening the eye i". if not a partlcu> 
larly laiidalile, surety a very hurmlfss specie.-t of impooition, not- 
witnKt'tnding that in his overriKlilcouineffH Mr. Ru*kin actuaDj 
fuiuni sKiiiust it in the genuine Mtiwwurni Mtylr—na some oav hai 
observed of him. — reprobating it as unlhlng leaa tlwii iniijulty. 
The wiir*l Ihot cnn be »nid of nil Much artificen ia. that they are un- 
Balinfaclory, and «how pollrineBs; yet if we are to believe eur 
Mnwworm — Mr lluekin, 1 mean, — the more exact the Imltatioi^- 
tlie mure difficult it ia to detect any difTcreuce between (he fcignrd 
and the real matertnl, the more unpardonable becomes the decep- 
tion; the more clover the impovition, the more ioescusobic doc* it 
become, and all the greater i« Hie ninfulneM of it — which la, •*• 
■iirodly, very fitranife nnd ininrtirtic doctrine. Sodt'teMuinediu Jlr. 
Ruakin to reprobate iniitntion a« tonaterial, thul he d<-cs tv fit 
the moat oontradietory reaoona: thua, immedi.ttely after coiidemn- 
Ing tliMo part* in the staireaae of the Britiah Altiiu'iim which are 
painted to reaemble grandite, aa being "the more blameable be- 
cauKP tolerahlv aticr o ei ifu l," he jiiat aa ntmngty condemns eolutniu 
nnd other areKiteetnral decorations **daiiie4 with motley coloor** 
to look like veined marble. In the Intter cnee his eensare la aof- 
ficiuntly junt; yet, according to hia own doctrine, tlie piiHry ani 
alovenly executed inltation to which he alludes carries with it it* 
own excuse, since the ititenried cheat is performed m> bunglli 
oa to impiwe nimii no one; therefore, like '*w)iitewa«fa, it aot ' 
bianed as a falsity." 

III. imitation ah to materials It neither to be abaolntcty 
proved, nor nbBuliitcly rejeit'-d. It m«y be perfoctly satiirM 
or quite the contrnrj-, nccordiug to the judt-ruent and taato 
eiseil in applying it. That it ix gencrtUy the conlrar}' of aatiafao- 
tory in not eo mui'h owing to ita being imitation, aa to its beiw 
eaane and paltry imitation, and being alao made to abow «xeM>C 
ingly paltry nnd vulgar tnEte. BMSauta it is comparnlively eheap, 
deourutiunof the kind ia apt to be grossly oi-ardone, aiid to 
become vulgar by being far too ostentatious, and thereby pro- 
claiming ita tpunousnwm; whereai, by discreet reserve, it might 
perhapa paaa for genuine. Aaiuredly, as far at deaign and artistic 
effect are concerned, it mnkra little or no difference whether the 
niflteriaU be genuine or liclitiuu*, provided, of cnun^e, that they 
produce exactly tlie i>ame appearinrc: for in such c«»r, if you are 
not aware of the deception, you nre rliealed very agrrealily into 
unsuaptcious admiration; and on the other hand, should you hnppen 
to be informed of it, — why, then you udmire the hiippiness and 
sucreis of the artifice— or, aa Kuskin would call it, the lie, 1 
myself have xcen a room fitted up with very superior taste in the 
Tudor-flothic Htyle, nlthough all the Architect untl forma were no 
more than tthut aouie would denounce as'AaiTi,' yet, moot ccrtaii 
there wn« no nppcarnnrv of trumpery about it. (X such ap^ 
ance, however, and of »ery Ininipery taste, we frequenily 
with a good deal where the mntcrinlit ore all genuine, and in 
caae tlii'ir genuineness rather occamona regret than coutributea to 
aatiafWtton, Thera is, bwdea, very coosiderable diCerenc-e in 
lu-tilicial Buitariala and modes of imitation, sons being as good a* 
to be aBareaij iistlngui all able from «kat Is InHated — parkapa not 
at mU 4i)tiiifulahable by the eye alone; iharafora th« employntt 




ifii0O 



THE CIVIL EXGINEER AND ARCHITECT* JOURNAL. 



of tli«m may virry wvll pum for l^fntimnt'*, nnluithHtnnilinfr ITiAt 
according to Mr. Ruikii)'« reasotiin);, Ilie botter the deta.'|itiii» 
tht gmt^r the diation^lv; Hnd ret even he muit own thai if 
Umtc bs no pi>rpi>|itihli! ■iilfi-ri'iice at tu (itiiioiirniii^o, thn moiilt 
■nswfn all tne |)iii|Mwea of the genuine niateml; nay, powiibly, 
even betU^r, fur the latter intty ni>t hv liefit of it;( kiml, wti)f>i>iu 
the othtr may anil »ti|{tit lo l>e aft«r llie chwirwl itpei:lmetm of tlie 
m^ MDWnnce. Ttierr is a ^rcnt deal of utonir (>f bu inferior a 
lit)' iKiw uiwd, that in II slmrt tim» it ac((iiircii a ptwilivcly 
lUd aod trumpery lonk — uai the venerable appenTHnce of tho 
lual decay wrought by ycnn, liut that of mere Rlth nni) pre- 
mature rutlenneaB: yet, lu the aaateiia] amireni to tH« nani« iif 
atone, the buildlnga con^-tnicted of It Sre spokca of a» if tliey 
were on that account untitled to mor« than ordinary r^Hpect, even 
be thoy ever to piioT or bod iii uifint of dealyn. That, uti the 
«4her hand, a building which is only coated with itiiccv may, bijth 
%y MOvraJ beauty of appeankoco and thv sui)«rior tnaLe diaplHyed 
in It, <]iii(a put t« ahaine many that are fiwen with atone, it proved 
by the Travellen' Clubhutioe, tnure cupecially b^ itt front towards 
C^wrllun (ianlens. If, instead of inv«i|{liiit{; in tbo nulritKeoiiB 
manner ho ditoi againct imitation nltotfothnr. without the aligntMl 
ird to it* b«ing well or ill executed, Mr. Ru^icin had content&d 
with n>probatiufr thfi iritriNluction i>f it iti rh or eh as and 



public ediiieen, which ou^lit lo bo ereutod for durability 

jdout, no oiw muld linve contradictc^ him; more eepedalty 

Itad he at tlie aaaw time etijciiniMl a wry wTitihiiuini! ami iiMaoiarr 



cautiot^— namely, that design should be worthy of the material, 
aitd be auch lu (ireatly U> mliam-u the value of the latter. Hot to 
froth and foain, and tu call whiti at Lite very wont amounlt to uo 
mot* than trumperlEiafa and pnlliineM, dounrl^ht slnfiilneM and 
lying, il^ if not actual inianity, Hhi'fr ettriivaiiHucr.— Oiia^ thirifc ia 
quite certain: Julia Ru-tkin may live tu need n wig, but n^ver will 
be guilty of aiich a praoticJil He aa to wi^ir one which at all rcMHi- 
blca a natural hr>a<l of hair. 

IV. .According to what haa Ii^en reported of one of the recent 
mevtiiig* of the InHtitute, an uhKervulion waa made to the effect 
that tho greater part of architectural criticimn pruceeds from chaie 
vho are not arcliitm^H tlifiiiKclven. Such is iiir doubt ml 1y the ciiae. 
for m gf^at deal of that sort of writing evidently betraya & very 
wperlir-inl acjpiuintantiv with the urt;— nnil giicn iit, if nothing 
■worse, very stale tiiid aecond-tmnd upviiitum, furliiBlied uii tu Imik 
"biHler than new." by being tricked-out with tawt'ry dowera of 
xbelorir, and all that urunimagem HL'iilitnvrit whlcli ihoutd bo left 
lo our Ltut^ Bliiriu-}is, Still the |irtifc=sion acijuieeir* In such 
*oi-4wnl tnticitm, iniwrnuvh ah they BulTrr it to liir put fiirth with 
perfect toipuntty, without *o lmll^h im attempting to gaiuiHiy it, or 
to fubatitutc more whoU'somo criticism for it. If they an of 
opinion thnl the piiblii- arc mixled by iticompeteut critio, it a«- 
mirrdly beiX>fue« their duty to aet it rtf[bt; or. at any rule, they 
cannot reoaonably complain of nth^rc doing what thvy tlicinudvva 
<lo fwt care to do, althuug)) they may all the while feel that they 
eould do it v^try murh better. Juat tue aame chniin<iU for prumol- 
ntifi^ opinibnii are onen to them a< ta othern, of which, if they 
no not ekoow to^ nvail tbein^l^'ea in order to correct what they 
consider faliw and iniatakon critiiunn, tho fault in entirely their 
uwn; nud it in quite unreasonable in tliein tu cumplain of niitchief 
—if miEehivf it be— whii'h they themM>IvLiii hiivo tlid power of 
checking. It ia not enough tluiL profeulonut tiii^n put forth what 
i» or might to be Hoiind inatruction, in books addressed tu their 
owD clft»; for howeter viduablv the information thoy contain, it 
does nut reach the public, who are preciiiely thoae who reiiulrc to 
be liiatructcd — ao far in»tnicted, at Icnifl, m* be able to take an iii- 
teU^rent interest in the Art — with whlL-h alone critiri^un coucerna 
itMelf; iixnfSoebelognoC tomilkoI]lcuarchitvct^ but tanako them 
coniprlent judgos of arcliitcctiire, and (o iiiHpire them with a 
freouiue rHi*h fur H. If profcfoionril men arc above condBBCcndlng 
to avail iheurt'^lvr* of thtrae ready menus fur addrcaaiiig and in- 
■tructiiiK the public which are afforded by the popular form of jour- 
naltuni ami periodical litcrnlure— « litemtun- whicli finds il» way 
•mong ecery i-litM of reiideri, — ao it mu«t be ; but to coiupliiiii that 
Otheta who may be Iciw uunlified, presume to do what thi^y tlivni- 
■•IvfB do not eare to do, anowa too much of the dog-in- the niaiip«r 
mint. Tar more to th« purpoue would it be to attack luid crili- 
eum boldly, and (trivt* it out of tho field at onee. 

V. Although BQ article in a periodical docs not come before tho 
pahlic with the Moie dignity lu a buok, xucli |)ruducti«n9 bnve frt.-- 
<]uently excited far great^T inlcrei^l, and done niucli more for the 
particular viewi the]- hare advocaii>d, than many big book«. Br^- 
^dcw which, aa it ia not every one who hris leinurv ti> read buoka — 
at lead, would not think of applying to them f»r further iuformu- 
tiOO oa snbjeeti to which hii attention had not been previoualy 




awakened hr mmethin; that had ialMvatnd him in a heivfiu- furm— 
Ml neither i> it overy »ue who, however capable he may he of con* 
Iribuling aomethiiig towardu the general stock of information, hiia 
K) mud) to Kay m would ico any way tawariU forming a vulume, tx 
even a pamphlet. Beaide^ which, what may he culled floating criti- 
piNm arid opinion niu«t be brout^l before the public in such nuiniu-r 
liial thi^y ant ourn tu get U without having to liuuL iL out. .Many 
brilliant and »hinin(j' nrtlrleii on varioua tapiov literary or oilier, 
whirh have appe-nred in oiir (Jtuirlrrlirn, nnd have mailv a m*nHiiLintl, 
would have j)rob«hly fallen ijuite stiU-botii from the prenis, had they 
hiwn issued tn the form of separate panipliletson the aame tmbject*. 
Many a one liaa read n papnr uf the kind when he )ia<l it actually 
in his handa, who would never have thought of seeking out any- 
thing of the kind. Buch at least I know hno been frwiuentlr tlie 
caac with uiyHcir, and 1 have caauully acquired an interest lu what, 
but for ita ao coming before mo, 1 *hould hardly haw turned to,— • 
wherefore I auppoae it ia pretty much the same wiUi many oLbers. 
rionting criticiitm doOi) much fur the f*HliUt4ion of upiniunti, which. 
If conhncd merely to formal treati>ea and book*, ar« apt to become 
muaty and mouldy; and AltbouL'h of xueh criticitin there mny he a 
groat deal that doiacrvoa to he n-jected either a« mere empty I'rolh, or 
mere dteg« and aediment, there will also be aomething worth pre- 
serving, and of being Bfterwnrd» inrorpurated In work* of au- 
thurity nnd Ktitadurd character. If nrofewiioaal men nould 
greatly improve the tone of architecturvl criticiHm, why do they 
nut do Ho^ Ky merwiy cvnturing it, they aluit ceniurv tiivmHehea 
— their own indolence or apathy in permiiling tlie public to be 
miNled by thow who are merely raaily-writerfr— in other word*, 
mere uriblilera. 



KENNIES PATENT TRAPEZIUM FLOAT U'HEELS. 

8i» — 1 have read with much interest in the J'/unuU for July and 
August last, an account of a ecrica uf 'Experiment* on the Figure. 
Dip, Thickneies Muteriid, and Number of the I's'ldlee of Steamer^ 
bv Thonios Ewbank, Kdi|., of the t'itv of New Vork, in the T«an 
I9li and IHtfl,' estrucled frum the Journai of Iht FraiikHn Inati 
tufe. A« .XIr. Ewbank haa devoted much time to these purmii 
and in the aiitJior of a valuable work on 'Hydraulic .MacliiDery'l 
hia obaervatiuua are entitled tu attention. 

The facta dcvckipcd by hi» expcrimaiita may be hricAy ataled ; 
they art! aa follow ; — 

Ut, I'hat witli eipial areas and c«)u»l dip, triangular blade* nMjrj 
ho reiidotcd twice aa effective am 
ordinary rectiingiiliir one*; nud this, 
too, while the proprlling aiirt'at-.c of 
the nnallcr number of floati waa 
only one-half that of the greater. 

Snd. Thnl »a the propelling puwer 
of a paddle is fireater at it-i greater 
or outer extramity, and diminlahcs 
to nothing at the aurfaoe, a» iia face 
Hhould enlarge with the dip, and be 
nothing ikbuve— in imitation of the 
taiU of lisheB,lhe wings of blrdK.&e. 

,trd. That the fewer the number 
of puddles on a wheel, the better. 
provided om be always kerpt in full 
play ; and, 

4th, That it would be more nd- 
vantogeuuH to piiint or fork llicni an 
propoaed, to evade tho jar of their 
rtrikiug the furfacv. 

Mr. Cwbunk concludes his paper 
by referring to the experimeutd 
made by me on H.SI. nteaam A/ri^-at; in the year ISH, Iwit which 
he had not been aide to Rod, although ■imiliir exnerimenta eii 
two ullier veMcU were published in jout Jinim-il ivr January lt*-tu, 
and fnihiwijuently in the NavtieaJ Sfagiiaine for Ktl. Aa the •ul>- 
Ject la nuw more iuieriMting, 1 no longer hesitate to vommunicatf 
the results. 

In the year IRSl,* my attention was attracted to thla aubjecl 
during tbe Inventigatiuna undertaken fur the punioite of awTertiiin- 
nir the laws of tbe friction and reci^tancei of tiiwX* in muLion in 
Auida aurb an .nir and water.— when, on erasing diuM or |dat«a nf 
metal to rotate round a fixed ule by mean* of wenghla dflaoeading 
through given vpaces and times, it waa found that when a eertaln 
portion (one-fourth) of a rectannidar d'utc or fan waa inira-cr|iiad] 
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frixn iKv Intfrlnr pari vf tli« lYrtkntcU, «o «• to ■pprniitmMtr to 
llif fiinn of tt iliif liVri>4»t, lliv lYoinUiiRC, whvthi'r Mir<-ii|ch air or 
wiitiir, HUB iliv ■iinir — t>r, in utiivr wurdti, th« reniaUnoe «)th fityi* 
Itiaitgtihr i>r iliick'ftiotpil Aoal* WM «a gf**X ** prfiviomdy witli 
(titir re^-tHikipiliir Hunt*. 'I'lim rt|)pnr(>iit nnriulix wu, however, sc- 
Mwniad Tor uti lli*> urini'ipi<i of till? mltrtoj' ur <l«triniciittil pniiion 
nf lll« tMtaiiiiuUf float boinK i<riuuvii>tl. 



rif. i.-IMM«rtMer (MiMatfaiM. 

A MitM of fipCTtiuMit* ou tHo pthrr rfatli vw inaii mftd* in 
Ik* VMK lUf, l»ki, will IMI, br apl^ylnf diAnnt-Aapvrf lloaU 
lA fHt4d)*-<itb«Mt »r 4iawfnt dllUH«t«r» Mid vldtlia, and on kt<-mni 
v(«m]« of 4lffH«itt paw«n of tmrn • lu fO hoTMa; an akdriwt ul* 
nmir «# wkMi VM ^Uiahtd In jtmr J*tm^ for iMto. 

TU Mhtwlnit v*r« th> fuUoaUn of Ikt ^UVioM vkea tried In 
ItOr, unvimaa tw li«r WiuK Utnl in ItHl:— 

li««fth bMwvm pOTptmliculan IM 11 

KxltMM brwdUi «i 10 

Hwtn dnuafht • 44 

Dtplli 10 

NMKtowl pov«r of «tiflM« (bjr MwiMiT* and Fteld) U Kotmk, 

Niamhw of »tnk<M mad* hv Ih^ vn^nM per minute, n l« 30. 

lUr«imp(«ir gMiC*. Hlii-MJ iiichM. 

ArM »r tmiwilll nM«kiu wHion, ISO Mivar* fiwt. 

Mmii riiamMM-*f iW pNMl»-wh*«ls U'T. 

Anwar tk» J B i w i r M d rw n lai yiU r Sdoia. on tto<7T(oi<Ul ac Gal- 

luny aMMa, twalnl&RwaiWr, TfMtMlMi^ukd lft.*iB. 

iM hvadlk: iWa ii— IIm u um af frMa <T t« W m. ft- 
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.«^M> *Md «ttM |ia«Maa,«ad IM amm muam^ 



itanu. 



ftrtt Trial, April It, 18+1. 

All tli« reftainnil'f Jl"«l», twrlve iu uumber un eadi whtd, 
romovwl, ami t*el»t Irapeiium fluala »erc JU«d tu th« iaU 
uud niidrilo riiiK* uf vndi wtieul: 

ThiiH milking ll»^ iirf« of llw inimcrneiJ flwata, 34Bquiire feet. 

Number of ri-volutiuDti ninde by cn^nea, 931 per ouuutv. 

Mean upwd of rwael in *tiil(it« unle*, 9'L 

Ml^«ll diamclrr wf xhcda, 17 foot. 
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AtvuMf Trtrt/. .-1^/ il, IBtl. 
Nombrr of rvroUtipns trntdr hy fn^ncs per miDUtc, 8S. 
SfMvd in alMutv nule* l>er baur («e«tltcr verr vtndjr), Bf . 
rUrrf 7>M.— Ji«B^>>aUr<idiwwd«w>a(«Mk,4padra9W-«p4 
Nvabsr «f randrntjook nwdc by fatUMi |««r BiuiBts, 851. 
SfMdof raMol la atatstc Bul» per bonr ... t^ 

NnMbcr «f rtrotutions iumI^ bf enjrlnc* p«- vlante, SS. 
S|>««4 ^ veiAMl In milea yn boor (<vBatbcr vindf ^ S^ 



&ih 



/9« TVM 



r«.t*U.- 



11 1 









WMAi 



TWI 



l««. 



k«rttet 



TTTE CIVIL KyCINEER AXD ARCHITE<;rs JOCRNAU 



rsr 



SramdJji, x = 0, And x = a: tlien 
mrtUjft ,r = a, uid jr = So ; tli«a 

Substitute thiNie three valueit Bueeennivel)' in equ«tii>D (fr), and tre 
hHve — 

I. pAr th« atiAntlty of dlachnrfre through tn pllijitioU orifico, uf 
uhkh the higaect point Hm ia tho 8urfiu»t uf lUe waler, 

(>. Q = *^/(*J«>).«*.,5VS- 
II. For the qusntitjr of iliBrhnr^ <rhc?n th« orifirti >« a wnii- 
»llips9, il« liiwi^l pilice bitiiifr the tKiricontiil itxin, mid tti« eitieniitr 
of the vetliCiU axi* ia coinciding with theflurfacc of the water, 

III. Far the quantity of diactinr^e by h •ftni-ellipw in thr r»- 
vnmed ptiMticin, the hurizontMl tigo being uii|i«naiMt, ami ut b 
depth (I h«luw the Hurface, 

Thsmn of the e<)uattons (J &nd e) ipvea tli« ^u«tion c 

In order In find a more convenient function for the dcvclnpnient 
nf ihc variable part of oqiution (a), by b opriifK, M the nriinn of 
ou-ordinstM 1h! trun>tr<irT«<d to the centre of the orifice. We have 
then tlje equation 

Let the altitude of prvmirc H' be put for tl + a; then the 
Rittion (H j 9) Ifecoraes for tlieie viiltiw 

/ Q = * ^(*y) ^-J^ v/ ( (H- + ')C«'-H) j . 

If, now, i/(H' + jr) be expanded in aseriea, we h&re 

v.r/I.V(^-^;.+-+l.!.^+!.|.»i5;,+ }. 

Int«|rrating the eevorol parft of this exprouion, and taking the 
■ iiteKr^ 

I. notwoen limits ^ ^ and ^ ^ n, 

+ «i-(i-4^-(M-I)(»-!)^+(J-»-M-4)a-l-«jr.+ ----) 
i{. Between the limits ,t = and «= — a, and we have 

•=* ^H' { le'-(4-(i iXI^)^^-. . )- e«(l.|f 4 CM m I'h« ' ■ ■ ) ) 



The flret rnlue asuiinefl for tlie integral in e<)uation /, givtt fut 
tliv <|iiiintity uf diiteharge thruiifjh >\n oriflce (w 1 ), 

Tbe necond i-alue gtre« for the qnantity of diecharge tbroe^ u~ 
ori5ca(iu9), 

h. Q = fcv(*i(H).a«ft{S,}. 

The altitude of prmmre H' here = «. 



rt 



?_4 ^ Ij. 



By aitdiniT tnicethrr eiiuiitidns {h nod g) we have the tiuentltj of ' 
discimrge for a coiflplete ellipue^ 

-(|.l.M.fi-A)£».i.i.»)gi- )■ 

Thin equation «how« thnt the formula i^ = k »J{i^\l'), wImb 
applied in the ordinary way, is nenrlT accurate ooly in the CHI 
u here the cum of tho iinri^* in the pnr'enthesiii is De*rlT eqaal to J 
— thAt in, when the altituite of presvure ia so large that all lit 
terms with H' in the denntninntor di^ppear. 

Fur H'=0, H=(i. Putting tlieae viJucm iu e<iuation (t), we har* 
for the quantity of ditchirao, in the caoe where the lugfaeat petal 
of the orifice is iu the Hurface of the wiit«r, 

ft. Q = fcV(*li'').2-ft"ii-(4.i)(i.i)-(».M.«<J-4-l)-}- 

Out tho same nuantity of discharge hun been already delcrmiofd 
by equation p. Put, therefore, the two equal to one another, *ad 
we liud 
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'• Vs'^^ = '(i-C*-i)(l-l)-(i.i-l-i)«-l.«— .) 
Thua the sum of the aeries in the parentliesie = -r-— ^ O"**!*. 

"Put in the ecjufltton (A) tho nltitude of proMure H' ^ e, and « 
linire (he Mime muinlity uf di><^harge which the equatiea tdl he* 
already given. By the eompsiuon of both we find 

=i(l»(*-(l-J)<*-*)-{».M.IK»-*.J>-.-..)-(l-*+(*.M 

Thus {Si) = Jt^Ve-T) = 0-5TS2. 

Suhrtitute for the fint serie« in (m) the value in e<|uati 
and we}inve 
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-fi ^2 f 1 

or.K!'-*^)-J-a.(.i).!4-{|.J.M.A)CI-«*"-- 

Put now in the t^tiHtion fj) the altitude of preenira H s a, ; 
cowipaw it with et|uutiva (t) : consequently, 

and iterefore { S| } — -r^ 
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len In th« eqaBtloo (/) the altitude of prtuKiir* H'= is 
led, me &ni fur Ihs i|iiiintity of disclinr^e lliriiu||;li a lemi- 
ical uriliM of whicb the uppw ImriMintnl tidge coiucidea with 
idMe tif tk« vat«T, — 

{^.,^,}=-.p-+^-M^-U.,i'-...}. 

vhco the int«gnl Is taken Irttween limiu ^ s and Jt = o, it 
rfttbat 

L= s).0-4TSS; 

9. Q = it V(*$«) ■ ^ ■ 0-9SB9. 

Mnparinf; eq^uatioru (e ftnd <}, »« find Tor the pixrportiun vt 
laatitietof discbarge through two urilicies viiiiJi ftro eijtuJ 
tUipKCC, but in iiif«rt«d potitioiu, 

<ij: Q„ = 1-1404 : Oili8«; or, Q^ = I-BOOQy.« 

Liaarily, theytumtity of dischsrgs through these orifiew ia 
Jt«d by th« formulu 

p. Q = 0-ail v'(4j;H> = cV'(4flH).-; 

I m it tb« wa or the in-iGcc, Mil I)' the allituile oT preraure 
the MRlre. Ill urder to exhibit the d<>viAti»a of thU TunnuU 
the ■triet nwuits of tlie TortlattiMi l«w, n nmsll Uhle ia 
b«lair of 1h« co-efhcivnts vf tbc tiuaatitifs vt discfaar^ 
;h dnialar orifirp* for different attitudes of prciwure. For 
uvpoae the equMii'in (r) is employed, and to urdvr to adniiL 
th« uhjevt in Tiew, a u put = 6 = r, and fiir the altitude 
MBure above the top «f the oriiioe, H = mr: which jrivea 

a value being tubstitittMl in the equatian nieDtUhoed, gires 

en H = 0, the tno of the orifice Itei in the Gurfnre of the 
, and M = and II' = / ; wlicuce fur thin vnhie uf H', wlieit 
rt equation is comjiAred with th« procediii^, — 

I Q = 0-*»StV(V)'^i e.ssOaWM. 

fUBwwively for m the number. L *, I, 1 and Uiere wiU 

lud for the ooiweiueut values of the co-cfficieiiu e the fol- 
Si— 

•f " i i I I J 3 4 

• H' r ^r |r Jr ir 5r <r Sr ..(mtlO)r 
iteare-3924 -iCHl 'Wi -6108 -fiUS -Sllf -BiM -6163 ... (l>)»... 

I mere Imipectioii of thhi tliort tnlila ahowH that the «>. 
nt c ID the eqiiiUJon (p) can be ouiiddetod RonsUiit, and 
^only when the allitmlis of prvmure exceeds lOr. I'm cuU 

■ the (luaiitity of water for nltitmlfft Ivuii than lOr, the 

■ equation (q) mimt he emiiloyed. For Hlliliiili.t above llll■ 
'''^^''.**'*'' *"" '^ = (l')'vC*sH ).r'». Ill the equatinn (7) 
-«ffia«nt for grrai and itniall aititudtm renuiiiii = (J*)-, tinii 
t it fvlloa-a that the conlraction ia inile]>eudciit of tiie volti- 

tuat here he olmcrvcd ihut the almve vattiv-i of e In the |irasi« 
pahle i)f direct ajiplicntion only when the ■itikinicof the level 
trawrroir ia rcrj' email. In the prwcdiiiK iiiveMi^tionB, 
m in the r««erv»ir trim roniidered as tuMiniHut ; without thi* 
ion, the intein-HtioR of Kqimiiim (H § y) wuujil lie mm;h more 
It. Ttieenpi-riincntn, on the c«utniry. nhow, with small ulti- 
of preaaure, a Kinking of the level (tWve the orilice — which 
I b only nnall, but in atrictiitw dnr* nnt 1^.1** witli the 
rtical svpna«itioi>«. On these grounda, the fonniJie, when 
d for email altiludes measured immediately atove tlie orifice, 
■e a eorructioD depending on the sinkiitic of the level. On 
har hand, for the altitude of pre«*uT« for constant vratar- 

>arM<irilMMut.»lili>wka»,ud<tJ^(|.trj . ^. a»l,.Hviii»tUli™iu«of •« 

llm 101. •u^^enill lli> uw and Dh focffldcui^ iMl IBcn ilic itlocllf bnnRin 

'**•'•"«"■ ■/■•*'""»"«»>>'>4«f«loHiKl the»io.lL1t.(.ii.iiolh»rorIftr«. 

ll>lllA«Mn<nla,i^»rat ibBrwtliii of ch« aclOM, Ui« <|uanllllM or dlKftin* 
"■^ kii (Uculw onuua n • dtMrtnlaM. 
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I«Kel»— that ia, for altitude* la larga reservoirs meAxuring 1 to i| 
yards alKive the orifice— the correction is incanfiderable. H'itli 
circular orlfioea, the atnkina ii probalily marh nmnller than with 
rectansular orificaa; for the upper edKe of tlie orifice, when it 
coinciifea with the surface of the wntcr, has fur the first furni only 
one point, — for the second fomi ba« ita whole breadtfa, without any 
pmunre. 

The oldn'vxperiinenu give, tt ii true, in eontradiiition to the 
abdve table, tui iuerease of the 00-efBcient n for small allituilei ; 
only it ia very pvobable Unit the altitudeii were mtuisurvd imme- 
diately above the orificeK, uiid liiereforo wure fuuiid loo iinall from 
the nuking of the water-level ; and that, for tlie same rfamn, the 
Increase of the co-eflteieiit in a nngia inferencw fnim a niwuiire- 
ment of the altitude too ainall from the ainkiiig of the level. 

The older experimcnta art* in general but little adapted for in- 
ve>(|i|ratiun from tbooretlca) Inferences, aa they partlv were eon- 
ducted within too narrow limits, partly were not capahlo of bein^ 
compared togethor on aonount or the great divermtv of tbo- me- 
UioiU of experiment, of the apparatus, and generally of all the 
delalhi. 

It is therefore, very poMible, that notwithelanding aucb expe- 
rimenta, which for ssudi decreaMog altitude* give inereanitg to- 
efficient*, the co-eflicienta of circular orifices, however, diminish 
with the altitude of praaeare, and follow an analogous law with 
that which we ahall hereafter find for t.qiiare orifice*. Th>ei>« 
dtmbt* can ontv be remored by aa accurate and general experi- 
menta as Foncelet and LiwbruM conducted foir ructiingular uriticeH. 

II. 

Di*ehnrg6 throtigh Huadrilatwal Orifieet. 

Let efiyt be an orifice of the form of a trapezium, of which the 

Karaliel side* arc horixontal. Let «J> = H, ^ = ni, «<(^^ i*t = lr^ 
} — Ji; **— J, ty=s. Then 

tt : >f= as-t^i Md ri = ^"^ i or, 

Wh«nT=&n = b, jrwal=nl=/; and 

therefore i=^:l^l=i>. 

Obliuit friim thill equation the value 
of 9, and put it in the above expretwiun 
fur y, and it follows that 

mb—mj: + Ix 
"= b ' 

Put thia value of y in the ei^nation 
■ le eo- 
quAdrilntirra] and 
like foriTiu, and we have generally for 
the quantity of diiicharge 



Put thia value of y in the een: 
(H|0), and deatgnate bv h^ toe 
efficient for orifices of quadrilntirral 




0. Q - ft- VCiyl T 7^^ <t> V(H + ,)■• 



Put \/{H +x) = ti, AndfuiM = w. Tien /yattr ^ wff — f iltj. 

autptdjc^ fdry/{n-\-i) = J(H +*)*; ftnddy= ~rfr. 

Therefore, /^V(H +*■) = >.| (H +■»)*- |'-^^7/2r( H -L.r )i- 

But pxili -f .r)! = ?(H -(-.r)i 

Hence, finally, substituting for y its value 

Take thin integral between limits i=0 and '=b, and Ihr 
equation (u) gives for tlir quantity of diw^hurge 

b. Q = *^V{*s).|{/CIH-A)*-mHUiy.«,)*il:i(]i±*)'|. 

• Tl« n.inirrlctl wins nf A* la n>i»unl qg|r tm (h* (Ijlllt* (Tld U Fi]U»l litln'Jr* n( 
liiimin. Ii iiirlM. M wr MM tn ^•^^■ll■^ IbroUiH t>hi*>wii1u (ami «( ih»ii-ia,-., 
•cMMiBs Is ■ piuyotilM di|>«iHUn| an th* W(UU ut ruucti ildM at lbn> DrLftaM. 



i 




THE CIVIL ENOINEER AND AUCHITECrs JOURNAL. 



[SKprracaH^ 



U'hen in tdli pmintion Tl = 0. ttie tipper *<lg« m nf the oriflce \» 
in tlic«irfac« of the watpr, and we find liy reduclion 

When in equNtion (A) nts: /, ih« tnipMium bfcotnm a rcetaii|r)«, 
and Um (|uintity of di«chiirgv in 

If tient II = 0, the upptr tttgt of tb« orilic« b ia ibc mrfatt of 
ihfl wMter, and 

Put the heifclit or th« orifim for the bmidth. aoil the bmillli for 
|h« beixlit ; nnil we liHve 

Now, for the two ei(ui(lii>nM (* imdf), it follairii thm rorCrjiinl 
rrcUnKle«, vUrn the ujiper tiilt^ U in llic itiirfNce of the w«er, ihe 
tiiiatitity of diachurif* vBiri« m tho square root uf the height uf 
the orifirt>. 

If ill the IabI e^uAtionai = /, th* orifice tssMiuare, Hnd trt liave 

IKvJde thuti'uunliflii \>y k' x the urea of thp orifice, that h hykP, 
•oA we have for Uio velocity Uifi ruime rmult an (K§8), 



BRITANNIA TI;BI:LAII BRIDOR. 

Titp preparationii at the AteniU Struita for pdrrnnning Ihe Im- 
ponnnl and perllotia ojieratiiin of hoisting lhi« eHormniiii Miric to 
It* rerrniknem iMMtttun ure on a scale of immense mnKniluJe. Tlil* 
wlir W the more rcailil? iindentood when it ]« stated thm tliti ti«ni 
HhkI weiftht to boliApd l(Hlfi-i>t ahnvc bJeh-vater ni.trk i* upwnrdi 
of %WiO tons, or ninivalent to ihe elevation l« ihjit height of iip- 
»iiMb of 30,000 men. The Mmke of the hyitrimlic i>ri>»«« mo- 
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ployed f«r the purpose la »ix feci— that i« to esy, tliey art' only 
<-a|Mblp of ruininir nx feel in one lift. The ttilte of '^.IW tons haa 
<^an«eQuentlr to besuBiHiiird while the prrue» are loircreil and a 
ftenh hold ulftnincd. This HUfrtentation, ««in<r to tlie inmnonse 
nia)[ni(ud« of tho luIioiiT, will hr effected by litiijilioK up "ncwMiLt'e 
i»Y^n of mawonry, at cvcrv iiix-fe^t lift, nnthr the tube to Mippitrt 
It «eeitrelyiii It* lucent— <Iurin)i wliich, armnicrmcntt »iill lie made 
for another <is-fcet hoinl, until the whole Km fe« iirr finished. 
Were it not for thie proceoH of building up. tho opemlion would 
itnly occnpy nhout a day; but aa it is, it will tiiht-' a fiirtniRht. The 
ptwautioii him hMn adoiited by Mr. &tcphoiit«n and -Mr. Chirlcp lo 
ftuaid B^inct the probnhilily of cJmuDlty, seeing thul tthould any 
aoiriiienl oeniir, the hhour of yemrt and the ouUny of ItiiLf-a-niillioh 
mnild Iw inei it«l>Iy mink. 'I o irwurc tecurity, however, »onie om- 
iriVMirru are adopted bv which the i)up]M>rting chninH ■>« tlicv rise, 
nreronlhiiially to be /olIi.Hefl up by wcd^M of wood, mi tW in 
tliK evpnt of any aceident nriainf* to the lining machinery, uo 
injury, it in eArpeoled, would hiippen to the tube. 

The raechiinicnl conlrivHiicei fur the purpoor are the lnrgF<it in 
Ihe world, and the inoi.t iiuwerrul ever coiiHtni iti-ft. Fiiroiirrd Ly 
Mr. Clarke, ono of (he nbJe engineers of the vrorkH, we are eiiablnl, 
from a clow p«nonal impection and the wlvantaico of thnt Kcnllc- 
man'* exiilannlioM, to mve « devcriptluu of the vast nppnratiin for 
hoisting the huge burthpo. The nuKhine used to effect thia iu au 
eiinnrKiiiH hydraulic prea*; it> eonetructiim it of the niuFt aitnplc 
rbaraeter, nn<l conMsl* only of an <yiucedinj[ly thick and heavy 
irtin cylinder, like a mortar. A streng pigloo or uluiiKer, alao of 
iron, callfil the ram, varka up and down within lhi« cylinder, and 
in litted with n leather collar at the ahoulder, «o ns to nnder it 
water-tight, Water in forced into the cylinder hy » fori^-piinif, 
thmiifcli ii cmnll orifice which may be compared to the totich-hole 
of a ^iin; aiid this water gradually forces up the ni-itun. The 
whole MN-ret of Ihi- iinmenM power of the«« machine* conaitts 
■imply in the pmdi^ioua force with which the water is driven into 
them, nnd whidi, in the prewnt innanee, in hi Kn^Mt that it would 
throw tho water tu the height of iienrly VO.OflO feel, ahich la morfl 
than tite timet the height uf the neiithlioiiring noblo [irnnae.le of 
^(l»w(lon, and i.OCK) fei'l higher than "the monarch miiiiiitiiina of 
Mount lllanc ! It, in fact, reaeinhlvx the pivton of a »1eam- engine, 
hut. iuKtCJid of tida$ steam at 34) lb. or 40 lb. prvwure to the inch. 
KMcr iv uned at a preenir* of »t>ii lb. or SoolV The eylinder, of 



conne, is of almoet Rdunastine ttrcnctli, to aiuble ft to sufUia 
and withstand thie preMure. The eulcs of the hrgMt of tbeaa 
freiMe uteil in raiainjr the hridife are 1 1 ineliea ihlcJi. The wdftt 
of the cylinder, which ia of cnel-iran in one piece, ia 16 tone aleB*; 
but the whole machine complete is td ton*. The ram or paMon 
working within It !« 90 ioches in diameter, and if worked to ila 
utmost power, this ure«s would alone be quite upable of raiaing 
one of the tubes. The most raarvellins thinf atiove all is tUt, 
that in spite of its proportions, its titupendoiu action la guided mh 
eontrolli'd with the mtiM perfect eaxe and preoiaioa by oue Baa. 
Thht hydraulic giant wan cunstrucledhy Meaare. Eastoo and Avo^ 
cngineeni, of Snuthwark. It Atanda on two bciunt, on a lof\y kiiM 
of eyrie, at the top of i>ik of tlie towers, wheuce a graod luid opes 
view iaoVtftiued of the Slrsita seaward, whil« ita elevation above 
the rni-ine is upwnrdx of 900 feet. The prvaa is composed af 
wrought- iron, nvetted together at the lop of the ude towef^ 
whore, with iUnBAistant mM-hinerv, it occupies * large chamher te 
itself, nliuot '29 feet above the level to which the hrid^ hM te Im 
rained. The HeiiMtions esperieneed uu looking down from |U( 
loft^ etrvntion over the mi^hing stream of the Slratta, ftnd thi 
^reat lobes and mnchineeiea iitrewn round about below are ef a 
peculiarly impreetive character. In addition to thin lar^ pren 
there uro two smaller preaaas, with rams 18 Inehen in dtamMer, 
plared side by tide at a similar level in the BhUnnia tower, au 
Hhich act in CDnjnnetion with the large prrGS. 

The chains, by which the power exerted by the preMee in their 
lufty position is communiciited to the tul>es ut the base of the 
tower, resembles the chains of an ordiiuiry suxpeosion bridge, aad 
are similar to tho«e of the bridge at llungetford. They are ina- 
niifactured bj- the patent process of Messrs. Howard aM Ravea. 
hill, of London, and consist of flat links, 7 inches lonff, 1 indi 
thick, and ti feet ih length, with an eye at each end, and are bolted 
togelht'f in sets of ei|3it and nine links alternately. The weight 
of thcHe chttinf! employed in lifting the V.iiimi iohk is uhoiit 10() tuna, 
far exceeding that of the wulUkniiwu eiinetlriauiitiitueuf the Duke 
of Wellington at Hyde-park, which has hitherto been regarded M 
one of the grentesi "lirts" of the age. I'heM! chains are attached 
tu the tube at two feet from the end, and ia order to get sufficiait 
iiurchese at the port, three strongs fnxart of ciut-iron are hniti 
into each end uf the tulie. T3i« innermost end only stiffens and 
supports the aides while the tube is testing un it* ends. The taa 
outer frames are the lifting fninies; the chains are at lacked lo 
Iheiit by three sets of massive ea«t-iron heanm, phsced MreM iht 
inside nf the lube, one nlMvc nnother, their ends fitting under den 
slioulilcnt ut noU'hen in tht lilting frame:*, where they are eeceiu 
by seres- holts. A» uii udiUlioEiid seiurity, two very atrao^ wroneki 
ifun stnipij puss over the ujiper puir of brams, nnd descvml ihm 
the hotliNii ccIIh henetilh the fnirne.-v where tJiey ore stroiigly k" r f' 
The weight of these lifting IVamrs and cast-iron beam* i^ 2C>i' <i :. , 
and it is It matter of wonder evirn aninxig the engineer!! thenM'i • 

huw niuehinery can be made strong enough to rsiw the porii) 

load. The way in which the chains nrv connected with the 
is by an excecoingly thiirk aud heuvy lieam of coat-iron, • 
cuL'd by wrought-iron ties across the top. It rests like a yt 
the iJioulder vf the mm, and is called the crose-he*d of the^ 
the two ebalnepaM through aqunre hole* ut either tnd of Ike i 
head, and are securely grippc<l nt the top uf it br an apparat 
e«lled the clama, censj«ting uf two strong cheeks of wrought-irs 
drawn together by screws like n blnrkEtnith's vicv. The heaaasi 
which the presses stnnd, the eroM-hcads, and all the parts that an 
HuUjected to a rery heavy strain, are either euiistructod 0^ or 
ttrvngthenmi hy, wruiighl-iron, which is found tu be le*a brittle aa4 
more truiftwurihy than casl-iron. As the tube is IV feet longer, 
allowing 6 feet at oarh end, than the diNtanee between the biwrn 
In whicli the presses work, recesses or groove* are left in the fs-» 
of each of ti leeC deep, in order to receive the itdilitiutinl lenglk. 
and of siiRicient width to hIIow the ond uf Ihe tulie tu slide uf 
easily within thenu These recesse* extend from tlte btittom m 
the lowers to tienrly the height of tiio hydrnnlic murhine*: it i* la 
the luw end uf these recesses, on a miU lied of timber, placed W 
receive it, that the great tube, since its successful llo«ting, \m 
l>een lying in state across the estuary uf the Stmita, uulII that 
vast tnechanicoleiiuipaieatsrorbaUuoDiiig it to its permanent leitl 
werccomplcled, 

Mr. Stephenson'a Report, of the 9th ult., to the Chester wi 
Holyhead Kaiiway ('unipany, on the present prospi-cts uf the Bfi- 
(annia Uridge, is given at pajfe 887 of our present number. 
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8EA WALLS. 

*f rt« ^£M of 0>c SUtrvt ^tUetknf Dfnmber. 19*7, on 
Sm WMr, or Btltr*trkf, of difftreni fyrnu, ott the touH near 
r^i «* iltntlnitini/ tkf frrinctfiies of thv tontfntefitit oj" A'«J 
JMintw, By Wiu-iAM Jims Maoi^idkm BA^•|tI^E, A. Inrt.C.E. 
-^^P>pt!r rckilat tke Institution <if Civil Enf;iiic«n.) 

Thurp arv frw hmiw-hw nf <>nipn<it>ri»^ with rospoet to which 
greater micrrtainty uid dlffereiiro of (ipiniiiii <>sii>t, thnii thnt of 
the ronstniction nf ncn »»]U and liratiktriitvrB. TJie riucHtion hn* 
lie«n fiT(|npiitly tirrorn tlie liiMlitutiiin. anil in its nrcliives there ia 
mut-li iii*fiil inforniBtinn on the suLiJert. Tli* mluablv pMper of 
Ueuteiuint C^tlonul H. 1>. Joiu.ii, read in ItHe,' niHy be imrtiru- 
ralBmtd tu. M itN uiiicliKiiuiiii are to ■ cvrtain ritt^iii veriA«il I>y 
the facts which bavc come under the authnr'a nlim-n-at ifm. Con- 
ceiTing thnt cverr iKlditinn, huurrcr Rmnll, ti> llie fucu ri-ronted 
respecting the fffieienfy nf sur.ti w«rl«». inurt ttnd to bring the 
principles of iheir roii«truction nearer iw c«rtitinty, ihc nuthor 
U-Jt it to be hU duly to Iny lieforv the Institution, trauirprw 
WoUous of four sett walla, umtn a portion i<F the const of the Pritli 
«f Forth, near Edinbnr^, ha>in); nn esposure Inwunli the north 
Mid north-cart, mid tv trive an nrcoiint pf the effect apna ihrtn of 
vac of the moat liolent »tvnn» on rvtuid in thin cliinnte, which 
to«k place on th< Gth of Dccenibur, 1B47. 




Uan ot llx SfB \\ lit. orltlnal tiitlMii by Maun. WalkK uid 
B<Hi«i.-l, Lntl or Milk Wakr Hprinf TIdn. 

Pic*. 1, and S, reitreaent the «eii wall of the 
Lritn branch of tho Kdinbur^h nnd Dnlkcilh 
railway, irhich wa« rtinip]<^-(l in the u-inlfr nf 
IKIT. fig. I h the trati^verne -eotiun, n.i oriitliiallv deeiifned by 
the cotvniiung ffnfinwr, Mr. Walker. Vig, 'i is t)ic tranfvvrK 
•ectioii, tu tb« wtM wa* a«t<taliy hiult. 
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9ctU <•' frrl, nt«. I tnd 7. 
rtf. I.— EiUabainh inil I>ia>|.Ji Ki1Iw»t. LifHH Hmnch. «K«liin ef lb* Iba Vail n 
•U1UW4 iB iBJi.- A, Larcivl lliaUU'ti*r Sprlnii Tlito i B, UallHI, <?.C', C, CoocraMi 
n. Bind i K, l>n*l. 



' ■J^Miiui,- Itil. Vtfl v.,y.ai«. 



The author nan rcRident ntfrinMr uf the railway whilut thi* <rn|l 
was rsccuted, and it in the only one of the four wnll* tho for- 
matian nf whtrh be can dcevribc from actiiul iD$|»c«li4Mi during 
Che pro^TMi of the viork; the oth^r three lectious are, therefur^, 
to be rcearded ratJier an ffivins tho esiprnal form, and the tfanami 
style of biiilditti; of Ihp wallii they rrfcr to, than an aSontinft 
minutely accurate iofoMnation re4p««tiQ({ the detaiU of their eon- 
atr action. 

The dei-iattnnit from thn oriirnnl d«>i^ and npMi fixation wera 
chiefly in matten of detail, and will be appMrent on an ex^inin.'^ 
tion of the two Mcliune. The tnoit impurtaiit were tite fol- 
io winj^: — 

The hearting wait campocpd nf roneretc, tn^lefld of rubble. The 
parapet urat omitt«d, ini no bulwark of ordinary bei|tht eovld hav9 
Kept ott the apray, whieh eiimetimr-ri riiien ^ feet abi>r» the •rail. 
A lunall wall wan added at the landward aide of the enibanknienl, 
ft» a4 t4i retain the sand in a sort of trough; for, until this wm 
done. It vaa found that the fpray, cuUwtinr in pools on thd 
surfaue of tho emhankment, iift«r a ga]e,waii)ieil away tho material 
in large ipiautitiei ; but after the formation of the irouffli, the 
water iiuhiiided by filtration through the Kami, without diiinur any 
damiifte .Ah iHiulder KtorLeii were abuiidunt <>n a iiriuhbuurlni; 
p.irC of the beach, they were used to fi)riii a nearly iiori*onl.il 
pilchiutf to aeciirc the foundation a^aiiint hrinx undermined, in- 
Htead of using the sheet pilinur shown in Ihe lectiitn, (i|[. 1. 

It wa> found, from the effects of a violent ^le which took plan 
during the prium>«ii nf the work, that tb* coping aloHCi, wbirh 
weighed iihuitt bnir-a-toii each, were liable to 1>e lifted by the nea, 
thus expoalng to destruction the roufKes of smaller atones beneulli 
Ihetn. They were llierefore ci>niH-cU>d together by cylindrical 
caat-irnn duwelx, 1 } inelies in diameter, and IS inehea long, pLaoed 
iu the line of the centre of gravity of the atooea, and penetrating 
6 inclieti deep into bole* made In lit them, in each Nlone. Tliia 
mode uf roniiKctinn hai anaweied it* purpowe perfectly, not n 
«iiii;le cupiiu; Htone haviii); been lifted by Ihe moHt violent <t«rmi. 
With the exceitliun of the altcrntions and adilitionii juwt men- 
tioned, the Hrall was cuei^uted nliuiwt exat'tty acirordiiig to the 
uriicinii] deiitfn nf the coruultini; engineer. 

The Intnl leuittli of the anil is .iWut 75(1 yardn, nnd il!t height 1» 
1^4 feet nhitvp the hc-ach at the must ex|KiHpd purl, diniinixhinir to 
nliiml a fi'et nt the ends; tliisi ^i"** «nly * feet nhure the lc>el uf 
high water of pqainui'tial spring tides. The le>ast thicltne»s is 
5 feet, the greatest thickiiei* is 1(1 feet; the back nf the wall is 
vertical; the face has a batter uf uhuut J inehea in a fool, at the 
lower port, and towards the upper part it becomes curvi>d, and 
overhangs slighlJr nt the top. 

Tho wltitle of the raasunry ia of wliite anndttone fmni Oalghnlb, 
<}uarry. The fuundatiOB Munc b voupoaed of large flat btoue% 
IS inches thick, laid hornontally, at mi areragc depth of t fovt 
below the Biirfacv of the bench. Tlie stratum on whtch it re>t» in 
cluan nea uind, irith a alight mixture of line (travel; firm when 
tho tide is low, b'lt when onturatcd with water, it is so moveable 
that the author has found ntiike*, which bad been driven V feet 
deep into the beach to mark the line, idiiftcd during ii «lormy 
□ight 3 feet from their former plae«, without lowiiig their vertiojl 

Cocitiwn, or rising oot uf the MUd; yet the foundation of the wall 
oa never shown the Hlifthteal aytDptom of inaeeuritv. This i« 
one aniABg«t many inataneoa of th« aafety of a foundatian on purij 
aand when it haa no outlet to caeape latantlly. 

The face of Die wall was biiitt In eoursea, from S inrJtee tn 
W incb«'u in thick niox, of aqunrud hnmni4>r-d rowed atonea, avera^ 
ing t fei't in depth ; th« bade waa huilt of courwed rubble, a*«n^- 
Ing aho'it Ih inches in depth, tmi tlie interior waa filled with con 
cn^tp, ciJinp«Hi*il of gmvel fruin the beach, intd in eounea 19 Inc~ 
in ibirkneiM, aa the Buiaonr|' wm linbdiMl. There are two eour 
of bond <itonet an wbown in the seetion. The coping stones i 
It iiicbiv thiiik. and average S fMt In length. I 

At firtt. tlio Joints of the face were pnitwted by ccraplng nnU 
the mortar for a depth of 4 incho^ and pointing tltem with' 
cement: but as it waa futiud that the sea nHTietimea broke otF and 
extracted larra pieces of the cnneiit, even al\er it had net, it waa 
cooaldered silvisable to lay the rcniainiler of the face stonea in 
cvmcnt, fur a depth of 4 indies inwarda, whiKt building the wall. 

In order to promote the accaitiulalion of sand and gravel at tha 
iHue »f the wall, several timber irruyavn, formed of plunkx wt anj 
edge between a double row of pdea, were placed nt right angles ' 
to it. 

The whole of Ihe mnHinry wan ronatructt'd by workmen iii the 
employment of the compnny, under Ihe iraniediJile directiun <>f 
Mr. SoQiDrvilk, uptin whom Itie gtjfla of eiecution redecta great 
credit 

n 
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The fCToM avtrngt OMt of tl)« wall wAfl ooinewliat Uelov ;«!«/<« 
shUiiiii/ii prr f«Mr i/artl. 

Alitiuit tiiiiiieJlHtelr »ft«r tKe coniplelion *>f this trorlc, the mwrt 
vlalvnt nvrlli-finit (rale octurretl wliich (md b**n known on tli»t 
iwrt of the cvwd Cur l««nty y<fi>n; but th<> »i»ll, tliough 4-xp<iMtil 
to Uie full force of tfan wkvm, did nut ■urtnin ihv uliKhle?!! diitniticr. 
T«n ytnn «(icrwiinl«, on llie fltli ftf IW^nihpr, 1847, a more violent 
■Ivrm occuneO, »liich <lninngril or pnrtiiilljr AfAmyfA nlmort 
every oiber mcu dvlVnac oa th« iM>iflibouHn^ eout; yet tb« «ea 
wall of tl)« l-eitli Br»nch Railway vi^'iipod without ii'ijury. The 
honxontal pitcliii>)i; at tlio Toot of thi; wnll wan ntnno <tnmjiK«H tn 
a »Ii)(tit extent, by some of the utonea he'utu lifted uiit of th«ir 
place* by the «av«; Lut they were genvrnlly deposited near their 
orl^ioni BitM, so that tbo nMcwtary repalra could be made at « 
trifling co«t. 

Tbft (AMloiiii (fig*. 3, i, and A) rppres^nt >«a defenies between 
Newhtivea nnd Grsntoa, the fomidutiofiM of whleh rett chieAv on 
•hale, er un sandstonv, whioh oiraU crop out oti ttiut put of the 
const. 

Wt. I. 

A. 1, A, l***l vt nigh Wairr S^lnf TMn, 
V, RtrKch I C, CiPinurfwli O, BuUMi o( 
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Sotle to Pigt. 3. 4, and i, liS i» the Foot. 

Fiinr. 3, reprntetita the rroM Mction of a much older sea wall 
and bulwHrk, on the turnpike road between N'cwhnven und Trinity. 
A» this wall was not breached at any point by tlic nlorrn of the 
lith of December, ihe avitliur ii not able to jfive il* ihitkness, nor 
tlio depth of its fuondAtion. The foce m nrnrly |>iT|ii-ndinilfir, 
and it it built entirely of nibble, laid in mortar, >t ith » piiiiiUnj; 
of cemetit la Uie joint!) of the lower courses. The roadway i^ 
about 8 feet ubuve lii^h water of spring tide*, nnd the parapet 
riaca ift. Gin, hi^lier. The fuundnlioii of thia wall is protected 
by a dry stone piti:liiri)ri iilopinf; ul unftlcaof from 20° to iv", Tlie 
only effect of the storm was, that the upper piirt uf the pitch- 
infTi "-^ several p"i"t'*« '"'"' nLrricil away, to the extent shown 
in the section. The vcrtinU wall nna not damaged, except at one 
point, whore a lishine-hoat being thrown upon the road by the 
wave*, overturned un irvu railing, wUiuh al tliat itpot filled a oniall 
opening in the parapet. 

Fijt. 4, in a section of the Kea wall of a portion of the Rdin- 
burgfi, Leilli, and Grautnn Ilailway. This moU iitvft. 6in. thtek; 
ita section apitroncbet to the form uf a hyperbola. Koi a depth of 
about 1 fert below the hn.ie of the jiarapet, it is nearly perpeii- 
dieular, noil hii« cointierfoitu of the forra shown in the nct^tion. 
Uelow ihe point marked *. it be(«ine» a dry irtwnc bulwark. The 
effect of tlte Hiorm of tin- lilh Ueceniber u|hiii ihie structure 
was to form two Iook breueheiv by which the builditiK van en- 
tirely deniol itched, wilb the exception of the lower portion of the 
dry alouG bulwark (marked by a darker colour la the tcction), and 



several of the counterforts, which were left ttandtiig aJone. 
result was obviously occasioned by uadermiolux; the stones 
tweuD the point A and the bottom of the breach being eKtracte2 
by the vroves, the upper part of the wall^ having no iodepeudent 
foundation, fell into tbo sea. 

FifC' i reprenentM the »en wall of the Edinburgh, Leith. aad 
Granton llaiUay, at and near Uranton. Tliis is a sloping lwl> 
wark of a nearly parabolic form. It ishuilt dry,cxcept the itrinf!- 
courae and pampL't. and eannixta ol stviieit, whidi arc, a* the («> 
tttm shovL much larger and heavier than llioae employed in butU* 
ing any of the walls prerioualy mentioned, sioat of thoae m tltt 
lower part of the iilope weighing foil half-u-ton each. The rtoon 
of Ihe heavy striii^c-cnunte, on which the parapet reata, are COa> 
nccted by metins of a flat malleable iron bar, meaauring S^ Ifirhri 
by |-inch. laid along tbeir upper surfaces, and atta^ed to the 
atoncoby iron spikea |-inch iu diameter. The oopiiig atooeam 
connected wltU each other, and with the dado of the parapot, hy 
T-shapcd irtm cramps. The damage done to this wall hy tM 
atomi, waa eomparatively trifling; it consixted in tlie overturn of 
a few yards of the parapet and striog-coui^^ and of tlw irj 
hulldinjr inmiL'd lately iicocathi the iron connect tog-bar heing bsnt 
aod brukcti. 

The efficiency of the stirrace of a wall to mist the action of the 
wa>'e«, ob»-iou*Jy depends on two circumetaocca; first, the powar 
with which the monng particlen of the water act on the stoaca at 
Ihe vurrace; aud neeondly, the force with which those stoue* retiil 
removiil. The olijert to b« attnined is to render the moviagt 
power of the water n« small oa possible, and the re«ifftiog hm <rt 
the ■lone* as great as powible, relatively to each other. 

Without entering into the theory of wavc^ which Involmtlie 
highnd hrmichea ofiniithemtiticid Hitalyni.-i, it is sufficiently ohviou 
lo daily obscrvslfon that the osciUatton of each particio of rata, 
in a wave moving freely, is partly vertical, and partly horisoiitalj 
that when a tiulEcieot depth of water eaixtH in front of a wait, or a 
line of cliffy the ntutiial action of the direct and roRocled wvm, 
produces a ecrics of points of greatest agitation; and at 
points the hnriwmtnl incillutiogi in either null, or so ntnall, aa ' 
pored with the vertical, that pmctically the motion of the partidai 
may be considered merely as an o»ciIlation up and down. A tbt- 
lic-oJ surface it>, therefore, that whio-li offers the least puaubtc 
impediment to the natural uiuiion of Ihe particles of water, oadtf 
such circum^tunccs oiid upon which, conseiucntly, they act will 
the IcBxt power; and a horixontal surface, being peruendicular te 
the motion of the particles, is that upon which tney act with 
greateat power. 

It Ls alio obvious, that when waves encounter a sloping bulwark. 
or a slopiDfc beach, the vertical pnrt of the oscillation Is graduall; 
converted, ■>« the wnven proceed, into an odvnncing and retrr-Ntiag 
osciUation, par/illel to the slope i that being the only direotioD ia 
which the parlicles cfin move, without deslioying the so rf ace of 
the beach or bulwark; and this osciltntion hna a powerful tenilenty 
to overturn and to remove any obiitaclc) wliieh projedi above iht 
liae of the slope. Henec it la, that large sti>ne«, extracted durtag 
storms, from the ttouward sIop«g of breakwaters, have ft«<]iieoC]T 
been swept entirely over tn the landward side; und from the ohm 
cause it ilIso ariaes. that the coping and upper portions of a eurved 
bulwark, such as thnt in lig. a, are liable to be overthrown, hy ikc 
eonouiuiiin of the body of water directed ngainat them, by tW 
lower part of the slope. 

The force with which a stone resists removal i* coapOMd tl 
thrvo parte; the tirst ariaes from ita own weight, and is abvimisly 
greiiter the flatter the slope, and Is greatest of all "hen the surface 
is horiitontal;-^ha second arisen from the pressure uf the suptf* 
inoumlient mio.onry; and this is aa obviousfy greater the atecpcr 
the slope, and f^eutciit in a vertical wall; — the third isthaadheatua 
of the mortar, or cement; and as thiadapeuriit,to a certain ettenl. 
on the pma-iiri^ from aboie, it alao Is (greatest in a vertical wafl. 
These urineiples nppesr to be entirely in accordance with the fact* 
which nave been narrated. 

In audi BtrucluTM as the pitdiing al the foot of the walla la 
llgs. 3, 3, and 4, and the lower part of the slope of fig. 5, tkt 
resiftance to the action of the waves arise*, aluiuat altvgeUMei 
fhim the Wright of Ihe ktimes, and iherefure Increaaes aa the 4dm 
approaches the lioriiontal; but as the moving power, eiefcised ny 
the particles of water, altio ineniaaes, it is clear, thnt the slnbiliiT 
nf biilaarks xo comalructed dejiends (Utngettier on the u>>e uf ml- 
liciently large and heavy stones, such as those employed in Ag. S. 
Hence, in figx. 2, 3, ami 4, the stones of the pilciiing iiot beiDg 
stiRIcienlly heavv, mere pmrlially displaced. 

In lis. i, Uio ile^^ructivn of ttie slope oci-asioned the fall of the 
wall wuicb rested ou it; but in figa. 2, and 3, where the pitching 
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>> a*t and to mpport the wnl), but ufrreljr to protect th« 
btt», th* wftll mff^rml no injary In coiis«ifuefic« vf it* re: 




fonn- 
retnnrnt. 
I 9, wlierfl tli« pitehing- wu Iftid on th«* ddIumI li>i-ol of the 
^« BtoBM dlipiMcd were deposited iioar their <irit|[iiiitl lite; 
! ««:. 3, whiTff the ilope WM comparatively Bte«p, tS«f rollwl 
riih the recMling owHIlation. 
The walls (fip. V nnd 3) beiny vertical, or nearly to, approach 
'^'i farm oT Motion whit-h ipm Ht once to the pnrlklea of water 
anuMint of iUcpli»cii^ poir»r, and to the nruuonry the 
OMNtnt of the retirtanee, aritf ng> from the preaonra of the 
■at material*, and the coheiilon of oemeni and mortar; 
tbef aSord an Uluirtrutton cif the stntiititr whirti may ba 
■ioed with such a form of sectioa, in a structure built of oom- 
alivelj Kmall iilonea. 
Ow iny to tlM esttemwljr emal) vlevatinn of the wall (li^. 9] 
"^ttM niffacv of the water, it wa« tmttmmry that the c<>|iiti^ 
I b* Mtffidentljr macsive to reBlitt,bf ita wei|f)tt alone, any 
MliUiiy to ditplacw it; hut in Hg. 3 siirh a eopinft waa i>o<t 
r, m the top of the wall »ai ahure the rwh of the action 
iwar»a. 
author ban end«avoiire<I. in drawing p^neral mnclnaons 
' ig the oonatruction of Ma wallc, ti> avoid p>in^ be)'and 
■tta warranted by the fact* he han •.(hIoiI. Hiu couclutiona 
, e received with cantiun, or with diMenl; but he tmita that 
he faeta will be conildered worth rwordiiig. 

Ktmatii madr mt tie MM(itf ^tr Ike na^ nf ll»/anyoiao Faptr. 
Ma)or.G«tirral PxtLir rcfcmd lo to epioi'On cxprcMil \>j liim at ■ 
iBtNlin; or the InalitutMn in 1H12,> wlieii h« tUled. Ibat rram ■' hi* «b> 
atiooa ftl lbs aclion of llie lea upon vartoai parU g( th« cout, he «n- 
tbat a iwrpeDdicutat will. eorttinicLcd of Urge aililar work, well 
, wool J kuume th« chtiaetrr of a rork.and all the prrjudicial 
of the ircediuft ware woald be avoided." Tbe conrciiKM of tbl* 
bad b««a cuatlriDeil, in hi* mind, bf ihfl moU of an Riamination he 
* of ■ Ml wall, Uill hy Ur. Bruoel, (looj * ponloB of Ibc South 
Use, Mpea wtii«b b* had r*porl«d, nhco be wat Inipoclor-OeDeral of 
r%. Tbe wall to whieh ba alluded wti neatly mtleali it wm to 
itnatcil. ibat H wm only cipoMd to any xrty rioleat acUea af the tea for 
Iboat Ibnt dan at a iltM, duilni vpn«i lidra, and thea only whea a b«nvy 
' of «lad Mew at the aameDmc. Tliii lioitritrhad oik* ocirurrpc). ind il 
tbea rsfoited that cittailTe datoatie had been done, lie found, how. 
, that ahboogb at th« part wi(faia tie eitrut; of the Eia a iiortioD of 
Ihe pa>ap«t bad b«*a dnitorcd bj a bargo (triblng againit It. the only 
Brioaa d«ina|* wbieb had oecurrtd wa* to th« rarthwoik wilbiniide Ihe 
1. which had not been pfot«t*d by roatonr;; th^wam had been lbro»n 
■ach BMM*. u to plough lip the cartb and to waib W away. That 
of the eea wall which wis conitruiled of aifaUt work, wt» not 
M lilt but a part which wa* cuDalrucled of dry itonc niauei. or 
isMm, of Goaridcrabic wdghi, wat raUrely dettroytd. Tbe dimagt wai 
(vpaited, by cowing tb« earth ilaixa withlaiide the waU with itune 
•ad MMIitoliit^ gw>d aovnd atblar work for the drjr itane wall, 
I tlui tliae no injury had br^n tuitained, llii prefioua opiiU'OO, 
of rertial tea walli. wai Ihm, be conleiided, fullf confirmed. 
Mr. Bar««t. eon«roifd Gfn*ra! PaiTcT'i accoont of the esicnt of injury 
' 'ned by ibe i«a walli on the Stiuih Deion line, oa tb« oocaaioa alluded 
1 ben*<> to renew hi* tbinki for the k»i*un<e afforded bin 1^ the 
I, in reliitinK n parit and unjum itaiementi. whi«b had been made 
tbe lime, and were ralcalaird to ptuiltiee prrjiidieial elTePla. With reiperl 
any CQinptriion between vcrUcal and iloplng walli for lea defcitiea. he 
ut repeal hia objeeiiun* to dnwinfc ^cucial c»Dd(i>:on* fmtn one clu* of 
id*D«e,or t«Ufingdairn [cncral rule* In luit aU ca*r». In thia particnlar 
ilaoee, upon Ibe Soulh Dtnan hne, a nearly rerlical "all waa mora ap> 
' ' i. freiB tbe pwitioo, Ihr tifpth of Ihe water, and lit grneial drcun- 
aeea. Ilia iatention had been lo baild ih* wall w^h a |>rife<:tlr icrtiea! 
bee ; a liighl batter was boweier gma to ii ; ihn i;o|)tng, iho, which pro- 
jecled from 2 fret lo 2 (I. Sin.. *u fotind efTootuiIly la lum Ihe waie down 
■(■1b I tbe receai of & feet, or 8 (eet, catuod bj aeniDg back ibe fiarapf4 
aall that dUlaaoe from the faoc of tbe mala wall, reccited Hie luaii of the 
•a*r, end th« high parapet Srally iirerenled anr contidcraMe <|uantily of 
water being peojecled OTtr the -»I1, The priuc'i|ial ii.jurj- bad, iberr-fore, 
been reeeieed by ihe ilnpn ••ithli>i}de the nail, and «btrt nw piiapcl wu 
b^l. a* wttiiin thr rmitrj of tbe Eie the wawi had dfiltojcd Iho th]n* ; 
bat ao otb<r dimane wii Joh*. Ki it was alwayi uteful to giic in accoant 
of eten co(n|«r«iive fajlnrei. he wonlil tiau, tint wiib mpret to thai part 
of tbe work which waa eainpoted of drj alone, ii had been formed at blgdia 
of a hard oonglonMrale. which were found in large qiiamitiei on the tborr ; 
Oh waU waa aboot 25 (ett high, by about 10 fcei thiik. and the Wocbt. 
wbea awd, were ooly rooghl;- ahapfd, >o ai lo iii<e ibum a kind of bed, Ihit 
they luighl be laid ingnth^r, without e*nifni, l.ke CTrl»|ic»n matonrr. The 
Vbole had be"« d^lrojed. ai General PnUj had deicribed, ohile a wall 
b«Ul dl»e beside it, of amall aahlar mMonr* aei in mortar, r«aiit>it perfet-tly 
Hw atlbin of Uie aa roe aiorBi. Ur. Uiuuel'atcribcd the deauuction of tbe 
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dry alone wall la Ihe ronfthneaa of Ihe tnrfaee, ■nd tbe mat of Mmeal 
between ibe block), allowing Ihe tea lo eater and to diaJocua and dralray 
the maia. It waa iwccMarT to bare pltchln| at the bate of ua walla, in 
0(de* lo couotcract tbe action of tbe receding warn. whKb wii alwBfa 
powerfvl where the water waa only frooi 1 feet to G feel deep. On the 
Malbrre coaM ba bad nnatraoted tnilwaiVa in advance of the wall, to act 
ai Weakwatera, and » grojnea, to eollect thq beach, in order to prereni tbe 
Kour, which ao frequenily naden^ned and deitra;Ml wim$. wbote foanda. 
liana were eren earned dowa to a eooiideriMe depth. A reck foundation 
would aot alwayi tave Ihcm. tor he had a«eo the inrfaee eomplelely rubbed 
away by tba aeoar of the ihtnglc, ao ai to rendsr It aeoeuarj to ondrrpla 
the wall, and to buiLd ao apron upon (be rock, to preteot the recorrtDix of 
tihc laute BciluB. 

Ilr. Gaaax uid. that aa a uitnewhat analnKoiu loilanat, ha might mention 
lb« n^nirhurirh wail, to whtcti to iiincli itamafe wia dona bj the tea in 
tbe rear ltii.>3, that he waa ittb«cqiicni1]r >eiii there, at the lecommeadatuiB 
of th«late Mr. Ronata^ to carry out improfcaienta in thit exteorira MM* 
baakmenl, which protected fton tbe tea a tract of aol lr«t iban S9.W0 
•ere* of manb land, lying between the lowo of llythe and Ibe port of Rye, 
The wall, or embankment, waa conatntcted entirely of ta/ih ; the face net! 
Ibe aea waa dttfcnded by " anning," which contitted of a facine of nippiee 
wood, b«ld down to the earthwork by oak itake* and Ulbt, in a terjr la. 
palomnaniicr; bat Ihe from of the eiabankmcni had been laid at ilopci 
of lUSiireot incliiiationa, and in rer; irregular lungiiuJinal dirrctinna. la 
aomeparl*. tbefroat ilope feroMd nearly ao eagle of 16' wiifa the horison, 
0( at an iaelinetion of 1 horiMntal to 1 perpendicular, varying in other 
parte between that elope and 3 horixanlal to 1 pfrpendteular. The lop 
of the embankment waa in many part* at Irut 30 feel wide, and ZD feel 
■bote the level of eiiranrdma/y ipring ildn. and a ertat portion of it 
forroed the public road from lljtlie to Uymchurch andNtw Romary. It 
waa ctutomar)r to make large depAu of bnUi and coppltc wood, far the oc* 
caalonal rtpair* of Ibe embankment, m ibe top of the more elerited and 
wideat part* ol It i but nccuionilly, the forec of the aea waa »« great, at 
tbaae parte haiing tbe *lcepr*t ilopet, that the wiir* broke o<cr the lop, 
and carried tbe large Oacka, of 200 wagon loada of coppice wood, from Ibe 
top of the eoibankinent down into the laarihei bolund it. Id eircolinf 
tbe repair* and the reeoDelroction with which he waa entraited, Btr.Oteen'a 
flrat object waa to make the line of ibe face of tue etabankment aa nearly 
aa pauible thai of the geueril Hne of tbe alioie. and tu remoTO all tadden 
projection* into the aea ; icd Kcondly, lo bring the front elo|ic of tbe em> 
binkmeut to an uniform ioclipition of T horiivnlal lo 1 perpendioular, 
tbe i«p of tbe eiohankiDcnt beiog only 6 feel bi|ber thta Ihe level of cstra* 
ardinaiy ipring tidea. The nnrral tnclinatinn of the beach on Ibe ihore, 
from high walcf downwardi, waa. In that part of tha ibore. almui B 
horliontal to 1 perpeiuUcular; but the face of the aUipe «u defended by 
the coppice-wood arming, ta before, ■■ the eipenw of faciii| it with ilonc 
would )ia*e been be)^<iiid the laeana of the proprielon of ihe land t. The 
plan punitcd via found lo aaiwcr cilrcBiely well, ai, in Ihe grcileat itormt, 
Ibe lurge «f tbe aea ne*er reached tbe top of tbe embank men I. Tbii and 
olh«T espcrieDoe, coovini.'ed hitn of Ibe propridy of »n forming tea em> 
bankmenta, aa to offer the leait pa*tibl« retiitanee to the direct forec of the 
Ma. Ha had il ace aueoeufully continieled many other («a embaakmeoti, 
on ihe aame principle, and bad heea fully conQimed lo hla opintoo. 

Ur. Boamwicic aaid, Ibal in the year iaS3, Mr. Walker reported upon 
Ihe (late of tbe Dyniehureh wall, and roeommended a general ameedment 
of [la coodicion, wliich. he helieve<1, waa piill)- carried into (fleet, by the 
cnnaimctlon of a ilaping pitdted bauk, wiih a lerii'.'il will at the tnp. Mr. 
miiott'a paper, which waa read al the Inalitalian in Ihc icstion of IdtT," 
Hated, that rTcn that plan had been nodiSed, and a general line had been 
adopted, with a pitched tlope, at an anrage iaolinalion of about V hori* 
iqnial to I per(«Ddieular. 

Mr. ItaNoaL knew the poUlion where Ihe wallt detcrlbed by Mr. Rankinc 
were aiiuatrd, a* well aa ihoae on ihe coait of Deiontbite, mentioned by 
General Pa*tey aod Mr. Bruiitl. In bii opinion there eoi^d be no com- 
periton between Ihe two ca*c*. Ttie foinier were aituated in an aalwry, 
Ihellered Sy Uetikeitb and Ihe land of t'lfe. fasting, at Ihe aame tiB«i a 
long ihallow fitrrahiirv ; whiitt the inlur were placed in eipnted poiitioiia. 
with cnntidera'ile dnjilh of water, and heaiy wain breiking upon Ihrm. A 
tuhaiantial wall, built of proper proporiion*. of gnoil tniaih-fareil maieriali 
with airong liydraulic lime or cemeiil, would »laiid well if it were nearly ver- 
licali anitailope would alao aland, if well packed with dry ttonoi. Tbe aur- 
face, however, mitit be inch aa lo prevent tbe atooea (ram offerlog tueh oo* 
poiilion la the waiea. u to permit Ihem (o be looiened artd lorn up. In 
practice thti waa Kcoerally a c|iirttian of relative coal, and in meit ceaca a 
n*ulT vrriiea! wall, w*ll buill in mortar, wbi found to be Ihe cbeapcat. 
The great ditllculty waa lo prolacl the toe of the wall, and to pterent it 
from l>rlog undertnined; for even whea Ibe foundalinn wh carried down lo 
Ike rock, tli« beach, which had previouttyaccumolilcdtoa conaiderable dcptb, 
waa not unfm|ucntty eairicd away, and Ihe aurface of Ike n<k w«> abraded 
to aurh an extent, by the Irartlljng of the ihingk, ai Co Ioomb the lower 
cauraet of the wall. In all auch eatet il waa ncMxiary, either to pLace a 
paied apron, or to conMrnct groynea, for the purpoM o( collecting Ibl 
ihingle. The litter was perhipi the noat elTeciiiBl mode, if Ihe litotal cur- 
rent* aere well eianiicinl and ukee adeaittage of. In lettling the dirrctioa 
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■nil pntiiion of tha ^rarnn. No ooiwlailoai. u to Ih* hnt fnrmi for 
hrrskaiUrt, could Iw d»diK*4 riam viamplM or will* buill l>k« thFM, f-inr* 
Afthi ii|i tlie ihore. The ctwa wert nut la anf degree siniiUr, •nil ti vm 
■ec om ry la be nr; Garr/nl not to usatut anr (iniilaiitjr of idiOD. or «f 
ffffrt, brtwt^rn O.c ivng beKT^' deep wiiei to "bUb l)r<ok»»lrrB "rff m- 
poml, an'} ihr foDithtraUnlT ihiUow ind brvken-up nave* lo *bo>e action 
th( Ma valU DCir Ediabvrgh vera auhjacud. 

Mr. Scott Rt'«*ct.t, conArmed Mr. FUndd'* niew. The raluc of the or. 
TIBgeinaat* ibawn in Ihr icctlnni depended enlirclj upao llie nalure of the 
foratbore, the depih of fh« «at«r, tho lan^h of (hn rcaeb fnr the lea ta 
riia upon, and llie dlr«rllon of th« npn«iir«. It apiwarod ID him, Ibal the 
nnM of matonr; in ihe wall, (ihown in Gjt. 1. anil 2.) was to n'ral, Ihe 
■li*plh of Ibe watri wit %o imall. and it wai roiiipaiKitcljr to lillle rithoied 
lo (lie aea, that Ihe fnrm of Ihn «aH in* of littlil impoilani.'e, anil tlm cir- 
cuniatatice nf iln >lanilint[ (irovcd nolhinf. In Uw wall ibDwti in tg. 3, 
■>n the othtr hand, the iicttientlkuUi pari waa aathins more llian a pir>p«l, 
Mag pn>t«tt«il b* a iti'iiifi; wall, up l>> tb* lr**l of bifib waiar. The Ihin- 
ACaa of Ihr wall tn llg, -l, con»par«iii wilh that of Ap 8, rrndnred anjr com- 
|Mriio« imlnilrucliTe. ai it ma raanlfeMty inaufllpipiii, and lb* foiindation, 
■liicfa «iaa onl; a Ivuae lublite wall, «aa eiideollj iiiadeqiiatc | there nu 
■bo a giealer drptli of kdIm and cnarr artinn of the wavei. Ihaii in Ihe caac 
of IliR nail in f\g. .V The >a!l ihrion in Af. 5, <iaa prr-ciwl}' of tbt fi>iiu lo 
endanger the at^lillit]' of i)ic paraiiti ; and it bad (iven xaf, aa might hat-e 
Wn C(i>ei,'(rd. It «u Bimitir to that on the Dublin and Kingatowo Hall- 
var, nf oliirh a a;Tfat part «at Ihirntn donn hf a alorm, althou^ It waa 
hallt nf lar|S llocin of granite. The geii*!ral rondnaiont he ««■ diipnaod 
to drai* fraaa the fai^ti itaied, aad from ainiilar intiancea which had come 
tinder hii ovn obiertationc. were, thai a feiiital wall, If il nai tuinipoaeil of 
fatnt maannr;. uniiid hy tiroiin hjrdiautic: lime, or cenicor. not carried lo a 
lieiKlit cxgccIliiii 30 feet, atid not etpoteil to Ihe ariion of a braTT Atlantic 
tvcll ; tiiil protected liy a Bong furoilwrc, or ahallun water, woulJ aniwcr 
perfctily well, utileia the faiiDdiiinti gate war. He might jine at •iiiuplea 
tbe qnai uallt of Liverpool, which "tro all buill ixarlr vdtical i Xhej wtrv 
alio eunpFea of cac«li«nt ttibhie woib. which had re>iiled p«rf«clljr all Ihe 
aelion lo wJiieh llii^ wer* ■ubJK'li^d. [n the cat* of ripuaute lo a hetey 
hmehlng lea. or deep water, wtlh lar^e waTCa, It wat nvceaaarf to begin to 
bicak the water aa eail)- a* poiaible. and fur (hit poipoae a ronilderable 
tlopa would be found aalcr. ami ctrnlually dieapcr, etpei:iiill)r with luch 
malcrlala aa were, utua]!}', niait conituieoll; to W fuund fur lucb purpoaea. 

Mr, J, TunirMiir withed thai Mr. Renilel bail eilcndcd hia oliaeivailuui. 
and bail lold theuj fur what puetlioni be curitidned each hind of «a1l was 
l>t*i >dapi«d ; fu.r a1ihou)[h he thought that ihe prpmulgatbn of an; on- 
pirlral rul»a moil be prrjvidieial, jet thftc were comtliliona under which cer- 
tain forma of fonatrtictiun hart been prortd in praclire lo be bad, and il waa 
vary deairahle la hai* aurh ciamplet hrniifhE before Iba meetinija. Mr. 
Tbdinton tliniiji.<il that ili« foiindaiioti upon uhlrh the wall or the iliipe uai 
10 hr placi^d wai a principal couiiileratloii ; if it wat haid aiid loiiiid. a ivr- 
tlcal wall woulil, under urdinaiy ciicuuialancca. and with pruprr precauiimi.), 
moat probably aland well liui if it waa tnfl and liable lo Ije washed awnT, 
a alnpe, wiih a Iouk pitched foretborc, muit be preferable. Tlje liluaiian, 
•1M, Diual be cnriiidertd. tf a aea dcfeDie wa> reijuircd to he boilt on Itie 
heach, oear low.water mark, where the half lide would let apan it with all 
ill deitiuctire force, a vcitiral wall waa nni drairahlr, hnwemr well tho tame 
nail ailiilil tiiccnrd if II were pt*(cd ont of the dtiecl inflornnT of llie half 
tide, M'lih leapect lo the ciiieiiaL iMr. Thoniton had (ouixi that couraed 
iiilililr fotiTied an tii'dJenl duiable vertical tea nail, if laid lii ilrung by- 
ilraulic niortar, or an}' cement, to that a ainunth faoc could be given to ihc 
TuatOBijr, aAording no talicut pomla for Ihe power of the water to be 
enerted upon ; and cvca in ilopci, it waa n>orc desirable to attend lo hating 
doa« joint!, and amooth-facad aiaoM, than to aalcetmjt thoaa of large 
tiinMutana. 

Majot-Genaial Pttiav ibongbt thai the depth of the walar againil Iba 
foundation ahou Id be con aide red, at from the #iperiencN? of ihe diaera who 
uparatad under hit dire^liuna upon the wreck uf Ibe Kaj/at Vrory*. it ap- 
))«afed Ibal al cetloin deptbt the waitt wu t'Omparalivelj ilitl, wlien il wna 
latiirh ajilated at the aurfacc. It might he trcri«cd at a lule. thai the waie* 
had lillle or no force below the level of Inw wairr ; and cTcn at a ilcplh uf 
6 ffol below ilic tide IctcI, he tlioug,li( thai the force ef ibe naica would be 
iDiiacuoua, 

Mr. RaNDai.. V.t*., lalil, It wia well known that at a depth of abant 12 
feel below luw-walrr mark, there wai no tnjurioui action oi ibo wavea, 
howetcr deep the action of the lidtl rvrrenl night be. 

Mr. BATKwaxaitrtrd that the ipecific itravityuf matcriatt croploycd under 
water ahould be enniidrred ; yet he ihfjoghi thai tbeir itiuuiuic and i|ujblln 
were of more icDporlancc. Some itcnei became ■uficaed, olbeii leaillly 
dii integrated, Mbar* were chipped awbt, or IhHr turfacei worn away l>]i the 
traeelllng oeee Ihtm of annd and shinnU and olhen again appeared to he 
worn down by Ihe action of (he water alone. Thnc were nil to be avoided 
for auhniarine ciiNiirnciions. H& had teen aome tea Kalli built of haaaliio 
rock, which poiwticd girat itren^ib and aulldity, ilandinf well al an ln> 
clinalfoii of n tn 1 ; tnii the rmtt remarkable example be mullccled 
wai ttial of ibe LocU FhtIc eiubankment. the face of wbkb waa pitched 
with a clay lisle ilone. Hf tlit action of Ibe wbtci, amall laiuiuaied pi^r. 
tiooa were carried olF, and were forced like wr^ilgea into the inuiiitcea h«. 
IWMB Ibe larger aienca; tha whole faci bjr lh» himri baeatuc *o amuodi 



that not a crericn conld he defrtnl. and the wavM roIM om tbi i 
innoniouali, hactnn nothing In lay hold of in their )M«aac«, In fkcl.lUt 
matciial Rare iiaiuially, aa perfect a aurfaeeos engioeeraandaaaoined taab 
tain attiAcialty, by layiivg large drcaaed Uoclia «t atoDC, at • co wi di n Ml 
•Jpenae. 

Ur. IfuasaT agreed to tbe preceding rentaika ai to (be KbrMlM a4 m< 
Uriala ; il proceeded in tome caars to aut^b an e;it«citi ■■ lo b« a aubitcl af 
terioui cantidrralion lo the engiocer. The facet of aeieral gUrla, or aia 
ilopet.of 4, or J i tiki, which he had eandrueteduf bard limealone, had baaa 
ao worn dawn and tcooped out \rj the action of the ahingle when iraielbB| 
over it, that eonitant tapaira h^caroa Beeataaiy. In the barboor of Walker, 
there waa a gUrli faced ulih tandtione full 3 feel ia thickncaa. Danag 
the piogiett of the wotka, tbe iinall chlpplnga of tbe atonca fomed a ttq 
■harp ihlngte, wUch being Cttirlrd by Ibe waves oier tbe Onlibcd pOtliMi 
ware il a*ay, and injutcd il ao cxtcniiitly, that the aandttona pileliing aia 
obliged to be taken up and be replaced bj nhinitone, and thit, in epla af 
tnen being employed to clear tbe ihingle from the aurface of Ihe glaeii. II 
waa of the utmoit imporunr« tn the duratioo of maeiinry is aiarh ttiuaiiana, 
thai Ibe action n( ilt« aanrt and ahin^le. unilor the tagiiancs of Uae tidea and 
cniienia. ahould he caiefulty nhi^rved, aa hi tbe }DdlclaaB«rtctioo of graywi. 
il wat practicable to aCL-unjulalc uisiaea of aand or ahioglCi whiefa woaild Kl 
rlTticiualLy at a protection fnr Ibe worlia. or ihey might be made lo 4ciiift 
tbe IfBTolIing mntei-tal into the deep water, Tbia principle bad boon adofled 
with great aucceaa al the new har':our worka al Sunderland, •hieb be U 
mentioned on a previoiia occation.* The eoatta of lloIUod nhibited MUf 
iDiereating eianiplea of tea defenae* of Tarioua kioda. Tbarc ihe gn>f«n 
were coottrutied of faaclnei, tiraw, and aaod, and yet with tbaio liaaple n^ 
leriali. wiiich the Uutch rngiiictra had been compelled to a>e, fiao ibc 
ahience or great cott of more ditrable aubtlaacei, very eflirctite alructun* 
vicre raiacil, which pcotcctcil the coaat, and cott lery little for rep«ln.* 

Mr. lUxKiKa wiihed to explam lliai be had not read Mr. ScMl Buaiclf^ 
paper on Sea Walla* bcrnre lie bad written the paper under diacnaaieai rf 
be bad done ao.he ahodd have referred to aonic paita whieb wer« confirmai 
by hia obacrvBliona on the walla deaciibcd, Itc begged K lo be ttwdcraiood, 
thai in giting ihia deiciiplion, he had no! preteniled to lay down uaitinal 
rulea for tbe conttruction of hieakwalara in deep water, from cA<ta thai 
had been produced upon walli fotiuded on Ibe heacb. Hemncurrod Daila 
principle, that an engineer ought lo bo giililiul by ciicumilancea in dotigiilf 
worki; Uit he conceited (hat ctiea tonteiimca occuned where Ihi tiiiail| 
peioiiiteil the cn^iuecr lo create auch clrcumttancca at he reqaired ; for i» 
tiaiice, at Cburhourg, Ihe wunl uf a naiuial beach, ob which to found Ike 
Tciticat face of (be aeaward aide of the breakoater, wat auppltcd bj tbe tat 
tummit of a tlone emhankmcot ; it howeeer remained to be thown by *i- 
peiienee. whether that artiAcial forckhore waa sufficiently eitenaive forlii 
parpoaa. Mr. Rankine thought Mr. Scott Ruttell lomenhal undetfatcd Ikt 
power of llie waiea agtinai tbe veiilrBl wall at Trinity i;iig. 3). TbclKt 
that a riihiiig boat bad heen itiruun over and bad been lodged npoa (he 
luad. which wu a feet above tbe high water lotel of apiing tldei, ibowed 
t list the wat aa had acted on it thrimghaut ila whole baigbt, aotl the <i- 
lioture bad been ttill (urlbcr Incrcoacd al the pointa where lli« pitching bai 
he«n cairied away. lU alio pointed out that the vetlieal wall (fig. 3)WM 
n«l eipoeed to a Irai di-plh of water llian Itie cuived wall {6g. 4), bat ratbat 
to a greater depth, and an increaaed action of the wavM. 

Mr. C. II. SuiTia aaid it a|>|iraied lo him that in almoit all ngiaacri^ 
woiki, tbe ipeciAc eravily or weight of Iba itono wit of Ibe nioioat JiB- 
piLilance, eipeoially (ur low buitilinga which nere oecaalonally oMtee au 
waier, ami whete there hh, peihapi, a rapid current, or la oibei atiuilioN 
luhject 10 Ihe influence of powerful wavci; aucb riictiuitlanrea irould n> 
ijulre a hriTy quality of alone to be utcd, hrcaute the wrtghl of all boAa 
when lubiuergril mat reduced by that of the bulk of water ditp'accd, Tbi 
lightrat tlune be bud ever found til maattca lufficicnlly large for batldiag 
purpoaci, wei|;hcd only 1U3 Ih. [ler cubic (ont ) and if thit waa nud in tea 

water, its weight would be reduced about 66 Ih., which wat Ihe weight of a 
cubic foot of ten water, and iherefore il would be hke building aa iaa4, 
nilb ■ laaterial vetghlng hut 37 lb. per cubic foiiU The hratteal blttMiB| 
itonra that he bail met wiih, were the dark grry laricliei of landtUiBe (iMI 
ili« vicinity of iiwaiitca, fioru Abcrcarne, from the Foictt of Pean, and iron 
Dundee; aome of theae wore even beaviet than giauile, wdgbiag apwaidi 
of 17(1 lit. per cublu foot, and iu bit opinion, thty would be quiUi aa durable. 
Thrre waa alao a remarkahty heavy ilone found ia tone of tb* wriien 
iilanda of S.allaad, particularly in the iilaad of Tiree : it wae eaotpsaed ef 
carbonate uf lime, with a large qiiaiait;- of hutnhleiide in aniall nodal*, 
lie conceived that tuch atouca were peculiuly adapted for Ihe boiMiBf of 
dacki, barboiirt, brrikwaicrt, aca cinbaiiknicniB. and indeed for all yurg 
where Ihe viuJeiit action of water was lo he contended agairial. In alli 
where the alone maacuntiantty or allciuatelj under aca walcr,taii 
preferable to limealonc, because il wat not to likely to be aHnl 
Sariema n^o>a,lbe Pkolai,oi any other baling raullusfae. which fn 
pieread caleaieona atonee to the depth of leteril inetei. thus cbaagh 
iniooth face to an ntremely louj^fa nnr. >inil conie^iu-ntly, hy ineieaaiag i 
fflttiiin. icndcting the tLunra ninre likety lo l>« ilittnrliwl hy the i 
the WBtca. The tea walli or einhankmeiili lii tlie iieigbboiurliond of 
were cuuiiructcd with Crai];leiih aiunt, which waa a nry good uUcnili 

• See 'JeorntJ.' IMT, Vel- X. p. 1S». > «r* •JMimal,' l«ir, VaL X., ». I 
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l( Int he befincd Ihtt Mmcof Ihtiroctf ittUisnriiilihonTbooil 
dee wokU furniA ■ prrf«ablt kind of itonc tot auch wniki. b«r-iiHa 
(dee (tone vrii^wil tram 2i lb, lo 30 Iti, ptt tabic font ainre tlitii ihe 
tb (tiniei and i( cvuld be procnied Ik Uocki of iiili<.-Ii griattr li^c *t 

f . R. H'Ci.KAH uid thai the Bnrmv and Piel tea emtanhEnentt of 
BOM Railnaj, wbUb wue neh alniit one mile In lci>ttb, ir^ro *i>ni«- 
Nvliat in M)ntttiic')Dn. Tb« lilualion ^(i gcnertlty well (licllrrndi 
ring (tie ti;iiinofltl] galct, the batik* wt'C CXji"*?!) in ■ krttjr •««. 
JblMBCMti nrtte farmed of laod, tie*<i oith a Ihicknra* of I'J inehM 
fm Mt , ialo which a ihtoknc** of about 4 lochei e( bnkn ttane 
Md, m ta to fono ■ cU; Mn««l« bed to receive the iiiicliiDf. or 
tria^, Mbldi «ai 12 irKhca in dfjiih. Tbe portion uf tht embink- 
ban Ibe Irrel of Ihe pqiiinortinl lidrs, wai (arftl on earii lidc with 
mchel in Ibkkneii, cut fmm llit " laliint." The R'aii. alitmugh on 
•f o»e to «ne on ll^c inntr ndn, nii fcrjr ttfuDK and tiixutiaiit, and 
■pet that foriAed tfTordrd a I'aruiilfU tbtlirr fmr lb* ratio*;. Tb* 
' lh« at«M faring, inriiulinr th« ptidrlle eonrtttt, wat Ir. 6d. per 
111 jatd. and that of Iha aoddlng «aa 3«r. per Miperfiiial ytrd. TKl* 
I 0aibBiikro«i>t wai. io hia opinien, belter a>ta|it<d lo the lilualion, 
t eaailrnclcd ll k» cotl lliin an upiight wall waolil ha<te br<n. II* 
witb \ht atatemecit made )ii Mr. Grrcn, that ihi (rrstcr Ihe i1i>i>c ttf 
t of tbe ttubaakiiKnl, the leu wouM be tht ditluthincc i« tbo fuiC' 
«i>d be thought thai Ibe Dcecatit; for piuhinr an<l putliog dwa 
I to prot«Cl Ibt fomhor*. vbvn «n tipiitlit nsll wii lieill, prnicH, 
rwl oafree, th* cnirtdnpui of thii pnnnpi* i more ^•{'•eiatlf wben 
labore waa oompoteil of alluiUl dvpotii, or other matter of a ligUl 
ihM. 

Km. the Dkah of WscnttNarvR directed the attention of englnoeii 
ItafM of Ibe Cab Mall. «(hi<>b formed tl<« eitten.itf cf the pier at 
kMlfcDefui- ll oaa ■ nrarlf teMical wall. «t(h a rounded end. 
t ncttud atone, and the )tnnf) «tre fsalrnril tnnrthn «ith oak 
I k frojecUd aboDE a farlonic Into lli« ara, at a ilrittli »! 10 fret at 
Ur.Uid ««a tlpoaed lo all tbe torce uf llic AlUulic; but it waa 
It tu<li aa acgle to Iha run of the tea tbal it appeared lu dliiilc tbe 
dtiovting one portion innocuouilf part, (o expend ilKlf graduailr 
ha beaeh, Uating ttill iiattr within tbe port, and luinin^ aiidc the 
ortkiit im aoeh a manDet aUng Ihe Hank of the wall, that the bodr of 
aifhl inlcrpuM btivrcn the maionr; anit ih« aueceedin| wave, wlinae 
■• tbot in a |reet deiirtf rtpendml btf^rr rrMhinf; the wall. Tboa 
aterthe orifina) waie, ihe jcrTatcr wai the rniiihig ranee of Ihe luaat 
H, feroilnf ai it were a cuiliiun fur recei'inj the aucrerdirif wnir; 
■ogb the ibingie htacb bad lomciiniea been dtiTen in during hearf 
lO Injorj had ever been done to the naionrjr of the wall. There 
!• lonl or rofineering peculiarilie* in tbe eonilrurtion of thii pUr, 
had. perhapc, eieaped him ; and be aofjeated that it voaild form a 
ib>tet for a eornmunieilion tn the 1n«lltuttaa. 

n'Atsea agtted in ihe itnpraclirabitily of lajrluR dovn alittrad nilei 
forna et eoBitru<tion til ua rlefFiiiei, luitililit for all tiluaiian), 
t mueb depended upon ihr local pniilinn.the for .-e acting upon th»m, 
idinn of thai furrr. and ihr laahty and dinteniloni <if the material 
:b Ihe dtlrntr* were roiiitrucKd. The engineer niiitl, in all mri, 
tiaiderias tbe wtiole of Ibc ctrruDialaiire*. combine hii plan in ao 
m with •cimliflc law) and prarttcal experience, without attrmpllns to 
npiri^al fommla lo a)l cwct, howcTcr diiiJinilar, In Tna^y inilaiiMa, 
i«nlral walk «o»t to* than lon|t ilopet, and Ihia would be the oaa 
le maleriila were Eipemite, fr-nni tbe dialanoe thrjr had In lie con- 
Oa tbe olher kand. vhmner Ihe materlala were tlote al band, and 
ted that an inripenalTe kind of labour anlBced fiir plnciiijc ibem, lon| 
ronld be Itati eiiMn^re. L'rimliinaiioni of (lie two ipitmi haiWre. 
bccti prop<ia<d. ta in tbe original driiga for the riirnirMiIh llretk- 
*bich wai, that ii thculd be compoied of rau(:h hewn l/ldckr. iliruwn 

na buc of 70 ^ardi vide, in a depth cf & fatti«Ri>, riiin; to a 
) fardi on the tr.p. at 10 ftrl *hmr« ||ig leiel al tow water of 
idra, up to whirh pniitt the Tnilrrlali were mppeaed to farm a aliipe 
I 9 to I. and aljOTe it a nearlj^ rtrliral wall of hewnMone wai tn have 
■ It. The ictiott of the tea upon thia wurh, tn earrjing a Urge ijuan- 
Lh< alone* from Ihe teaward atope rntitcif over the hrrahwaier, and 

IImib M Ihe beach, ahowrjl Ihit llie iorlinallnn ahnuld he Incrmted ; 
ifljr, ilopea of 3 t« 1 for the landaidtiand of b In 1 fur tbe aea^ide, 
l*p<«d, anil bad been aince ailbcied lo ia the (ubacqutnt wurki, a 
mborc being at the latng titoe foimrd. Al Ibe wcitern ettrcmil}-, 
«■ ef bewB itene at a iMt Inrlinstlnn than the othrr paiti baH Ixeo 
Bled iwdcr Ibe direvlinni of Mr. Wallier; gieul piini urre Ulien 
t COaitiuction. the whole bring LuundFd terticalty from tin hiittom 
vp. aa well «a haiiKoniallr. hj doielailiuii thu iliiTie) and rroeiing Ihe 
n bulh direclicini. in older to lender it nrcrl^ a nioniit; [bit niata. 
inh vt tbli waa, that ll had perfectly realated all tht actinn of the 

tbe laat aii «r ttien year*, xbco eooaideratile injuij- had been rr- 
igr tbe olber port*. At D'»«t, the pul of (he norkt riuw eiccuiinn 
MBHMDcemenl of the llaibodr of Refu^, waa a will with aniikdina' 

a«ly 4 borlMnlal to 1 irrlical, in order to enable reurit to load 
>ad alOBgalde it, and the main body of the work would tic otilf at ■ 
ope. Al the Channel Iilandi. where Una maletialt were cloae at 
Bl labour wat ei^nalic, a \oo% ilope waa intcadcd lo bi: adopird up 



M the IctcI of tow water, and Iboa a nearly TeitJcal wall. At Harwich, all 
ttw defewira were laid at a long ilope.haeing rctpect taihecn^l of materiala 
ted labour, firrat dlarrcpaacy of opinio* rattled aa to the tiainf oi teaa 
B<aintl Bear); mtical waJla. Fmm lenyibened ohaeteaiioa, tir. Walker «m 
Indiicd l« htliere thai in rrr* deep traler, wlirre th* dirf^rllon of tbe wull 
Ooineided with that of Ibe pmailing wind, Ihe wavra wuiilil not rite h'mh 

Upon it 1 bat when the faee waa at a right angle lo th» tra. (i would itrika 
heavily and riae high. Thii aol'jeel had lieen reeeiilly Ireiled tery ably br 
Sir Howard Dnnglai.' end hii argignicolt in faentir of Ion; tlopea were bated 
upon aoand acicniiflc rratnninx. and practiral riamplK, which rnliiird ilirn 
to much reaped. Mr. Walkrt muat repeal. Ibii in prarlke. engineer* mail 
oDl tipect to apply lucceaafully any gcnrrnl tuica in all taan ; but mail art 
ffoni the dictalea of ibdcawn ceaaon, Bi>d the caperiunee of (uriner wotka 
under liutltr cimimataaMa. 

* 9rt ■ Joursal,* LM7, Vol. X., ^ nx KX, Kh 



COAI^ FOn THE STEAM NAVY. 

Srrmd Jtritart «n ihc Coah Su'ltd to the Stram .Yatir. Hy &ir 
ilR>ar Vk Ljt llwitt:, CB., F.R.S., and Dr. Lvo.^ {'(.ayfair, 
K.K.S.* 

11i« manner of eomlucttnic the ^xitprimenta is so fully doaetih^ 
in tlto liMt Jleport, tbnt it wivutd be nnneceasniy njptin to n»ti<^e it 
in detail. It may, huwever, he desirable to remnrk, thnt the in- 
qniry has been eunductcd to the best uf our ability, with llii< t-ime 
tu ila praitiral utility. 

Th« main jiointa to which attention has be«n dirMtPil nre— 
I. The evaoorativo ralue of the fuel; t. Itu mvirlmnicnl sinjetiirv: 
3, Thw bull; or itpro whieJi it uCK-upit!)! in atowuge: aiii) I. Tbe 
cheinicul idetililfculiut] uf the coala operated upon. With rocnrrl 
tu the enperimentui df^erminotiun uf the vvntinriitivu vuluu or lht> 
roalii. the samp prnccau'c lini'« boen fulliiweu »• dcMribed in oiir 
firit Re^url. Rvi-ry hiteiitlon bai been been paid to the peculiur 
chnrocters of each fuel &» exhibited dnriirg it* liurniii|r. 

It is wi'll htiown that pnrtieulur riiala ri>i]uire apeclal TuodiUca- 
tinna of thi* (rntlc. u'l'I Gvvii of Ihe bwiler. to obtain their ^jixi mum 
remit. To iciiiilre this knouled^p. it wniiUl bnve bwri npceojiiy 
ti) try vvery illlferenl kind iiiiilfr n'ldi vnryiu/r cniiditioiiii; and it 
nouM lt»ve been naeleiM, ijiileu a series of experimcnta hiiit bcea 
miide. tfl DHcert-iin the special circntimtaiireii tmuit favimrAbl*- (o 
the i-itat titirler exarninati'in. Th« exireixlituTe of money niid time 
which aufh a roiir>« would have Involved, rcndirrcd ita renlixatiiin 

Suite imprarticHble. It was, }ioiecv-«r, poiHilile mi to rej;uUle the 
rniishts cf air as to product; thinte niti^t fuiruuraMe to tbe pecu- 
liar charMctrm uf each oial. 

To obtain thrae condition!, each coal waa subjected Ut expe-ri- 
nictit for three huccesslve dn)**, the draiii:ht bcitiy difftrently ar- 
r;iii|teil for each d.'iy. Thia cLiiinu hiu hIhi pumtetl In the experi- 
iiieiits f<ir the liral Iteport. It would have been easy, anil it ini^ht. 
hiivc i;iven the expenmenta a ficlitioii* niipcaianoe uf adilitiiMtal 
v«luc, to bnvc pcrbimird nil thu work nf the three days under the 
aantecomlitioiia, «H the resiiltii woiilil hnve been accordant. But. 
such flgrvenicnta, while they cunGmird (he nrcur;ii:^y of tbe experi- 
iiienla, would have 1ie«n of ii» pmrticiil value, hiiice they nould 
nut Imve rnrni^ied the data nedeianry lo dcicrminc the evaporative 
powent of the couIh under varvinn ritcuni»tt»ues uf ulti-rM 
ilrniiichl. The expcrimcnta liiivr, tlii-n^fwre:, been tried with dif- 
i'creui drauichto, either in the iiruportionii of t:*:S, or when eir- 
cuniMjinres rendered it odvibnbtc of I :1ji t. By eaj»eriioe tils with 
the vi(r]-itijr drnuglit*. it became eaay lo uiicerlain when the gn^c^ 
CBi-ajiiii); from the couln »'ere naoet economically conaurned. The 
mean of the three days' trial givM, however, more correetly, the 
nTvr.ttfe evaporative value in ateam-v^a^eis, where the vnact 
drnu^lit dependv, to « certnin extent, on circuinatancea over which 
the engineer hna little iminediuti! (viilml. 

The cwalo mu»t liable to be intliieiiced by the dilTerent adjust- 
nients for Ibe ndniiaMon of air, nr« thnw which, fr>im their 
bituminnua chut-airtrrs, nre most apt to generate n lar^c (juantity 
of a**Qoa* prodiiclH on the firttt applieatiou of heat, bucIi as tkta 
cnnli; from the Northiinibei'lfind, l>iiHinni, and Lnnriuhirfi coal-i 
flelda: and it hna therM'ore been found, that the etperimeutd maile 
with thern, uudcr dilTerent nreaa fur Ihe tidiniii^ion af air, vary 
much nii.ire conKidernbly than with the leaa bittiminoua ooala vf the 
Suuth W'iiIm conl-licld. It haa even been found atcesaary in the 
hielily fTSB-givtn)^ cualft, auch aa the Cannel coal of Wuran, tu 
aluinr air tu outer behind the lirB-bridgr, to as tu coinplvtu Uii' 
OiHnbuktiwn uf the enenpiii); (faaea. 

Experimeula were made at the suggestion uf the late Firat Lord 

■ *naMU.ict a! ih* Dril Kejisn wu glTta In Ibe L'.l!:. It A. Jjnrii*], IMi, Vol. XL, 
p, iffS, 



k 



i 



fl7« 



THE CIVIL ENGLV£l£a AND ARCHITSCTS JODRKAL. 



of tho Admiralty, to mrertain how fnr mixtorp!! ofanthraclte with 
ntoTf! biiiimiiKiiiH crailn «-«re likflr t'> provH adriintiigcmu in th« 
TtinnurBcture of urtiliciHl fuel. Ttie anpar&tu* u»m1 id ttin niitTiu* 
fartiirc of tliccontr«ct fuel for Her Nisjcsty'a dockyard, under ihe 
|iatcnt lit Mr. H'nrlich, )invin|t bt^n [ilacrd iit mir cti»iN>'«nl, vnriouii 
mUtiiiYs were inaile and tried under llie Imiler, It wjw, however, 
nxcertaincd, thst the n'tvjintiiprs nf tht^sc nilditions were nut surJi 
ad to recti m nil- lid tlirir n(Iii]>ti<in. Th<r n-mi'iitiiifC tar, thmiK^i par- 
tially r-arlioRined liy ttie heat of tlie cokltiK oveiLn in wliirli ttif^ \trti- 
pareti futlH are bratod, was to niucb morr minliti'-tilile than ihc 
detme Acid iJiiScultly ItnniiD^ iiiit>ir»dl«, ttiiit thv liiiter n-mnined 
after the combiiBtion of Ihe furmcr, and it therefirre either ac- 
ctuaulatcd on the hare in tho state of powder, otirtructing the 
draught, or, faUiu« throueh the Kmte, «)cu|>e<I combuvtion. If 
thrown mpua oa the fire. It chtrked the air-way, and impeded the 
proper uctioD of the fuel. The evaporative )>owcr of the fueU 
thud prepared, was certaialy found tv iiicretwie ncconliuic an the 
piY^porliou of fixed vAitiou was au|finent«d; but this would appear 
to ariM from the fuel then RMuminj; more of the characters of 
lh« anthracite, or coke, frnm which it waa made. The renulU of 
the experlmenU pointed to the necewity of kMpinfr an uniform 
cltitra«ter in the fuel miitiufaetuTed. 

IVith these obwrvatioiu we would draw attention to the follow- 
ing ahstrnct of the coals exntnined: — 

Tablr l.—SHavinii ihf Ectmcmie t'oHm <tf I** CMii. 
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LAKCABBIBKCOAt. 

BalnriM ilil*y .. .. ft&l Ml 6 
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KKWCAIiTLK COAI^ 
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UdltrrSiButliT.. .. 
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ECOTCH COAIJi. 
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The annexed aburaet of the working tuhUrs will i^lve a itencral 
view of tlie reUtive value of tho coaI» e x peri ineu ted npon. A 
cual, for example, may apprnr by thin tahle to uomcm a hish 
cva|iurativ« power, uid yet it may biua so duggikhlyt >ud require 



so much attention from tfa« ttolcer to prncnre its maximotn rMuh, 
that the mere iriNpection of ita evaporutive value would irive it * 
higher rank than that to which it is entitled. Il is Impooribl^ 
however, in an abstract to detail all the vpecial charactcristioi itf 
« rual, luid therefore audi a tuhle only girea a certain amouat of 
information, and does not render unneoBaary • daUibi deaoi|h 

tioR. 

Taiii-s II. Tit.au IIL 

Jf«im CmveaWea ^ Jvtraft SamplM ^ tit Caab. CWttrfle PMn. 
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U'KI.Hn COALS. 
T'>oin«"i MiTiliyr .. 
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ioh^iauD «Hil Wtrlblnf 
tita'i BU Jslia ral 

NKWCASTLK COAI, 
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M'ith reoard to the manner in which the fuel* included in tb« 
annexeil lablea vera Helei^ted. for examination, the «ame plan •«• 
fuUiineft AS ihnt iidnpted prior to the fiirnier KeimK. Carefnl ia- 
oiiiries were made at tiie ditTerenl porta tn the neifjhbourfaotid uf 
the ctml -fiehlM. MA to the kind of vohI exported for steam pnrpuan; 
inforniutiim from trteam-Ahip »iin|ianie><, in the habit of nainc the 
coxIh of that district was culleL-ted, and the locxi character «n tW 
fuel wa* asc^erlAiiied. Circiilnr^ were then forwarded tutheowBtn 
of Nijch noiilti, exphiiiiiiifi the uhJiKTt of the iuqiiirj, and requeatinf 
them to furni'h tuo Kmn fur experiment. In mosit Inittanees tbeM 
were imrncdi'itcly rcHponded to, and the rciiuisilc tiuaiittt 
•ent; in a fi-w cum-h the nwnerii did not furninh the aupplf 
nry. It was nut contJAtenl with our initnictiona to mu 
cha«(«, a» it i> usual that tho coal experimented on sliuulj ba 
delivered IVee of dmrKC It i*. therefiire. iniviilile, that in the 
coal-Aolds examined, excellent varieiieit of fuel may not be in- 
cluded in Mir IimI, and this may hate ariaen either from the d^ 
cuinatanoe of tbe vwncn uot tcqwiiding to our requect, or f 
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deflcient iDforniittDti furniaboil to ii« in our oriii^nnt Jnqiiiri^. 
We h»Ye ctnifituitlv ondcnvtmrtd l<i rectify any (nni-wJonn of this 
kind, when i>ointv'f out, «iirl tho invent ip lion bcitijc rtill In |)TO- 
KKH. the op(K>rtuiiiU«^ for *« doing will rcfcive every «llpnli"ii. 
It i«in accordance with thin vi^w tlmt we hsre indutlod in this 
Rv)>ort variouK ennia frftin t)ie South ^t'ftlm coxl-6»lA which have 
b«*n Mnt to iiB fiinoe the ptihllcnti'm of the finl Report. Th« 
txamiiiAtiiin hufc hftD mnAe, su far B« powiible, hy districtK, iind. In 
ueeordnticc «rith thi« iLrninir^nipnt, the Lmiciwhirv luul NewcabtIv 
eoal-fielda ha>*e principuDy vtigii^'d iiUciUion in the prcM-iit 
IUiM»rt. 

The i»reiiHiiP quality of the TObIb employwl in the expetiments is 
■•u.-<>rtaitivd hy chemical nnHlwin. The dinracter of the cconwraie 
Slid fhemicjil expi>rinn'iilM rfiffer enseutinlly lo one rmpri;!^ — vis., 
that whilr ill the ruriiier many hundred weights an* emiilnyed in 
thr ^vjierinjents. In the latter only ii few fljainii are reijuircd. It 
it, therefore, eswntially neienury'lo lake prccBUlionH t)mt these 
lewgrainn rrpr«M.rnt the aversRe st«1e of the coal. In order to 
•luure Uii« rettitl, almrge <|uiu)tity i>f the <-<»il if reduced to powder 
Bind la well mixed, by pamnfic lliroiifch Mtcfes of Tarioiis Ki^rx. The 
Itancvr ffiMtnii-iiW remaining on the wider meshes arc reduced to 

Cwder, M> u to eiiBhle them to paw thmiiph the finer bIcvcs, and 
completely mingled with the rrmniudt-r. The ([ujinlity of coal 
to he ecamiited i« lalien from this carefully averagcitwaple- It 
i< found hy cxperinicni. that pLTfcctly accordant tetiutte arc ob- 
tained, when vmnll itiiaiititicK are operated upon, and that imper- 
fect ramhurtioii, anJ therefore diHcurdant nnnibi-ns alnajti uttvod 
the ii»e of large quantilie«. Thi-i^; aniilyticul rcNult^nre placed in 
Table M. lu that table also «ill he fwu'iid some volimble analyeea 
of coal* from foreiffn ntationa, wMdi have from time lo time Ueea 
■eat to ua from the Admiralty. 

Tabu IV,— &letpiiv f/u Sijiaruim d/ Waltr in Ike BoUtr at diffimt 
Ttmpfraturrt. 
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Another more siraple rifiun^ of irlcntificAthin, which it is conve- 
nient to record, in obtained by efttimnting what has been tenncd 
th« calorific value of the coal. ThiM depentht upon the circaiii- 
alance. that within certain liiiiUtt of error, the c&lorifii: value of a 
00*1 may he expressed by the quantity of oxygen required lo con- 
Mime it. Thia amount if ex pcriiiu'ii tally determined by the quun- 
tilT of ie«d which the ooal redui^en i^heii healed with nn exceaa of 
Uuergr, that oxide v-ieldins the amount ef oxysen arcesmry for 
the rombiution of tno coal. Properly cullBidl^^el1, all oonihu*tible 
niatirr should be viewed a» addioc its increiocut ti> thecal»rilic 
result, and a» nurh idiould be allowed it« viJu«) but ax the amount 
of Muliibur in coals, although increaniog tbecelorifie unit, U objec- 
tionable ID mnnyre«pcct«,it maybe conwdered advlBable to correct 
the table for the quBntity of lead reduced by it. Thik corref!tiim 
b Dwt, but may, bo very aim ply made for Table III. by the fullow- 

\nf formula ' ' in which L i« the i|uanlity of grnina of 

lead redueed by 5 grainM of coal, e, per centage of aulpbnr »> abown 
in column B. of Table 1 1. 

Tlte correction haH not been made, n« it i» thought better to pre 
Chv actual mult of e:<periinent, and because the correction in 
within the erron of repented experltnent^. In most cnwH, the 
error ari"inff from iron pyrites i> within 0-1 to 0-19 per cent, of the 
total leo'l ^und, and si thi* quantity Is le^" thnn llie dilfereiice 
between thre« raceeanve eKpenmenlt), it obviouily ralU within the 
liiuit« of error, and may be icntVly rejected, so fur aa the pructicnl 
re*ult i« concerned. 

It may be detlrable to state that the next Itepnrt will include 
the remainder of ihiiKO coaU which it in thought expedient to 
cntniue. The inveKti^ntinn contlnuea to be cntnlucted in the 
an* manner w formerly, our own miperinicudence being freely 



given ai heretofore, and the actnal practical eJtperiraente hcing 
confided to Mr. J. Arthur Hiilliiw. Sir. How conductwl the che- 
mical analyseit, until hi» removal to Edinburgh, arter which they 
were uwleitalcen hy Mr. T. T. Philippn. 
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In ncknowlediting the hind aiid UhernI Kuppoit which hn* been 
extetide<l lo iia by those dciiiraui of piomotinj; lhi« inquiry, w«i 
would wiHh more ecpednlly to call nttention to the dieinlcTeitted 
and important aid allordvd hy Mr. Snntuel llocJiing, lo whowu 
ureiil knowIed;re of Corniiih ooileri «e are indebted for inurh 
val'iable information, and for hiiving ]»criKin;illv Kupcrin tended the 
Betting of the boiler employed in tlieae rewarclien. * 



BEVXSWS. 

A R^'Vt on JniHan Rivrr A'arignlioa ; addrtxttd lo Ihe Comitiilltt a/ 
Grnili-mmi forntffl f'lT the ttU^iiiJihtnent itf tnfrottd SIhuk Navign- 
linn upon /Ae Itivert qf India. ByJoBX Boubke, C.K Luiidon: 
Allen. I»4«. 

Mr. Bourne went out to India with 5tr. Mocdonald StephenikOTi, 
IM one of the enghieera of the Euat Indian Railway, and li^d thua 
the opportunity of csamiuing the Lower Uaugea. Thia hnaled 
him to dvvulc hi« attention to the subject of Indian rtver aavigii- 
tion, the drao'iii,; up uf a plan for that purpoae, and the publica- 
tion of the pre«oiit pamphlet. Certainly the •obiect is one of very 
Srcnt importance, -iiid which ha* been venr much ni'^'ccted, an we 
nve heretofore shown; and it tipeAks but ill for the Indiun govern- 
ment that (rtenm navigation dioutd be at it« prctent Ixw ehb. For 
the n»n-extenEioo of rnilwayt they have nn exeuce, that the pre- 
llmtnary trials are not vet made; but steamboatf have long been 
tried, and hare been round suceewfuL An yet, there are only 
al«iimbo«ta on the Ganges, though It Is known they will run on 
ilie Indito, and on the Atsnm river ev II nrrnni pooler. 

The true answer Lo niiy ulijectionx in, that no proper furilitieii 
are given for private enterprise in India. It ia worae off titan 
here; and inatead of the rtoaniboat being ucod in India, an in 



Nerth AmM-ira, fur « ffrcAt in«frumer)( in the sprwirt of eiviliiiition 
vut p(ijiii]ntii>n on thi' great rWent, it liarplv Kitpplinn thr vnntit of 
m amall part of the tM/nini* pcipuUtion. We M,f Ihia in the true 
CBtiW, ard not the nntnral difficulties; for if thvre wen- anything 
like fair-play fur utvitm i<nt<>r)>ri«t', rtfambfoU wiiulil aln^iulji- be 
|ilyintr in et'ery deep ri'ai'ti of the Indian rit'ern, le;ivtnif t)ic ban 
and Bhallotrf for fiitiin? tre.-itnipnt. The Oani^ and tlto litilu*, tit 
aiiv rule, arc not nmeh wnnto alf fur uaiigation, if nat Iiideeil 
mitch better, than man; Eurojtcna anil Ameitcnn riven. There 
■a ulntkAy a neat boat nMvigatitin. — nnd therefuru tltoro in traffic, 
the srent feMProf fflMun iiavijcatioii. 

We must not, however, forgot, a« Mr. Bourne aeeniR almnst to 
hat e ilon<% that ttenm navigjition in in prvgreaa on the Uaii|tv«, — 
that ii»|tn>r»il bo:it* are intnidiitied, acid the lime of tranidl very 
tnucih reduced. The great compUiiit K that more is not done, 
and tliat no new cwmpnny ran hava any tiMurancr of furilitk's and 
encouraiiemenl fnim the irorerfiinent. ll iniint irurk it« way alone, 
M the other companln bare done, — no great harm It left entirely 
fm*. 

31r. Bonnie k'^^* vrime rery intcre*! iriff irifomiiition a« to l)ii'< 
rondilion of llie lodinii riveni, — partly irom h't* own rraearchei 
nm'ing the ^o^rapbiml maniiscriptit in the India IIoii*e, mid 
•rhifh, 11)1 here arran^d, i* mniit arceptiible to the nulilic. 

There la harttly a eoni(ider»I>le river In India, whirh is not, aa 
Mr. Buurnc shows, capable of nnriKiition ; and the illtiiitnitton<v 
marked uii hi* map of [iidia, mast poverfullv demoiiKtrale the 
necessity nnil utility of Htvnni tiavifpition, wdidi would supply 
artrrini oimnninicalions throughout Indin. The Onnee" is but 
the beicintiing; ond thnr is niilticTient elmniniKeinenI aiiu juntificx- 
tion for ail enertretic (ruvcniment to give every aid for the eslen- 
itivn of stcMn communicfttiDii, for it would he eminently beuelicia]. 
in a pulitiral. rtiirta!, and (inniicial ptiint of vii-w. We think it is 
tn lie rft;rcttrd th« aulliur baa nut included the Uurtompuuler 
anionir hii' ill iid Ira I ion*. The Assam Tea Company kept a steamer 
upon it tor wime time. 

Jtestides the main Hlream of Uie GanceH and Jumna, a* far ii.^ 
Delhi, »"me of the brnQclieii can be niade avnilnblo for navif-ntion, 
fta tlie (•uiiduck, the Sunnc, the Oosra, the Gootnty, the Upper 
tJiinftes and the ChumUul. The C'hmiilxil con be anviKateJ by 
low-draA ateamcm pimt (iwalior to Kotnh, during all npnsons of 
the year; and duniiic the rains buntx can gvi up to the foot of the 
Vindlivft mountMiti», nenr the north bonk of the Nerbuddn. 

Ufwin the mibject of the GHnj(es, we mny nbnerve the Irnflic if 
fireat, and the rate* rflmunemlivc, nn ia »h*wn hy .Mr. .Maf^Unnld 
Mtephenison'* Reports, the 'I'rattieal and Theoreticjil Cvniidem. 
tionH on thn .M.\nii^ement of Mnilwara in India,' by ^Er. Ilvde 
Clarke, and iti ttu' prwenl work. It' it not, «a on the weitem 
rivers of North America, to create a traffic, hut to profit by tradic 
iilre»ily cxiKtina. Stc.imeri^ onlv are wante^l We must linwever 
«l»erie, that the (crent traflie nt'ptwenl ia gooit traffic, tho pricM 
for naweti^er traffic in the present depressed financial rate* of 
India being tn'O high for thu bulk of thi.< population. This. how. 
ever, is an evil which the pmijn-'itii of steam navigation will 
romedy; and one irrent result or extended tuin muni cation will be 
a riae in prieeH and wkg|i« thruiif;hout India. 

Of the (jodnver}', the aerount hera given ia long and interest- 
ing; and the more ao to Knj^Uih readertt. us it appeam extraordi' 
niiry how socli a line riier can rem«in unnaviffsted where Kngtish 
rule prevails. I;i Anguvt IA4i), the Secretary of tho .Madras ^'it- 
vemnicnt proposed to put a uteanier on it. to faciliaite the tniis- 
purL of troops; but the general aiid hume goTeminents have as yet 
done nothing. 

The Nerbudda aceount in likewise interesting, aa nhnwing the 
want of precise information and of engineering enterprue in 
India. Air. lliiurne says>— 

■■The NtrbailiU riter. falling inlo thu tea nw ftrt^fh. \n ilie north at 
Bnnvbiy, cnndltiilpi tb" nnrlb^na boilnclsry of Itin l)i>i-cin. anil riin* tlirouj h 
■ eoutiuy wtiich, tlxiujti nitunllj' proilucllve, bat lierri hut liul« oiivned lo 
conmerce. Tlie T<pi]r. wlili'b ihihum i euur*e |itialt«l io Lb*i of llie Nrr* 
buJda, falls ialn the »a si Sural, titactt ttambsx- ^ii' i'Mricla ui Drosch 
anil iiuiil aiE bulb krionn Iti j'uiiiiib cullon nf a lupcriiti iiiialiU ; and hy 
the oUblithuic'il of tn cHlrioiit lyiicio of DSTigaliciii upon ibc liieri, (lie 

Sroduction of cotton Wiiuld be largely increaud. Tlie ii*vi,(»iian al th« 
crbuddl, hnrtrer, it rrn(!er«d difficult bytockt and falU. wbicb obstruct 
lilt olitnnf), and alio by ibo iirength ol the currtni : hut ihv msinitude of 
thtte diilieuliiei ■irjicsri Id bare be«D mocli eiRgn'/attd by loote mid 
^rooniUeiB geuMaliMtMni; and allbuugli Ihe eviiltnce >i|irin Hit aulijcct ii 
CDnflictliig, it apiicari llist tbi rinr coutj, al a imall n|n-uir, be rriidcr«J 
nUTiglblc (rOBi nc4i Jul>tiul|iorc lu the ica — a diittin:* oi bciwecn 400 »nd 
bOO niilea in a diftcl liiii"!'} h»tt« of coiimiilvcaliie l>uid«i>. In atelier 
r>Am (h« lUiioiirabiB Couit of Dirr>rl'if« of tbe Bi>l-I<:<lla Cunipanf (Mtrint 
Drpiiimcni), dated Mtreh $, 181tf, It !• lUled, 'Oa referenec tti Cipt. 



Omeley't report, w* flad it awerttd thai, with the nceplion irf the Dtbrte 
filli, ihcre It no |ili«e fioin Bhar^itucha, neai Jublmlpore, to (be nusib 
thai u>i;bt nul b« rvndetrd puiiblo fur tucb boau u aic nuw naed,— 30la 
f feet long, and 8 lo 10 feci wide. AH raptilt cuutd, liib triSief arnM, 
be rendtred natigabk. Sir J. Malcolm dl'< MiUbe*i' <.pini-»a i* favMirof 
the timr ot>j«l hclocn Hcrnplial "nd Moktrcj tm! w« ttiiob that, wUil 
Itic nilie* >U(tc;->r** opinion reaiaidt tubitaQliallf UBCOulradletad, It M|bt 
to Iw furliinr invcttignt«il.' 

Tbfl Dthine falU are 40 feel high ; and ibey oaold onlf be iBiiDaaDted by 
ID tnctiiicJ \i[ii\iB, or Oy ioukt. An idclintd |iltnc «f tiniber would be ss »• 
cipcDkio- >truclu», u Ibc nntsL leak limber growi !■ abiiiKUBOo upon the 
ritcr btnki. 

From llie sea la 11 niilet ab^te Tulluokwarra, a dittinea of llOnilw, 
th«re i* ii^ in>|iFdiment to Ibe oavti^stian. Thtre the Mokree faltt, whIA 
■re 6 fMI hi.<h, necot, hul thtj can be a*t>ideil by a ihle ehsnnfL. Iba 
rl»fT, however, it obslritctpd by occaiional wcki end rapidt ; bui. bj ii la- 
considerabte amouut of bliitlng, ibeie liBrrrdimeiitt could be upecdil; rb 
(uoved. At llie ilernpbal oi Utwr'i Leap, tbe cbanncl t* floalToclcd mi 
width flf -lO \an)i, nnd tlie citttnit is rer; ia|iid. At the S«rsa Ulrsb fafli 
there it a lidc channel available, by which tiie falb aiay be avoldH. The 
D^uhtcc fail* of (0 feet, and pcrhap*, alia, tlic Mnudhii fallt, of 10 <*M U|fc, 
w'luld h*TC lA be oiAreooie by iaclioeit pianf^, ap which the vesaels wall 
■tcend, iifUT ih« fattilon of a paiant ilip, or in Ibe manner tallowed en aaat 
of in* Ameriean canili. 

U wdl be obvious from this reeiCal that Ibe Nerboddi prment* dilBcultiai 
ill the nitigaiion, luch ai da not eiiit in Ibe Oudavcij uribeGaofa, arlttag 
mainly from the; rocky tisluic of it* lied ; but ibii ter^ {Htculiaiily makat ibt 
Ncibudda an improretblc tiici, ina*iuu«h ai my ■> melioration mnMfaaat 
ui>un lli< reatavtl of ruckt, or the cjrrpeaing «( widcamg of Ibe chtaaal, 
wuuld bo perniaiient and daciiiiyi. Of lbs inipoTtiflfe of opeaiog Ihe Stt' 
hu'lila lo niTlgtUoB no doubt can exLtt ; and th« praeUcahiUty of aeean- 
pllthiiig ifae oeceHsry improvemenla at a madtrate aipcndiiure ippavit 
frtim the repurl* of »ari(iu« angineet ofliceis wbo bare torteyed or lalkd 
down Ibe ritrr, [o he equally certain. To wbit point a sieanef of adei(aal« 
power could atccnil the rivor In It* prtaent condition appean doubl/ali hit 
the moti Judiciuttt courtu would fiiubabif be for the tieatocr to aaeend tb* 
ri>nr a) far i) ii practiciblo oitb tafetj, and for the ol»lrueliMia t* U 
eUain) away progreit^iteJ;, from the monih of Ibe nver upiranla, Iha 
iteaiDcr atcendlng bigher every lUMeative trip, la proportion a* the ababae 
Ham* were lenoted. The [awcr part of the Taplj ii freer from ImpediaasU 
llian tliR loner part of llin Netbudda: and a (learner of Ibe kind propoitd 
could B»ccnd In Talneii, In longitndc ;A°.— the mlniniuin depth of iraia «f 
to thai point being i feet over the furdi." 

Of the availability of the Enduii there can be no doiilit. aa during 
the late wnr« steamers have gut up a« high a* I^bore. Mr. Bourse 
calculates upon an elTwtive vftlwcity of ten niileii anbonr in getting 
lip the stream; but we nre very vtraiigly inclin^l to believ« fa* bu 
rated the ajieed of Ida steamers too high. 

Fur the Rupply of coal Indtii has great adruitagei; wbereas tW 
MiMiuippi iteamerii are oblijied to lie maliafied with woml, iOfne> 
timea green. Our author says— 

"The supply of roal for t be tieamersMtabliahedupon Ihewloai riteaof 
India formi an impnrtant part of the general quetlloB i but tbs patM b 
foiitjnaiely ooc which la cmIIj ditpoicd ofi ** cmI hat b«e« found mtar lk« 
toiircv* of th* keiersl riTsii irliich it li pr-uiiutad to oa>ij;*le ; and th« 
sltiioni on Iho upptr pnrlionl of thn rlvert raa contriguenily be supplied 
from local loorcet — the coal being noiled dawn in ihe raiat, tmd llored ii 
B)>pru|irial«! ■iiitiliuni. At Ibe uiuutht of Ibe aeveral itrers sHpftlta of 
Kngbtb coal would be svailalile: and it would bt deiirabte to naa BagU 
coal Bi far at potdbic, since it* i|iialiiy it better aiccrisined than tbtt of Uu 
heal depntlts. The Baidwan coal tells in Calcuut for 2U. pti ton; bal 
Ibe Bo|liib coal it dearer, being seldom lo"cr tbta 26*. or ZS*. per lo» 
Fur Ihe tupply of the ttsliunt on Iht upper parlt ol Ihe Ganges and JaUMl 
Ibe coal found in tb» vlctoiiy of Iturdwar could b« utad, and tha eoal iMiad 
on the Soane, ind rjtbiT lociliiiei eunilgu-Dui to the rtrer, conld alM be Mil 
far Ibe iaicrmedUie ttRtiont. For Ibe upper tuilont of the Godatwy aad 
the Wordlh livnr the critl.firldi of Heitoul tnd Seuoi could be nadfrcd 
available; and on ibe Nerbudda, neai llouungabid, ai>d alio near Jabbot 
pore, cual of eiccllcnt quality It abuiidi<ii!y found. In the range ef Ulk 
denomiiiatcd the " Salt Kange," alrciching acruM Ibc Punjaub front Alt«l 
toward Sebarunpore, cnal. it ia aaid. i« •huodanlly fourtd ; and tlMae 4apMiU 
wiiuld, In all ptobabiliiy, be siallahle for Ihe iiipply of tleimen oa tka 
aeveral rivert of Ihe Pnnjaab. In Cuieb *Uu, near the mouth of the ladn 
coal hai been ditOoVRrnl ; but it would be preferable, in tbe outset el iMit 
to laae CDgllib coil for Lbe purpoae of aicmulittg the rivcri. allboagb tM 
coal procured fruni native tuuicea were used during the drtcrnt. Tbe luiw 
paiia itf the teveral riven having in geucral a slow current and iba aM al 
«>cendi»g (idea, olTer bui fen diOiculliet to the tacrnt of eoal-boata fad 
modeiaU diilancc, by Irat-i-iiiiii or by tailti to thai the ahola of tbe lowM 
ilaliont upno Ihe aeveril rircra co-iild be lupplied with Bn|Uab eaalllt 
ntuderaie rale of ebargn, while ihe upficr iiaiiuRi. lo • hieb aeccai fran Mi 
aea i> dltHrult, would be iiippUed (roei lnc«l tourcei, which tht rwMrchasf' 
Ihe Coal Comndttee at Caleuiia ahow to be atatlablt In the Hicril localilbt 
of which meutioB hw been made," 

A lupplement gives the nutboritin on nhii^ tbe text of 31r. 
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nniTM {> foonded, m to ihe cipkUlilin uf tli« Itutian rir«>n: oiul 
ttbej will he pvniMd <rilh intereiit. Ai showing; the Inbour hi* hu 
|lRken In the iiirenliicxtiun of his vuhjsct. A piwtscriDt likewiM 
niwiMHM an Knijilikli culooy in ('Mdiniern; an uiidertAiiifC which 
■rill OM be mried out by the fforernment — but why ootf 
f Mr. Bonrae's pLu is thui *tu*A : — 

r •• Sinw ny rrturn ta Btt|l«i»d t hiT« procrcdtd to matniT tht conc*plion 
^hi<li laggMtcJ ittelf to bi« upon (he ipot ; *n(l [ Arti), Ibat xkeriu l)i« mod 
MnOlile of tbe pnMnI (iinjfM b04U r4rrv onljr a eitfa of ■bool 60 ton* 
moa > draft of ibMl 3 f*«t of witer. ■nd rtaliK k ipeed n( enlj G or 7 
<Wln u hoar, while th«T ar* tiiiAt)l« tu lurmaunt or pi off btnki in Ihe 
I'tfver by an; prompt or rttrclnt} pcnixii. it it pnrinrihle lo eondrnct a *«•■ 
>art untlcr iilti«r amngemenl) which ilitll carr; ZAU loiii nf c*'to upi>n 12 
4«cbM draft of water, wiih a tpetd of ii niitu an hour, and vhtch al 
ueMnc tine iball ht capattio of running uvtr th« iha>b on tiiptopiiala 
B^^ protidail for thai purpoM. Uettn. Itoutton and W'att'i Irtt^r. ofTcr- 
^^H MDilract a vMul upon lUs pUa which thall tealiie all my antieipia- 
PIKll app«iideJ herrlo." 

f Upvo thiB we mil)- obscTTft, that Mr. Bourne Iim not expIaiDCd 
■Jmi Doato And ^nKinea; and wc linvc nothing vn which to jurlgc »f 
gtttir CKpabililirs hut hie 6inipl« nsstrtiun ami the U-ltvr vf '^K-m». 
CBMiltan and U''kt(, which doc* not «iiatile u* to fomi mi opinion: 
l%iit tbi<j dopA not kffect the gi>t of the pamphlet, which i* the 
^riMMivAhility of ttetim rMvij^ativn on the Indian rivers, — ab«ut 
eWfaieb llii^re can be no d<iiibt. 

t Aa t« the Doinp«nir for working the plan, in cute the governincnt 
''^e* nut take it un — which It iato be hoped tliey will noty bh thcr 
rlrill apoil it — Mr. Bouriiv pwyi*, — 

"There wonld oot be much dilHru^iy, limif^lrie, Iniheincceitfal inatiiuiion 
' an efficient Coaapaay far nirjitig forward inland SKam Navifailun in 
dla, proTi4eiI Ihe govemiuent grantt^il it a cbailcr for th« ncIusiTe ute of 
« inproicd ttaacb in India fur a tptcificd term, and agrcrd 10 aurrender 
il, at ■ <al'i(l>on, the ^TtriinwDt itcamera upoD the Oaa|Ti, vith Ihs 
ade«M attartaing Iherrto." 

We coD«<lcr thi» claiming; rather too niiii^h, for we cannot cvn- 
'<eive w hat eipecifii; rii{ht .Mr. Ilournc'ti winjpnny cnuld have to pet 
..the baainciv of the K"*'<^riigiieat stenincrn. There nrc two compi^ 
[awe on the GanKeo, which have done iimdi atiod. Hiid <tFiii would 
ave the oatunil title to a pre-emption of llie gorernment huM- 
Mr. ilourne hau oinittcd, too, thnt ihciK! compnniefl have 
WD tlic icovcmment to itive up all interference in the oom- 
of the Gan^cv, as it virtiinliy promistrd tu do on the intro- 
a of Meun imvitiDilion va thjit river. Nothinic could be nioro 
ir than to perpolu»te the Koveroment competition, which 
I'ftOuM t>fl the vncet vf .^Ir. Uonrne's proposition. Indeed, fn>ni 
iflie way in wliicli lit hivi mentioned it, nnd n-um the frcncral tenvur 
,«f the piimphlrt, which, althouich it alluden to, d-iea not de»cril>o 
|lhe Htenmboatcntert>ri>Maf thetinngM. the Knicliih public mijfht 
think thi-re wm no commercJA] ateiun nBvi^;iitii>n on llic tiaiiKes, 
,,ind that a new company cnn atart without rivnlry. A little otire 
lin the future ediliona will act this matter etrai^t. 



fphttratiMU ef th* Xev Pahet of Wntmln^ter. Firat So/itM, 4to. 
LuDilon: Wurrini^on and 9»D. 18t9. 

Aft«r eome atoppagb this work is now Uroiiffht to n clooe at ila 
^xth Part, and na niurh uf it n« ban appciircd may be bound up no 
h* Fi"t 9eri««, — which -firHt" in uJniuit of n»suri.'d certainty the 
*!■•*" •lao, th«re beintr hiirtly enough to form a volume, ftiid vcrr 
Indeed of Mr. Ban-y'a edifice hus a* yet been ill u*t rated. 
: tbe work kaa failisl iiB A Hpeculatiun tliuru run \ni no doubt, 
rj eootnuy to what wns ronton ithlv fnoufrb to be eipected, it 
excited no intero>4. \K* lll-nucceti mny be nitrihoteil pwtly 
its not beintf plueeil in the handa of a reguliir puhliaher, nnd 
rlly to injudiciouB mannfemont aa reicnrdit lh> work Jt»elf, which 
to have Iteen niidert&lten uiihout any sort of foreaight «r 
aa^ht, 8y!item in il there is none whatever, tiot \* ao much 
one portion of the buildintr Hhown so aa to be auSiclently 
gible; while, living to a ein^ilnrly per verse eknic« of tub- 
E'Vfrjr morii taaa in alioKri Uihii might have been in tho aame 
bar M plalfN, for no fewer than livti mit uf the seventeen, or 
Ijr one<thlrd iif ihem, are devoted to oiu- imd the aiime sulijoct 
-namely, the VictofiH Pordi, of which we have, first, an eiteriuiJ 
evilivn on it* we*t *ide, then an tnti-ricr view, wliji'h M» us see 
Ittle niurv than u repelitimi of what was prevmualy t,wii tliruu^'h 
Sie open arch of the CAteriur; then, agiim, a «eeoiid interior of 



j^e north side of tlie porch, wlilcli ia very tiltlr more 
tition of the other, ihey bcinic ]>erfectly aliko aa to { 
^tnitioii and dcaign, and without other difference thai 
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from tlie rarriage entraiire ititn the Royal Tnurt in the one, and 
tlie door forRiing the Itoyal Entrance in the other. At all eveota, 
by taking the view in » onmcwhnt diagonal direction, hoth aidei 
might hiive lieen hltuwn in the naine plate just lu well, or eren ' 
better, inumuch as the contbiiiation wouhl ha^e heen niore pieto- 
riaJ. Beside* having two platen where one wuuM have siiffired, 
there arc two athera iiJIicteu upon the purchsiiem that might very 
well have been Bfrared, for although Dicy reckon sxn subjei;t«, Ibey 
are in a manner merely duplicate ones, tiw-ta Lbey tcprestnit no 
■ntire thnn wmte uf the ligurea in the nichen over the afvre-men- 
tiuned eiitrniiceK. — thereAjre affonl »o further luformation with 
regnid to the structure it»clf. aa might bnvc been done by BtWng 
two plate* of archilccturtd detiiU* uf the Royal I'orcli. Ilatfthutte 
figureH any particular menl, there would have been something like 
reafion for occupying two platca by exhibiting Ihcm separately; 
but either they are greially libelled by incorrvet dinwing and very 
iiisijiid engraTing, or lliey ure \n tueuinclvcv exceedingly ao-ao 
perionniiuceii,— ^iich, nerhnpa, im may p»es well enough na mere 
architccturnl embelliahment nnd filfing-up, but utterly wnHorlliy 
as work* of art. Poor St. (Jeorge seeina lo have been modelled 
from ft coiillie«ver, dre^ed-upfor the occasion, and who felt him- 
M>lf parttcuUrly awkward in hia unwonted toj^fry. 

Rreat pronrnae-makera are generitUy great pronilje-breaker* ; 
nnd such ia the ca«e here, for prrfVirmance baa fallen very fnr 
short indeed uf wlint watt nt first promised. The Intriiductiaa 
Mid — nod what ia an awkward clrcunif lance, still aayti — "It ia pro- 

Ced not only to give copious illustrations nnd enibellifdi meats 
to omit DO dcM-rititiuii, hintoricid or arehitedutuJ, which may 
be interesliitK or uHcful," Nererlhelenti, in flat cunt radiirt ion t«i 
such declnratlon, illurtration is so fnr from being copious, as to be, 
on the contrary, exceedingly Kantr and dcffctivc. Fint, aa n;- 
ganU the plati of the edifice, no inturmiitiun whatever is aflorded 
— not even so much a* by verbal description — relative to any other 
floor thnn the principnl onei whercax, in n work pn>l'e»ing to ex- 
pluin fully (or capinunly'^ *u vciy complicated a vtriicture, there 
ouifht moit HBSurcdly to have been a plan uf each Hoor; and not 
unlv that, but also one or two special deluilvd plans, on a Inrger 
aeaie, of tome of the more important part* uf the princip:il floor 
it»elf, — Boch, for in>itance, a« the Peers' Lobby and the Mouse of 
Peer», and ita nido corridurs,~of the Royal Entrance, Staircase, 
and Oallcry, — and so ou. 

In the next place, notwilhsla tiding the i>roini*e of "copious il- 
lustration,'' there in not h single se<:tioJi tlirvugli anv port of the 
building, although a doxen drawings of thi.> kind would hare been 
barely »nfficicnt. Shall we then "ny that they h.tve been omitted "h 
eoiTting under liie category of ueilner "o»i"fiir' nor ••interesting"? 
— or are they rcnervtul aa delichciea that are kepi b;i<vk for the ne>t 
eourae or Series — what we have nlrcjidy got being intended merely 
ns ft sort of ''stay'Stomaeh" and wliet to our appetite^.' \ ttnti- 
atomach it ought to be, for we shall havg to stay a good nhilc 
before tho next Series ijs served up. 

The old proverb about tho tlevil and cooka liulda good here, and 
ia here fully oxempliAcd. fur the meat furnlahed by Mr. Barry — 
that ia, the New I'alnce uf We^it mil inter — baa been uMfully bwillr 
cooked, and »erved-up very alwveiilyi no doubt to hia great morti- 
ficHtion, unless ho bo ftifted with more philosophy than we ouv- 
aclvc* could exeixiae in a nimilor ca>e. A publication uf the 
kind, il may very naturalljr be presumed, is not Inletided exclu- 
sively for home c»nsum|ition; ^el whnt must foreign nrcbitecl* 
think of Mr, Barry's edihci; aa it i» here «hown? It must surely 
strike them that it shows very little in proipartion to ils enorraoa* 
cost. The publisher* seem to hove set oSuul the vork very in- 
considerately — withuut thij leint lort of prop crly -devised s«henio 
for it. Whether it woe to be divided into separate series or no', 
and whether the llluatrutionit were to be copious or otherwiae, 
methodical tirrangement and iuquence ought to have been observeil 
for thern. Tlip edifice nhould tirst lijive been described slmrtuntUjf 
by pljinn, elcvotionn, and tectionn, so aii to eonvey, if not exactly a 
complete, a tolerably clear conception nf it aa a whole; then, nwie 
III detnil, by drawings of some of the principal features, and ar- 
ehitecturnl and sculptural (irnamonts on. a tnrger scale. Such 
indispensable technical illustration being f,'o'ne through, thnt might 
projipHv eniiti^'h hnve been made to form a di^itinet iieries; lonvinif 
pictorial illimtriitioii, or perupi'divi! views of diiTiTiuit part* of thtt 
exteriur and interior, for nniitlLvr tteries: or eveu did no duob se> 
ciinil one i>ver nppoar, what had hivn given would stiL bare beiM> 
complete nnd sail>ractoi-y in it»L>lf. Now, on Uie ountrnry, even 
Kuppoiung it tihonld be ea'rried on any further, the work wUl aiwaya 
be a coiifuied Jumble of ■nbjuctit. One reoniin for our fancying that 
it is stopped ullogelher is, that had not auch been the eaie, the 
publisher would bave cantioned their subacribers not to bind up 
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thU First S«riM until the whole h«d been «ainp)»t«d, m order that 
the ptalr« niipcht b« iilttmat«ly nrntDfrnt in [tiMp^ «i)t)«nc«. 

Anntber vn-y noriouit dttfent, ta cliich we Imvo rx't r«t mlvrrted, 
ia that there ie nu |[cii«ri\l »ri'l)ilM:tiiriil <ieeirrlptit>n of Mr. Barry's 
mllfice — ni>t *a much an anr >ttcni|»t at ode; nnd the pai^ticular 
(Incriptioiia »ccviii|iaiij^iti|{ the plalCK w for the inual part ao 
vsvvcainfl}' iu«nfcrv. that (heir explsin nothing, iind amount to 
juat nothing; which, if not mortifying to thr nrr liilect hinuelf^ a 
•Wvredly lu);bly usMtUfactory tv architectural raiMlere. 



rvvuc AXi> ■ciBNTiric uvsjibiu. 

Par M. MATnMs. Pari*: 1818. 
«. T/ie Brilith Mtuettm and the N»HwmI Gallery. By Jameb Pk>. 
sL-MBK, Architect. Laadoo: Wirnle, Ituva. 

Ob ft latt vUt to Paria, M. MsthiM, the «Diia«Dt eniiiaMriog 
puhlivhcr. put into vor hands a (inaU work of hin on upccial lihrk- 
Hn for the luechankal clwMe« of France; and it hu therefore 
HOemcd t<> U9 a ifooil occmtion to r««uiii« our rernurk* vn the want 
of librariot in Enslutd. The circumctaaci.^ of Friincv and Eng- 
land are ri;ry different, thouirh each Inbour* under i{r«itt wnnta. 
In France, eitch town of (he Htnndintf «f what would be called a 
hor«ual)-t«wn heiv, hiw a fre< public library — sometiniM very con- 
•iderahl« fut the unimportance of the towo. Th la library, nuide 
lip from the ■putla of «uppr««i-«d Miiiv«nti^ colleiK", find cmIIm, 
o(Mitain» works mora iintii|unted tlinn miMlcm, nnd which, however 
valuable la th« •tudent of |»hil<>i(up)iy or lium&ftity, hua little or 
nothing useful to (he prarttoat ninn. New bookil where p^ot* 
ar« MAdo for utich, ar« lis commimly works of amiioemcnt tA of 
iiifoRiiatiitn, but very rnrcly tech tii (.'til. In Eiiij^luid, thcce town 
librsriM are wanting; hut tho f^ater wealth of the popiiU{ion 
and the Hpirit of aiwociation tuiiply other rM(iurci>it, for thero i« 
liardlj- a imHlI town without it< flterftry or me'Clmnici)' institution, 
■nd perhaps with both. I'hese UhrariM are much smaller than in 
I'Vliaca^ much Ina uHpful to th« lehoiar, but much more avnilnble 
for the infitruetlun of the working elaiuca, as they conttiin ninny 
late and practical works. The ettnblisfament of a philoaophiciu 
elAss, with a spocijd library, hAs a tendency t'> increase the nnmher 
of prueticBl aturka. Tbe prire of ndniiiuiuti to iheu- iniiti1uliun«, 
rorelv above a pound a-yenr, and sometimea no low tu ^xpenco or 
a shiUing a'(|uiirt4>r, pIiK-e« them within the nienns of thp inilut- 
triuus "'»wiM Some int^tiliitioiin, vi ith EubHcriptidiiH of a >>hilttn]i 
ft-i)ii:irter, h»ve four or five ihciusanil volumes, The libniries be- 
lunging; to churdivK, chnpeU. lu'hools, book Wiihs, nnd Hfn'iL'ultii ral 
•ucieUe*. catetid the literary reauurves of tliu |topuUtiua; whilo 
tbe number of small pritute libraries la ^ent, nnd emhracei most 
members of the woiitinK claxxn. Tbe poor women who work at 
hruKb-mMkiii^ have their book na they ut ut work. 

In our lar^r towns iiru to be found tho nproini lihnriea of 
variuuH weictMiii; and there are llkewiiie the larger ciillectlonn of 
the wealthy ttudentu of partiriilsr arts. On the whole, we believe 
the libmrv acciimmodation of Rnulmid to be more avHiJnhle to the 
body of tfio piipuhitiou than Iti the enna In Franoe^ but the prori- 
aion for literary purpoan la less, and there is not thnt completeness 
or extension of library accommodation which ix to be desired. 
Above all, wo ounmder apecial mechanictti librarlea are deficient. 

.VUhough il i* perfectly truo the price of subscrtplion is low, 
itill it i« an unde^ruble deduction from the resources of those who 
are provident, and it deten the lean energetic from beginning and 
prosecuting a ooiirse of study. Sometimes it happens an indus- 
trious nan i* thrown out of work: then la the time when ho can 
read more, but when he is obliged to pivo up his suhseription, 
Sometimes be mny wi<b tu refer to work* in iiiiulbor library in thv 
town, hut can only a&urd «no nubscription. It Id true it iu held by 
aomc that uuthinf; is vuiued unltst it is paid fur — n doctrine the 
career* of the public muxi^umK frilly di-iiii!ii; but it is further ipioNtion' 
abJe whether it is kuuud policy to place iiny restraint on the means 
of inntruction, and even a suhMriptiun of four shillinj^s a-year 
may be that restraint to the apprentice, or dibtiVMMvd wurkDiaa. 

Uo ever)' ground it ia decirable to have free piibliv JibrHriea, and 
it ifl mBck less difficult to create them than la imagined. Indcitd, 
It le ibt want of facilitie* on the part of the law which prevents 
Ihvro from being fotnied. All tho re«ourrc-n are available, if they 
van but bo made Hoe of. Aa it is now, the librnries of InHtltutioiu 
are tirecariou* in their duration : an institution dei^ays^it is 
abandoned, and itti library, tbe accumulation ufyearw, is ^aperted. 

There nantn, finite a |iowcr of noitBuua fur books dtvolcil to 



allowed to t^^ 



Eublic usm: once ao devoted, they should o«ver be allt 
ipae to private uoe; and by o proviniuu for that ei>d, a. oonslacC 
accumulnlion of litcrar)' >torei: would be en*ure<l. Th<^re slMitld, 
therefore, be every fix^ility for the eMabliidimoat of iitaiieoaUe 
piihlii- librarieii. It might be d^ur^le to give the privilege of io- 
aliennbilit}' ti' cxtEiini; in-ititutional libraries in conud^ratioa of 
their giving limited facilitien of admiKsiun for frce-reitding stu- 
dent*. Thus, the library of the City of London Institution, wLih 
ita ten thoutEand voliiine«, or of tbe London Mwhuiica' I tiHliintiaQ, 
might he made inalienable on tliL'ip admitting the public into t 
rnding-ronm between the hours of twelve and four: aueli resden 
not being allowed books purcJtaaed within too years. Thia wattU 
Dot interfere with the privilege* of auhacrilwrn, but would be a 
boon to many of tbe public, arul would extend librarv ttccumnid*' 
tion. 

There are many who would (Voely give or herpirelh books to 
librsriea, If tliey hud but thin guaruiitee of inalit'iuibility; and ut 
feel awured. that were a lent provision made, uu iu«'rke>t*lu«a 
would be li>:ig without \\n pututc Itbmry. 

After books tho iieii thing ia a ruooi in which to hold tbent; 
nnd there is no paritili which caiUMtt give tbem houuiig, either in s 
town-hall, school, workhouse, or vMtry-Tuom; to wbicfa the pnbJlt 
could Imve aocMs the greater part of tJMt dav or eveniug, the 
riKim being only occuMoualty required (bi the discharge of other 
bu >!»«-«. 

The ihelvea and other fitting* would be giv«A by tlie Iradrwnwi 
and mechaiiica of the towi^ who would nut l>« bebindlund in 
doing their share of a common deed. Such a work ouce ««t <«ing, 
nil would liear a hand.^some would give books, some liibuur, taae 
materials, aome inniiey. 

A further step is a catalngiie; and this could very well be made 
by th« willing labour of tlie yutin^ men. 

A librarian cornea next If such uOicvr were dioaea by the 
town council, vestry, or inhabitant*, his ulary wuuld nui be 
Kruilgrd: but fur a smalt evening library, the work might be lane 
by Biime of the rmdcm in turn. 

A subscrijition mitiht he ehnr^ted for the privilege of takiof 
boLikif uut of tlic UbrJi")'; or the privilege should he nwile n naa' 
ditiim of serving in turn, for a limited time, as ItbnuiAn, aoeretaj}, 
or catalogue- maker. 

Thus, by a Biiiiplti organ! xal ion, free public libniriea m^ he Sfr 
tablinhcd thraugnout tJie cutintry; and a very short a«t of [urUfr 
meat auffioeai. A iilan of tlii>i kind wna put Juto the haiuU of Ml 
H'yid, M.P., and by him hmuiclit bt^fore tlie Cominittfe on PahCt 
Libruri«'» in the laiit seaBiun; but the conaidcraliou of il waa eoL riil 
of by Mr. Ewnit. tbe chairman of the cAtmniittvi;, who did di4 
Bcem to viisJi any independniit member should have the diAoee «f 
inrcKtiffnting tho quetttion of puhliu librarlea. It is to b« bo^ 
Mr. Hyld, Mr. |]«mUto%ai soma other member, will bring ini 
bill for public: librnri^t next seseion. 

So far Hs to general public librariea. Like rfimarka will iotiIc 
to sjiecial public lilimrirn. In miiiiy towns there arn medical li)>r<- 
lies or book rliibiv but no iirovision for their tnaliensliilit)'. In ill 
towns there should be sucn a librarr, for it is desirable even tk 
youngest and pooieit practitioner ihould have acrrH to the Istirt 
ditcovcrles in medicine, and ihe bext iiifiinn»li«n. Medical periodt 
calf do much for the spread of knowledge, as is shown by the ntil 
■^xtcrmion of ibe uw of eUter, chlorofunn, styctria*. Mnd llm Fu^ 

tiiaii proceaa. Periudtmls. huwever, nnd utner stainlard 1 Vi.bmi* 
\a put within the raouli of aVl; and if arkiuiwled^cd public mcdifll 
lihrarie» were act up. mnnv bevidca tncdiciil mcu would Iw tli« ese- 
lribul«)ro to them, fur nil iiave as deep an intemt in the prnvffT*- 
tion of bc«lth and life. In a large town, the library could be kcft 
in the hunpitiil, by the huuxe ^irgeoa; in ■ saiaU town, iu the unioa 
worklioiise, under the i-4treof tlte nuuftrr. 

Tbeie are likewise law lihraiies in Hime towns, — so should the* 
he in nil; and no attomey or mngistratc would drctitie to aubscnk 
if he hiid full assurance of the perpetual prescrvaliuu of such « 
ratablinliment. A good collection of re|iorta ye«r after jtmi »*i 
the greatest value to the Inwyrr, 

I'licse two are libraries which must Ite of genervl exteaaioii; bai 
special librariea suited to the mechanics and workmen of each t«n 
will vary. The Potteriea ought surely toliave a librnry of SncM 
and foreign works on the objeirts of (heir manufacture. BInunh 
bntu, \Volveil)iim]iton. aud U'alsall. want books on m»chiBeiy. 
All manu flic Luring luwna, moivoter, want iMKika girinx thiwn 1^ 
formalion aa to the exertion* of their foreiun rii al>t, otid uh to ih* 
state of the markets throyghvut the world. Indvvd bardlv ut* 
measure better adapted for uio promotion of our trade r«i.) ) " 
devised tban thu estahllbbmeut of special librariea. In InrKf i"' ~ 
they might be devoted to particular tradcv. Thus the (I- •■- 
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■■ftkcha' Compiiny of Lon<I(in K»ve a fine libnir7 of En^liah iin*l 
fonifli book* mi (lock nnd watch nuking. 

Wb*r**er wnnmon Khvola, «r >c1iv«1b of dealfrn, liofpltBle. or 
liltfnry iiMtitultnna, hav« I«en •** up, a Inrffe amvimt of public 
BuppDi-t bu b«>eii g)r«n to tlipm; nnri ihen> ctui b« ijo <fwuM that 
librariM wotiU ibare id KnglUh liberality and miiniticencv. li«t 
tk* namttle be *»t, and we afaall not want a Soiute, a Vtmoa, 
a Gi«nvil[i», nr a !lap«. 

To return to France, M. Mathiu ii urginfr, aiul w* hope nith 
•oeeeta, tlie adoption of hii ■iifr^eiitian* m a mean* of |>roinoti>ig 
lb* tnu^-««t>« of our rivnU in triule; nnd it bcfaovM m la tuk« 
■tniilar nieaitinv. At pri*iu'fil. Pari* il<ii-« not seem w> wMl nrtiv-id»d 
M London. ^1. AUlbiaa eaten Ihreo ini»i-inl Krieritilic fibntrl^a. 
ThML of tb« Conwrratoire dea Arta « ftUtiivni i*, he «*y«. the only 
on* wbirii hax priu:tii-al work* xuitpd to mechanics. It Is ttpnx 
five — but with n d^grtt of itlili<>nility whirh iK it xircnif! not oE'Cii- 
Itar to KasUnd — in the day time oiiiy, so tbut thii wiirkinif <-liu!4(iii 
luiTe Dill iull fariliti**- The lilirery of the Sociolt- d'Eiiir»urii|tn~ 
■wot poor l*I(uluktrie Nationalii in u Kiitmi-riptinn libmrj' like iKat 
of OUT Society of Arts. The colleclitiu in h ituoil unci. He namoB, 
fartJirr, as a sp^al tibraTy. that of tbe Uuyal Society uf Agricul- 
ture, bitl limits U»e RiKdinal librariot. 

In London, we can eaNily number tho following:— Tbe Uliniry of 
tho Soriety of Art*, that of the Invtitutiuu i>l" OivU Knginepni, of 
tJia )ii<ltiat« nf ItriUih Architects, of the L'tiiteil Sfrrioo ItiKtitit- 
tion. of the Clockraaken' Cnmnatiy ; besides tliose of Sir Julin 
Soane, tke Royal Af^cullural Sudelv. tliv t'ulle^ of (.liemislry, 
the Chcmiral flodcty, and those ol the <:olli-tri''K, atiil «f the 
Literamu>d .Mirrh«ni(V IiiHtitmtionv. The Koyil, ihf I.ri>iidon, the 
City of Loodon, tbe London Mn-hatiiiV, the Weft mi utter, tho 
Wotvnit md thil City of London Mvi^haniiV Iii>tit(ilion», have, 
amaatc lAhera, oonaidenbln coUectiomi of book) auitnble to [inc- 
tical men. 

We OMinoi, however, speali of lilirnrics in London without 
tkinkioc of one of the national blots — the Kritinh Muof nm, whii-L 
i»a libel on thin g;r<!at iiiilii<»trijil nittion. j^inoe Mr. Femiiomn'* 
fttpofr, thpre is no excuiie for thr noii-cxt-cutioa of a catalofiuc-, 
aad the_ uoq -provision of an evening reinlinpr-nHiiii. A aupi)]|' of 
uaefui Kiijtiiab ;ind furcigii booki! stiilnhlf to pnii-liiwil wi-n wc «liiilj 
b* content to wait for, an wc Imvc little hope of fei-viii|[ the library 
complete in those rcspeirts. We aui only bear testimony from our 
own experience, and tbc inconvenience tu wliioh wriuvc been sub- 

fcet««l in atteniptiiiK to get information fur thin .foiirmit^ iw tu tlie 
eunplcteneM of tlie library aa a niitional lihrury in emeiitUl 
books on eofinecriitg, architecture, arid the ulticil Huhjectitt. We 
CttO ffitk quite as ttrotiiilv «« Mr. Fcrfiuasun on thi» bead. We 
must b* «ant«nt, too, l" wail for nomc more libernl ordeal than the 
caprice of Sir ilenn- Klli:* for the udtiiiMioii of rcapeclfible men 
Into the MiiMum libiary. Wc lino* of uijuiy grows cases of the 
refuiud of eiimpetcnt psrtiea. 

AI. Malhiu, nc hd esroMt of the practicability of Iila sim;- 
ire^tion^, has appended to hi« work n jirtced catnlogiie of a select 
Mm'ul library, clashed tinder each bend. This catalo^uu will bo 
found » wy tuyifnl to those of our resder* who may wJBb to obtain 
the Iitteft French work iindi>r es.'h bead. The eaiin»iite uf M. 
Miitbia« for an iide(]uate Mientilie industrial hbrury. in !.:»(»/., in- 
cluding I.oji ilistiuct work«, iind 3,1GJ volume*, of which, lu-o-. 
tliirds are in uctiivo. A Isr^er library for l,smi. would include 
BO<me of the old works. He prujioges for a town of ]l)0,(>uo piH>ple, 
m library of HM) volumes, cuNtinj; ItiOL; nnd so b^ gives eitimate* 
fur eacb dnim of library. 

\Vt do not expect tho gnrerntnent to (rfve money, hut we do 
urtte thai mi tinie should W lii>.t in giving te^elallve fi>eililie> 
for the exlablixhrnent of inalienuble puMin libraries; w> that thft 
liberality of individuals and ci'rprjriitiojift, uf tnaiilitn iind work- 
men, may hare Iree acope fur it* eierciiie. 



Rutt* an4 Rtguhlhn* nf (hr: Architerlurftl F^tiling LiUrary, sa, 
Hrompton (.'reticent, Bn>m|iton. Establi^liod IStfl. Librarian, 
J. MAirniAa DoDi>, Arcljitect. 

Mndi a« w« nre disponed to farmir tlio sicbernc, a library of the 
kind being at pri>G4>nt h fireat denideralum, wf cunnnt refrain fixim 
remarking that the lun%lilT itmsen for it alniiMt oiIh off all reaaon- 
abl* hope of auocKM. The exceedingly ^oat iDcoDtenience «t- 
tciMlijig the situation must we lbiiik,'ilr)ko every one; for. In 
fact, the situntloi) hi suirli, that it doea not frive the expetiment at 
an ft fair rhsnce, si> ibul ahould — n^ ifi intimated— -the Library b« 
ttlo —d at the toA nf a twelvemonth for want of a suffiitieut number 
of Mkacrlber*, tha failure of the undtirtukin|{ wilt be attribnled to 



there beiag very little dispositinn on the part of the profession 
and students to suiiport an eAabtiabment of the sort; wher«a«, it 
will be moru likely to bare been occasioned by the dilEcaltie> 
thrown in the nay of their nudciiig une of it. 

Not only sbonld the establishment be within town, and in tome 
lolenikly cenlml ait'iAlion, but the Lihinry itiielf sknuld he mure 
than a rrpositury fur the baok». it bcinf highly desirable that thore 
shuuM be ndrxicintc Accomtnodntion (or consulting ihrm on the 
Mjiot. It would frequently happen that a perann wanteil merely 
to refer to a idni^lr iiiihjna or wi, in a lur^e work of enp'ovings; or 
else, if, OS very liknlv, unaeciuainted with a work, want to look 
it over before borrawEnr it, in order to Mioertnia whether it would 
be worth his while to have it sent him. The mere carriage of 
lari:o foliuf hackx-nn] and fnrwaril will, in the course of o rear, 
make a iMnsldeirable addition to the subscription money; where- 
fore it would he particularly unsatic&ctory to tiub*rriber» to Iind 
tbDm*«Ivrtf quilc diiiappoinled in a book of (be kind, after they 
had orilcred tt fniin the Liltrwy merely in <on»e<|uenc« of the pro- 
mise made by it* title. We four, therefore, that owinj,' to h\* not 
bavins provided the rc^iuinte facilities for bia Libntrr being made 
use of, the proprtelvr Iioh vufpHfed in a whome whone (ucoeai^ 
though pownble, ii bv no meMns pTobiible, while iu failure la likely 
to prevent any other attempt of the kind beiiif made, — at least, 
for a long while to oome. 



LAW OF PATESTS. 



Frovt the Rfpnrt f^ l/m CotnmUt«e on tfif Signal aiut frfey 
OjJIcM, nfrjmtited by the lAmlt t(f tht Tmuurg la inquire laUt the 
eimimJ'lttiirri connrrt/tl with the ojJSw* 0/ Iht Cttrk* Itf Ike Sijpul an4 
0/ Um Lonl rriiin Ural. 

PatmU qf Ini'enlion. — The Treasury Minute constituting our 
coinmitlee diiectH our attention only to the practice of the bigaet 
and Trivy Seal (JUieca. But in coosidcriug the vubject of pncaing 
letters patent through Ihow office*, il «■«» very difficult, if not 
iuipoosiblti, to exclude altovetber from con»ideration iho other 
statfea through which they had to pdw, inaiunoch a* the Nfveral 
sHcccseive stages are intimutely conneuied with «Ach other, and 
form link* in a coiitinuoua cJiain; and in deciding upon tho ov- 
pediency of reforiniiig anv office, whcme fuucliona are connected 
with th.>Mi of other officeKi'it ia neoeaaary to m« wbnt the fuiicliunM 
of tho#o "ffiew are before ajiy decision can be «iifely made. In the 
evidence, therefore, annexed to thi* Report, it will be found that 
we have extendnd our inifuiry into the peneral pmcoij" of pnwing 
iviitent* of invention, imd though we do nut de*ire l« exceed the 
limits of the duty with which w* are intruxted, we think it right 
to offer 6o>ne gcnenJ o liner ration* on tiie subject. 

^Wfftii and Xaturf, — It is imitossihlo to rwcertnin with eertainty 
when Kri>ota uf letters patent tor tho »ol« "He of inrwtiona were 
firiil nwkdo in this countrt". •'"^ ll>"« " reown to believe that thU 
prcniKiitive of iJio crown in »ery ancient. The crown derives thJa 
ureroKulive frvin the ei>mmnn Uw, and not from any rttlule. It 
w vested in the crown m the depowilwry of thf nuprenie esecutive 

tower of the state, to be exerciood on the behnlf and for the 
eiiefit of the public. No stntnte is to be found relating tu Kraiitt 
fur the Mile nw* of indention* prior to the fttntute of SI JiUL I. C. 3, 
i'alleil the Staluto of Monopolie*. Thm statute waa puiaed for the 
purpoee of mtr.iiiiing tho crown from making extravagant and 
illegal grants of monopolies. It decliLred all munopoliva whal«»- 
evertob* contrary to law nnd void, excepting "letter* nateot and 
grants of privilege of the sole working or making of any Dew 
mnnufaeture to the firKt inventor thi>reuf.' The only other public 
acta relating generally to piiteiita are the 5 and « Will. IV, c. »», 
V and 3 Vie, c. 6T, and 7 and H Vic. c tfS, whi(tb provide reniediea 
for deiidencies in the old law. * 

ifoJr 0/ Onjtitinn.—TUi grants of the crown mnst be made by 
charters or letter* patent under the tireat Seal; and Iho command 
giveiisto the lord imimcellor to make a patent for an invention U 
alway* by mean* of a writ, or bill, Muiled with the privy nal, 
becttuu tfaetjuceii cannot hertPrlf make her letters patent exot))t 
by mean* of her minitter*, who act according tu her legal eummandit, 
and therefore when tlie patent i» written, the words by '"Writ of 
1'rivy Seal' are Inscribed, to ahow by what authority the lord 
chancellor seals the grant. 

Tbe prewnt practice iu regard to the granting of patent* for 
inventions ia, that in the irfX iniiUuce, a petition to the Queen ii 
left nt the office of the serreUry of *lale lor the Imme department. 
1 ho «.vrctary of state refen that petition to the altomey or 
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fli>licitor-fi«n«niI to corwdei nnil report tlicrWin, in oriier that tlio 
•.■niwii tnay h«i udrisi'd ri'R[iprtitiit tint l«*|i«lity of the ^imt KiOK'>t 
r»r, and ibe expeilieucy of ((rantinp It. IJpuD the pvtUiiiii Ixtirifclef^ 
at thechiimI>piK of the attorney or •olwritor-gem-ral, llie title of tha 
invpiitiun inarrtiM in the iirti lion im n>in|)iir^ with the descriptions 
which »re eurliuiicd in nil the lulMiitintr cnvejils in the afRiv, If 
tiie invention bit not iifTccteil by nny of thoae cnveatii, the patent 
ill Htiowtxl t4> |inii'P(>'l : liiit if the titip nppouv t« relate to sn in- 
venlion which uxnea within tJie iteiieriil deiwriptian cvntiuned in 
ailf of the ciiveatc notice of the p^titiou iawnt to «iivh pxrt}* wlio 
hu KiiliMXi] Hiich a cnvriit. 

A otveat atrial a patent i*, in NulMitance, a request in writinf 
that a patent for a epecilied purpose be not grnnicu without imtioe 
til the party wlio rntrrti the cnveat. Cjivc.ils may lie entered at 
Hie chnmtient of thi- atlorticy or M>lit-itur-|Cfneral, at the Tatcnt 
BillOffice. at Iho Signet Office, at the t'rivy Seal Office, nndat tho 
Pulrnl Office of tht Great Seal. 

The folloiriniir are the prooeedin)^ tin a enr^at before the att(»r- 
iwy wTBOlicitor-pen^ral at the reitort, or fit*t strife: — 

The pariiuH t<> whimi notice lia« beoii M>rit are alloved aeven 
riaj-a, nitliin whidi they tnu»t enter their ojipoeitioii, if they 
intend t<i opnoae the patent. If no oppmilion Hike pitice within 
that time, tliv pati'tit pmcveils, lui of roiiriH'. If the tuteut be 
dnij opposed, the jirucevdiii^ are arretted, and the applicant far 
the patent munt obtnin an Mppointment for a hearing; before the 
■ttiirney or iioliciti)r-^ner.-il, mid a fiumnniiLo is cerved upon the 
nppoUne party. 

After nearinft the partie* aeparalely, If the attorney or solicitor* 
genera] bv of oriinioii that the tjueen ought to be ndvised to ffrant 
the pmyer of tliit petition, hi> reii'irlx in favour of the petitioner, 
and the re|iLirt ia left at the Ilome OUice in order to obtain the 
Queen'a warrant. If the uppo«itiun be succeitBful, no rujKirt is 
made, and the appUmtion dnijia. 

The Queen'i wu.r(ani contain* her Majeaty'a authority to the at- 
torney or solicitor-ifcneral to pretiare a bill for the intended patent, 
IVhen romiileli-d , it in taken to the Patent Bill Oflice, which la an 
olEce of the attorney and ■uiicilur-jteiieral, where all kills for 
piitrnls to pn»f the GreM Seal are prepared. I'pon llie receipt 
of H warrant for a bill, the engrossing clerk will prcpitm tlie btll 
as ■ matter of coiir^ie, accordinff to tliK e^lnhlinhed form, If no 
oveAt hare been entered a^OEt It In that olBce. 

Any itenton may i>ppoec a patent at this sta^, whether he have 
opposed at the previoim ntajte or not; Rot as a nei;e«wry pre- 
liminary, he is required Lu deposit the sum of 30/. aa a security for 
the ciiKtK, which his neglect to oppose earlier cituscs the npplioant 
for a patent to inair. The hearing at thin stntre- ■>■ condnctnl in 
precisely the same ninriner as at the report, if the opptnition he 
KBCCCscful, nil further proceedings arc stayed; if not, tli-o bill is 
paaned and luhmitteil tti the yueen for sit'nntiiro. 

The bill, thus completed, in the (juecn'n Bill, and it passed to 
the Signet Office, where it ie filed, as the warrnnt to the clerk of 
the aignet for iiiuing the Signet Bill to the Lord IVivy Seal. 

The f^ignet Bill i* in like manner liled at the Prit-y Seal Office, 
aa llie lord iirivy wii\'<f warrant for his proceedings. Though 
caveats mny lie entered both at the Signet and Privy Seal Offiten, 
onpoNilion IS now never made at either of these atageti of a patent. 
t ndny i.i the only public sealing dny at the Privy Seal Office; but 
A bill may be oeiiled, nt a priratti Meal, or any other day on pay- 
ment of nn oddiiionflj fee of %/. 

After the delivery of ibe Privjr Seal Bill, the proceedings for 
obtaining a pnleiit Hike place on tlie nommoti law side of the Court 
of Chancery, where there are aeveral olfiters whose duly it is to 
prejiarr, wal, and enrol, letters patent. 

The ffrant of a jiiHent may be agiiiii opnoied before the lord 
chancellor. In that cme the ajipticiint for the piitetit must prepare 
u petition stating all the factti and procecdinpt, and praying that 
latterH j^atent mny be made and BL'.iled in pur^unncc »f the writ of 
Privy beat. Tlie nuiti-rtnl ullegationn uf thin petition miint be nup- 
]iorted by affidavit, to he sworn before a inuHter iji diimcery, and 
the petitioner's opponent muiit he served with a copy of the 
petition and of the lord fJinncidlur'n.-itiswertoil. I'pon npplrcjiti on 
i\>r that ourpom, a day U tised fur a bearing befi-re the lord chan- 
cvUor, who gonenliy rtltn the matters of the petition an<l oppo- 
•iliou U* the attorney or aolicitor- general for a apecjnl report. 
'I'bt paitiea are then again heard liy the attorney or Mdivitor- 
gencraj upon this reference, and if they are i>nttiified with liia 
report, the lirJ rhnncellor miikcs nn order in accontunre there- 
with. But if eitlier party b^ dimutialied with tiie report, he must 
prepare a petition to the lord chunuellot statiug his exM-ption* to 
Uie r«f>ort, and tbo lor<t chancellor will then, after again hearing 
th4 partieB, di-pv»« of t)i« pietittona •« he may think juit. 



If a patent be not ojipnsed st the Patent OfRre of the Omt 
Seal, it is senled in punuance of tlie writ of Privy Seal. If the 
patent he opDuaed and the Ion) dinnoellor decides on granting it, 
It will be araled aa aoon aa bia lordship's order for the pur|ici!iehn 
been drawn «p. A re«cpi U first written in the niaricio of the 
Privy ty-at Bill, atnting the day when the lord chaDC<^ur reoetved 
the bill. The clerk of the oatenU then cngrmwa th« patest, 
copving it verbatim from the Privy Se.il Hill. He aim prepares a 
duclcet for the lord cbnnrenor'n signature, contAining the nanevf 
the party to whom the piiti-nt h granted, the title of the invciilkia, 
the extent and duration of the grants the lime olluwed for apetili- 
cation, and the date of the grnnl. The rwrepi and docket ire 
signed by the lord rhan^^ellor ; the Utter instrument being the 
warrant to the sijpllator or aealer, who aJIixes the Ureal Seal lo 
the patent after ntiKfylng himself that it i-orre»pond» with the 
docket. The patent httvintf been sealed, all the document* are 
tAken back tu the Patent Office, where the patent U put iat« a 
box and delivered tu the patentee. 

Every patent for a new invention contaitu a proviso that thi 
patentee nliall dmrribe hia iuventiun hy &n instrument in vritin|^ 
under his hand and aenl, termed a epecificAtion, and thiv apeci^ca- 
tlon roust be enrolled in chainTery nitbiii a given time after the 
date of the patent. In default of which the patent become* void. 

L'p (o the 1st of January last there were three oScc* in which 
spcciticHtions might be enrolled, viz. : — The KoroUtwnt Office, the 
Petty Bag timce, and the Bolls Chapel Office. 

The patents them wive*, tfigetlier wjtli the Privy Seal Bills and 
dockets, are enrolled at the Enrolment Office, where the ruli* are 
kept for two ycJirs and then wnt to the Petty Bug Offic*. wl»eaei. 
after the Uokc of u teitaiii number uf years, the Patent KoU* ana 
Privy Seal Billi* are lirudiv wil to the KoIIh Chapel. 

By nn act passed in the last session of parliament, 1 1 and 19 
Vic. e. 01, it isenjicted, that from and after the l"t of January, 
IHiff, all vpecifivatioux shalt be enrolled in the Knrohnetit Office. 
8Ine« that period, therefuro, the nBccuity fur enrolling cpecttM- 
tioDs in th« other two offiecu no longer exists. 

Rerommmifationn rvfprftinn Faimttt of Inveatiitn. — After considw^ 
ing the evidence, we hav^ eome to the eoDcluslon that the nunbOT 
of sneressive stages through nhieh (as n-jll he seen from the fur^ 
going detail), a tiutenl for a new invention mti*t pnaa before its 
nnal eompletion, m pnidiictivi) of great trouble, delay, and eipenae 
to the parlv aeeking the grant, without any corresponding bcMil 
to the public. The fullest opportunity aliould, no doubt, b« sf> 
forded to all perMon* whciKf iiitereotH msiy be affected by the grmnt 
of nn exclusive privilege to maim fact tire some particular article, 
to show thnt gotMl grounds exist why the privilege Kfauuld nol be 
granteil to the nnrty applying for a palriTt. 

The object of granting a patent lor an invention ia, not merdy 
to secure to an Inventor the fair reward of hia Ifibour and ingw- 
nutty, but also to benefit the public by enciiuriiging such iuveo- 
tionis and it i« VKsential thiil the crown idioiitd have nome tribuail 
to refer to for advice before miikiug such grants. With these 
object* in view, it has not appeared to us thnt any tetter rourie 
ran l>e devixed Ihnn a reference to the alttiruey ur sol ivl I or -general, 
to inijuirc inlo the merttn of the i-ireumatancea set forth In the 
petition, and report there^in to the crovn. 

The inipiiry would npnenr for the moit part, t« involve ron- 
■ideratiotm rather of n Vgul than of a M^ientific nature. But 
should questions arise, on an opposed petition, where n more than 
ordinary familinritv with acLentitic subjects might seem retpiiiaU 
for the due rompreliension of the matter under i n veal !ga lion, tttf 
attorney or aolieitor-genernl wnuld always have the power, which 
they now possess and exercitc, uf calling in some man of practicil 
ncienoe, unointie<rted with the iinrtie* before him, and unprejudioal 
in the matter Sn dinpiitr. In aid him in coming to a just decisk*. 
Wo think, however, that ample opportunity hnving been given fat 
making opposition at this stage uf the procerdingn, no ade^uatt 
ailvatitiige in derived from n MeM>nd oppoKJtlun at the Pateat BSD 
Onice. It aeema, moreover, thnt o^ipo^xiona at that stage KntS 
uiifreq'icnt oecurrence. If thiti opinion should be ndouled, aal 
the prowedings of the Patent Bill Office be di^pell^ed with, «l 
would then recommend tliut vonie uublic notice, by adverttMmat 
in (he (iastile or otherwiHe, should ho given that a patent for ■ 
particular ohjccL has been applied for, nut niuning the applioiot,** 
giving more than u very general de^criiitiuuof the object uf the i*- 
veutiooj uiid that a sufficient number ol days »bo<ild be allowed fnfl 
Uic date of the atlvcrlii^t-mcnt before proceeding with the pctHiw 
in order that n fair opportunity for oppoxition may b« afforded (4 
pHrties dexirou!) of opposing the grant w>iiKht for, 

VV'c would alao retuaunend that un outline description, such o 
ia NOW required to be depuaited with the attorney vr voUcit«f- 
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mtnd In eaaot at oppoMd jiMtenta, shoiiM ht rMjuirffil t» be 
nnder wml, vith erny piAiUan on ila firt.t tinvcntntion 
lone Oflloe. It is not propowd Uukt thi« outline dNcrip- 
I or^Miticmtion sfaouldmip^ntdethecpMifiMtion nowre<|uireil 
I be cnroUed in clianr«ry, nor tliat it Mhuuld 1><i n*qiiir4^ to riil«r 
■to the details uf tb« invention; but that it should be eoniidered 
kimlins im to the principles of it. 
With theM pnviwH «e am of tminion that a patent wh(<n 
anted might take its date from the day on wbir-h the pelitiim ia 
f rf«ptite<i ; instead of, aa nt present, from the day on which the 
^al«ut i" iu>iiIimI. 

We wtHili] further luggMt fur ciiu«iderntiiin, whi-ther. nfter the 
of the attorney or solicilor-fteiieral recommend iiiu the firant 
'tfa* pat«nt, a (Queen's Bill, cjirrjing the recommenaation into 
, might not be prvpuretl al the' Hone OflSc«. and Rubmitteil by 
aecretarjr of state for her MaJeKlyn iij^nattire. We aee no 
__ KMi whrit sbciuld be engr<med nnnorchment; we think, on the 
jeontran', it would be far nion* rnnv^ni^nt if it were prvpAred aAer 
'the maniter of an nrdio.iry ijgn mxnuAl uMrm.»l. 
> We ore of opinion that the (^ueeu'i Bill, when duly iiigned, 
teen Id bejtawMvl nt oncv t» lliv lord privy senl, Hithoiit the inter- 
Pimtlan or Ihe Sj^fnet OIQce; that Die Privy Seal idiuutd ba aHixrd 
■Id ibat instrument upon the uutlionty of nn iaatructlon to thnt 
latTect fniin the wcretary cif stnte; slid th»t the two Iranccript* 

Srepared lu the Patriit Kill Office, whirh tiuw runii tliv Signet aiid 
'riiTT Sea! Billi, fcbuuld be dlkirenaed »ilh. 
yS e, at t]ie same time, recommend that the public seal dnyn, in 
Privy Seal OHirv <lh<>iilil Im* rKtrntli'il to two diiyii in the week. 
If tfa« pnceedinip in the Patent Bill OtRce and in the Sicnet 
'Ee* he entirely dicpeuKed with, the feo« now payahlo at thoM 
met of GOiilM ccwe to be levied. It bei-<>me>s therefore, 
to revise the eharfres to which letters potent are liable in 
iag ihrough Ibeir severuJ vtiifes previuuily to their arrival at 
be Great Seal. 

I In the ease of patentii for inventiona, the eonRiiin^ the o^oei- 
4ion bvfor* tho attorney and soli d tor -^rnernl to one itBfte only, 
rill probably render iMCvawry « more rigid i n vent ignt inn nt that 
than ia required under the prawent ayatem, and will Uimw 
reapontibility upon Ihe report* of thoae ofliners. We 
■rthat, under ihene I'irciimKtniiccH, the Attorney mid eiilicitor' 
' <rou]d liave a fair claim to uhiglier fue for the liiigli'heiiring 
Bnd report than ia allowed them at preaent. We recomnen^ 
itticrefnre, that one fee of ID guineas nhould be alloned to the at~ 
ilpmejr or ■Hdicitor-geneial fur the hearing nntl rrjiurt together 
luacluding the feea to th«ir clerka), iiiaieu^ of the aepmate feea 
Shey now receive, amounting to 3'. St. for Ihe hearing, and *l, U. 
Jbr tbo report. 

{ We further renmimend that, in lieu of requiring <ucceaaive pay- 
ineota of feea and Ktamp duliea at the iteveral public offices * 
^anip altould be afhxed to the (jueeii'a Bill in the department 

Sifai which it ia prepared. In the r-anv of pnlent" of npjiiiintnii'nt to 
■flee:, the amount of thia aiaiiip might be a siniitl ]>er cenlage on 
^e aalnry of iLe office. ' In the caae of p^iteiits for inrcntlunt, «e 
Hold iriommend a stamp of uniform val'ie, without referi-nce to 
le nuiJiber of name* iitcludfd in the grant. Should it he ile- 
^TDiinetl to extend the power uf grMntiiig putenta iiiiiier the Orent 
' ' of the United Kingdom to Ireland and ticothind, nc arr dia- 
lo recommend Unit, for n patent extending over the t'nited 
J tlw Channel lilaiida, and the coloniea, a stamp of Afly 
I mmJd be required. 

if it ahould be thouuht Inrxprdicnt lo dehar invenlora from 
hking out patent* for Rnftl'iod rilone, in thiit uiae we reuommeiid 
lilt a atainii of thirty pounds ahuuld he imposed on pBtents fur 
igland, with the Channel Uland* nnd colonic^: wilh an ndilillnn 
twenty noundi for t^oitlnnd nnd Ireltind, ur of ten ciouiids fur 
Ither Si-utinnd ur Ireland Be|iuralely> We are inclined to believe 
^KUch an arrangement would ttnord sntisfnction to piilciilccH, 
■uld, nt the munv time, fompeiijuito the revenue for tho Jmw 
It would itintiiin hy the aito|itii)n of the course we lutve 
ended. We do not feel ourselves iiuthorited to mnki.' any 
tions in regard to the firaoeediiigii before the. lord riiuricellcr. 
't have, however, had our attention culled to the nubjevt of the 
pccilicatiiina nnd their niride of euroluicul, which is intended to he 
vr the infurmntion of tlio public- 
It la of great importunie to a p^rtv applying to take out a 
■tent for an invention, to aai^ertain what pntenta in relation to 
lie Mjne object have been previoinly taken out; oiherwiae, after 
baa incuired njnaidemble exjienae in pcrfeeling his invcntioD 
id obtaiijiug a grant, some previuui pnlent mjiy he di«(viviT('d 
tbicb may vitiate hi* patent by destroying ita originality. For 
*"ia, and other reawn", tt would aeein very desirable that specifica- 



tion* ahonld h< mftde more available to the public than they are at 
present. 

It has already been ntnted that apeeiAeatione have keen hitherto 
enrolled in three different offices, searches in ell of whteb mnat 
frequently be made before a partT seeking lo obtain a patent Tor a 
neu invention cnn aatia^ hintaelf that no aimilur patent baa at any 
time preriaualy been mnted; sad, from the alwence of tndim or 
proper idueilleatlMi, tnew eearehee mart nlwafs be ettendnt with 
greet vneerteinty, nnd oAen with greet expenae. The diffleuliiee 
of aueh a aeareh ere enhanced by tbeapecificatiaiwhan^copieil on 
rolls in an engroasing hand. 

H'c are of opininu thnt theae nnocifleatlone khMild be eDier«l lo 
bo<ik-form in a common hand, anil tbiil proper indices should be 
made of lliem. They would then become very valuable refrrenret 
for the public. 

Another point to which wo havo had our aiientiun verv much 
directed ia lh« neceaaity of a patent going through three i^iatiiicC 
nnd separate proceaaca in order to be liinilo avaiUhle for the three 
hingdnms. By the Vllh article of the Act fur the Union of the 
two kingdoma of England and Scy>tlaai), .S nnd 6 Anoe,c. 8. it ia 
enacted, "That n senl in Scotland after the I.'nion he Hlwayn kept 
and ntnde use of in all thingn relating to private righia or graola, 
which have aaiinlly paaeiid the Orexl ^<eul of Scotland, and which 
only concern ufficea, granta, commiaaiona, and private rights within 
that kingdom." 

By article H, eee. 3, of the Act of Union with Ireland, 59 and 40 
Geo! in..c. fiT, it ia enacted, "That the Great Senl of Ireland 
may. if hi* Mnjeaty aliall *o think fit, after the I'mon, be uwwl in 
like m:tnner aa before the Union, excent where it ia otherwise pro- 
vided by the foregoing article*, within that part of the United 
Kingdom called Ireland." 

Thwe ennctmenU preelwde the lord ehanoellor, though keeper 
of tho Ureal Scnl of the United Kingdom of Greitt BriUin and 
Ireland, from grunting a patent which can extend to Scotland or 
Ireland. An inventor, therefore, in order lo aeeure to bimaelf the 
full benefit of bin invention, muct, in many «aaea, lake out a patent 
under each of the three (treat senla of England, Irolaiid, and 
SiMtland ; tliereby, in addition to the iiicreioied Imublc and dehiy. 
very eoosiderably raiding the *xpeua«* of liia patent. 

The fees nnd other chereei tDCumxl in taking out a patent for 
England, the Uhannd lalnnds, and the colonietf amotint, on an 
everwe, to about IMI. it'it in order to secure a patent for the three 
kingdoms, a patentee uuat iuvu< an expenditure of probably three 
times that nniouiit. 

The following i> tho omme pursued wilh regard to pntenu la 
Ireland and Scotland : — 

fn Ireland,— Ut. Petition to the Queen or to tho lord lieute- 
nant of Irelnnrf. If to the Queen, ll is refcrrwl to the lor<l lieu- 
tenant. In either case the petition is referred hy the lord lieu- 
tcnnnt to the altorncy-generul fur In-luiid for report, — 2nrf. (In 
the receipt of the nt tonic y-Kcncriil'a rciiwrt n draft of a Queen'a 
letter in |irv|>arcd and furwartled to lb* llotiie-c.lfice In London. — 
3rd The Queen'a letter, which contains the nuthorily for the grant, 
13 nigned by her Majcaty, countersigned by the soeretary of date, 
entered at the Signet Office, and sealed with the Snynet, and re- 
turned to the lord Jieutunant, — tth. On the receipt of the Qoeen'a 
letter, » warrant is prepared for the lord lidnlennnt'a aignoture, 
directed to the attorney or sulicilor generni, aulhuriaing him to 
draw up a fiuut (.■i>uUlnuiK a grant from the Queen to the partiea 
opplyiiii;. — 5th. The finnt in suhmitted for his exoellencya Kignn- 
lute, and the Privy Scnl i» nflixed, — 6lh, It t« forwarded lo the 
clerk of the crown, who prepare* the ncce««»ry document theieon, 
to be paMcd under tliC (Vreftl Seal of Ireland, 

Cuvi'uta nguidnt grant* of patents may be lodged with the nttof • 
ncy or wilicitor gencriU for Ireland; hnt previoualy to a hearing, 
the opposio); parly ia required to lodge ML to cover tlie expense* 
of the in(|uiry. 

Ill Sciilan'l.—Ul. Petition to the Queen, which ia left at Ibe 
Hoine-DiKoe in London.— 2nd. Hcfcrcnie of petition to liird advi.. 
cate of Scotland for report.— 3rd. Report of lord advocate.— «h 
Queen** warnuit, prepared at the Homo Office, directiiin prepara- 
tjun of Ihe patent. — 5th. The pntcrit ia prepared in the offii-e of 
iJie director of CImnccrr, nnd carried ul once to tbo office of ttio 
keener uf the firen,t Setd, lo have the Kal uKxed. 

'I he auiEie prooeed intra in regard to opjioaitiiin lake place before 
the Jord advofatc as before the atloraey or solicitor gcnvrul nt the" 
first stage iu Englaud. 

It ajipears that previously to the paoning of the Acta of Union, 
patents eitending over Ihe three kingdomo were sometimes pawed 
under the Great Seal of England alone, and wc see no real prurti- 
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i-kI iiuanTdtleDee whioli ir<Kil<l «ri»« from pertnittiiitr such a mnrM 
to be papmied at tii« i<T«>>pnt time. Wr would ■iiit^«*t th«t nil 

GtlCJil* for nnir inrentiomt miifht bo granted a« af coun« for the 
nited Klnffdom of GroAl Britain and ireland. anil th^t the pru- 
<;««il)tif(8 fur obujninif n pnt«nt shoalil tak» |>la«« in thh kinfflom 
oaly, Th( ajMriftiNttion in that caM ulimiM btt requiivd ta be cn- 
rwiiert in eaeli of th9 three »|iitalji. 

'Itic pri>c(«dinfrd fur n jiatont, whether in Knirland, in Scotland, 
■ir in irularid. mimt nriiiitiuK' \>y [tetttinn to tha cruwii; Mid it 
would itv«m that S«<it<ili niiil Imh inventart alnovt invariahljr take 
out pntfiiiU ill Kn^land, if not iireviuuHlv to, nt all evenca imme- 
diatslr aiter, takiu; out th«ir Ivtntvh or Irish patent. The advan- 
tage Uiernture, that woiilil nrUc tram tli« cuurwe roeummemled, in 
tJw HviBf; of feca and Dthcr ebarffnt, and nf time and trouble, 
wrould be at least aa rreat to the ^otch nnd Irioh patentee as tu 
tha Bn^iah. Cwwa, however, may nvtux in whidi it miKht be nd- 
rUgUe to have the upinian nf the erawn Inwven in Irelarulorln 
SeMdand preriotuly to her Majesty being advised to i^ant lier lei- 
imHient. 

Wk woiilil th(ireft>n> fiTiire*»<t, that if it nhiiutil )ie dAt4>nnined tn 
(rive the jjuwf^r of pruiiliiiK patcntx uiidnr tlie mnaie lireRt Seal of 
tke United Kin^^dom, uliivh shotild have effect in Uil* threnkin);- 
duraK eiiually, a diseri'tioitary puwpr olxmld bit ^ivi-ti tu lh« Mx^nt- 
lary of alal«, enabling him. aliwild Im kch lit mi to do, to refer the 
petition to either the attorney or to I ii?i tor-general for ivnglnnd, 
the attorney-gBneral for irelaitd. or the lord advocate «f l^rotlnnd. 

If tlK vitwt wlitoh we have formed with reffard to the nholition 
of pateiita in aome cnae*. and Iho «impliRc»tiun in all of the pro- 
e«MoFjpMrinf[ thV^n, shall be Approved nf, the retention or the 
Slfliet Offioa a« a distinct branch of tJic department of the More- 
tarjr of state will become anB«cewary. 

MatlUon of Si^ttrt Cffiteereeomimnilfd. — We tfarrcfurr recommend 
tliat tJie Sii;ni>t < >flirc lip idiiilidiiril, and whfitever biuineaa may re- 
main to be traiMocted cimnected with the Signet be tronaferred to 
the Homc-offirr, together with such uf the rctwrds, &c, nowdepv- 
Mteil iti the fii^net Office m mar be neceMnry for the purpuaea of 
oAciul refererive. The remsinder miKhl he cuiiaifroed to the cus- 
tody of the MoMter of the KolK or to tlio Sl*te l^aper Office. 
The amount of biwineiw thus transferred to the llonio-o^ca oouJd 
uot be rery conviileruble. 

HMommewlalion rerprvUnp Prirg Smi OffU*.^]t would etill be 
nKCMtjtry to r«tain an enlnblUhmeiit for the oflire of tlie Ltird 
Prtvy Seal, though tlie diitleN of that oAco would bo much re- 
duced, nnil woitlfl not occupy the time of mure than one clerk The 
buMnewt of tlifi !^i^^et anil'i'rii-)- bcid OfliciM i» at pment non- 
ducted ]n the lume bouic in Atiiiittdoii.xireet, fur which a rent la 
paid by the public. The abolition of the Siimet Office would 
render the rclcuiion of ttiii houio imnccctMxy. IT ApHrtmentH 
ctnild be iiniviiled for the future iiccommodatioti of the Lord Privy 
i^Lvt's dcpMrtnieut la wiDie one of llie public buildluKs In IV'hllc- 
hall. it vruulil be a ^cnt cunvcniciLce in the traniAL'tion of thebufti- 
ueiviof tbalolIiiMi. 

We think it de.iruble to refer to the Act of I Vic„ c. 7S, iy 
which ihc Quc«n is pnahlcd to confer ct.Tta!a powers and immuni- 
ties on tnuling or other cumjiii(iir>t by mciin* of Itrtlcn pntrnl. 
The operation of that act trill not be in any way afTeded by the 
ctiangc» propnscd in thj* Uepnrt, whicb Iiu»e reference only to the 
mode of p-ionri^ Ifttcn' patent. 

In cunuludinK our Ri-iiortv we bi'c U^nve lo expTf.-u a hupi* thai 
llie iiilcrrittH of indi lid ualn whu may Im alfectcd liy our roromtnon- 
datiuna aud *uggeitiunB mnv be dtily conniilcre^t, and that umiiucn- 
nation nuty he uwarded lu tliusv whom: tenure of uAico given tneta 
■ Utie to claim it. 

Mixta. 

G. CuKxitivjtLi, LawM. 

II. ItlCII. 



IMPIIOVED LOCOMOTtVK BOILER. 



Om li4 JUaatf^ae^nrtf ^ Enant^lM Citpptr al CanfM. — WImd Ih* Ctifpfr 
hu l)t«B thiiifd into tli( deitr«'l forai, it ia to !» vleaoiuxl, hut not leoutcil, 
(sdanerwardi welled oilU wiUr, ■«(! iprinkled witli llie enaiii«lliiig com. 
paiiijon ieteadi^d to form lli« grounil. whii^b uiay Iw tii^itt oliilc or co. 
iiurRil. The nrtlrlc li Ihrn put in a niufllc healed by mriiii of ilit Naiikirtn 
ciill (ihi« is (ouni) to lie thf lirit fuel). Wtinn (he g''nuDil tia* bnn produccfJ, 
tli« arlicla it •'lihdrawn from tti« niutBe, and covered wlih aa iron btll, in 
order that It nit* ctiol thorUj i thg ground maj tic tl^rn nrnintrntfd in I ho 
tame manner ii p'^rrcUin, tnl Hfiain patt«J thr.ib|:>i llic miiffl'. S^Vfial 
ipaeimeai of cnanel, and onlnun upon pnimL'l, h»*t been depniiiEd at liit 
Kit7«l BianufMtnry at Snrw, iu ordir that the maauficturtn in Fraaet niiy 
iMBiadi latoelaiad with the art. 



I 



On on ImfHWttd ZiOeomMrM AiUfr. Br Mr. fUmBorroit. 

MHoebecter. — (Paper raad at tke InMitntUn <if ?t[e<lianieal Kft^' 
(^neerti, llirmingham, July iUtb, Cbariaa Beyer, hw^., V.l*., in tb« 

(hair. 

M'ithout dt-tcuH8)nK the merits of the various smntjetneDta tad 
dis]>0Mtions of the workinj; parts nf Incninolive engines the aulhuc 
of the pttaent paper pnipusi'i to make a fnnr ohiiervationa reinfect' 
ing the moNt vital part of Iheac miicbinea, that upon whidi the 
satisfactory perfoTTnance of all the detaila mutt necessarily depend 
—namely, the Hiiiler. 

Before pn>ri^dtn)[ to the immHiiate lutjecrof thU paper, Itk 
proponed to pnint out one or two objections to locomotive btulen 
as at present conittrurlvd. which expetience bas biouuht under the 
author')! nutioe; and th^n to de«rriW a form of boiler which ap- 
Iie^im to him in some degree calcuUied tu remedy the defecta wUcii 
will be referred to. 

It it ■carcely nwcewary to obwrve that the nlxialute powwef a 
Incotnotive, or any other Htenm-eninne, U strictly pruportloned to 
the qunnttty of steam which the boiler of luch en^oe can produce 
ina pren time; and cheinists are generally Msned that the ^nao- 
ttty nf atmoipheric air retiuired (or oxygen which iii the unpparfer 
iif combustion), as well a» the <iu(inlity of fuel, is in direct propor- 
tion to the quantity of water ovaporulcd ; or in other wurda, ts 
Crodunt more iitcnm, it ii not only ne^'csuir^ to mi p ply more foi^^H 
ut alMi more ntmuHpherlc air in prvportii^ to the quuititjr i^H 
steam produced. ^^ 

It ii well known that *ome of the locimortiv^ engines built at 
tht* prfnriit day hare from turn tu three timeii tta miidi healing enr- 
fare n.i thuse built abiiitt eiitht or ten yean ngo, and cqoa cq ucotly 
whrn pcrformint; a proportioiintrly increased amount of du^, tber 
require from two to three timcn Uie quantity of air forcing throagn 
the lire in the name time. 

The working parte of thoM engines have rIm liecn increased ia 
dimensions; the vylindrm from 18 inche« to M ami IQ inchea 
diameter, the Mtruke from \6 iiichex to 9l> and 41 ini^ea, and the 
drivin^^-wheela from 1 ft. 6 in. to fi feet diameter, and in many C«M 
e»cn mTe. 

Nnla-ilhKtanding all lhc«e eiilanremente and imtrrovcmcnrta, 
tiiere are however twu eleraenta whidi have boen but alightly 
ciianf^d — namoly, the JUimeier of the lAut-pipe, and the diameter 
vf the rttlU\4rkat pnrt i^ the Mtrr; and aa the whole of the etoan 
(after harinfT performetl itn office in the cylindenl ih drivefl in a 
forcible iet up the chimney fur the purpose of producing the ne- 
cessary dmuvht through the iire, and as the power required to 
produce this jet is so much taken from the fjovn power or the eii- 
Kiiie, it follown that the (unaller the blast-pipe in in pronnrtion to 
the total booting surfncc of the buUor, the gro«ter will t>c the re- 
viitance to the action vf th« piaton, and the greatfr the lose wf 
]iower on thin account. 

From ub«ervnti<in<i mndc upon on^^nM under the a*tthor' a imne- 
diate supcrintenden<^. it appears that whillt the hNtinff surfaee of 
locomotive b.iiler* hn* been inor^niied from 400 s^nare Kel (in the 
year Hid) to «K7 sijunre feet (in the year IBW), the blMt-pipe ha* 
not htstn ill the »lifthteit de^free enlar^d, hut on the eoritrary ia 
the latter ca«c hoa been reduced in area in the pronortton eif IS| 
to H^ «(|uRre inches. F^o that upon dividing; the total lieatin^ sar- 
face nv arm ti/ pradurti'm^ aa it may be tenned, by iha »t* of the 
blaat-pipe, or area n/ MfuffioH (amumed aa unity), tb« 
very initrnotive reoult* are obtained :— 

» iw? I 4fia 

31 IMi 1 MM 

ss i-ai 1 »*l 

iu I'M „ I IJWtti 

In Che last caao, then, it apnran thai the heatinft surfaea 
been incn w iiad awaly thnr-fiild in pmpnninn tn the *iie of 
lilnat-pipe, aa eompared wiUi Bnjrine Nu. t4; and the reason 
l>e obvious when it Is stated that the Bq^db No. 30 is only of ths 
same diameter as the first-named (Nn. Xi), and consequently that 
the Ilije-rni>m (which a* a gcnml rule will Iki an (be oqiuire of the 
diameter of the builer), liaa been but slij^htly increased, the extn 
Ijeating surface haviti;; been mainly obtained by enlarginK the ftre- 
btii, by putting in a mid-feather, and by iucreuuiiig tae Wnglb 
rather ibau the number of tubes. 

It ia not nec«ssary to inquire how far the diameter nf the cyll»> 
deni may affect the mui of the bliut-pipe, nor to ascertain the 
amount of power which the hlaHt-pipe ahaorbs. though it may be 
■Uted thni etperiritco prove* it to range from 10 lo W per oeni. ef 
the gross power of the engine, according to th« number, diametei. 
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snd l«nf;tk of tubes, anil »1mi ih^ «p«<o<l of the mgin*. It rnny he 
rvmiirked, however, lltnt ait tlia avrrn^ n ili>cre« of eiluiutilion \» 
rwiHtred in Ui« firmbon uniJ«r oHiituij droimtiliinrp^ «i|iial to a 
eolunn of wnter 1 iiiclies iii liriijhl, Hnil ttiv ilitjrri'K of rvltitiiilion 
in Hie smoke-box aiust of coitnte li« ffTent*r lli»n lliia hj the r*. 
KtKtani:fl o9cr»l by the tubes to the pnsuige of Uie henU-d gmtf 
from xhv fir«-l><>x lu tti« i(niiiki--lKix. 

Fr«n «xj>eFin>«nta made nhn<it 9i jtttn »fpt u|>An nn aniline 
with a totMl henting iiirfltM of 3S3 f^ct, MirryinR 117 ttibeii of I^- 
tncti ext«rnitl diameter and 13 ft. loin, long, the author found thai 
the Utter force was 4it all veludtien Ihrtf fime» m preat w tlie 
former; or in other wonlii, thiit SS per »'Tit. of the totul fiiri-e iif 
tlie blast ma required to overcome the rnistance offered by the 
tvbM to tJw psHmge of the hented iraaM, Jeavinj^ 33 per cent, only 
to operate upon the fuel; iiiwl it in t\\K evil which rrMjItK from lhi> 
cam|)nrntii'et}- limited Hue area of tlie lioilera aa at presfiit cnn- 
atrurted. to which ntlenlJon in nam ntitre particiiiitrl)' mlled, and 
which it i« prupiiiied to remttly iti the manner now to or vxplmoed. 

From whMt has been said it will readily be inferred thiit there i* 
■me difficulty in mat^ially increaaing tho power of locomotive 
mginea, b« the neceuary amount of heatiiift surface cunnot be nb- 
lainod vithont JnrreMin^ the diameter or the len^h of the boiler, 
or making it ovnl, to nil of whieh plnnn there iirt* Kutnv object ions: 
but by the method now proposed ii will be es«y tu enUrjre both th<i 
lir*7-lMiz and tube surface frnm 3i to tO per cent., without increoi^ 
tng either the diameter of Uid biiUor or iu length, um will be now 
■bows. 

It it prflpflted to conslruet the eopper riri>-Lnx with an arelied 
nmf, tli« tup of which «hnll be nenrly vh hii;h »g the top of the 
cylindrical pun of the boiler Thii; Imix iimy nf (MiiirKo be niiidv 
anv leiifph without aenslbly reducing the strength of the roof, and 
will nrtpiire none of the Htay-burt which are m eHcntiitl to tJic 
•ecurity of the Iht- roofed Ixix, and which fur « moderate sixed 
eosine weigh not leM tlian 400 Il>. 

With MJCh a box the whole of the cylindrical part of the boiler 
CMi be fillixl witti tube*, miiI of courxu tho whole of the loiifiitii- 
din&l ttay* be removed; and in the present inNtaiice there aru'lSi 
tabes uf 'i Indies external dianieter, the shell of the boiler bein^ 
3 ft. Ain. dinmKter and 10 fret loiifc; the totnl lieitlinjr furfiicc of 
tke firebox ia 90 feet, uiid of the tubea 1,111 feel, miikinK n total 
faeatinc eurfnce of 1,^7 feet. Such an arrangement involve* the 
nerrH->ity of keeping the boiler full uf w.itcr, iind it in therefore 
requUite that a sepnrate atenm-rhnnibt^r nhiiuM Iif jimvidcd. Thin 
eansiats of a cylinder which is 1.1 feet long and 'in inchea diameter, 
fixed over sad paridlel to the rylindricAl part of the boiler, or. na it 
may nuw be temed, the Kenvriitor. Thin tube, which h.is a cuhit- 
capacity of 9S\ feet, is conucuted nt each end with the Kenerator. 
It u ^mposcd that the water xhell occupy about onc-fuurtli of the 
capaaty of this lube, leuving n clear spciK of »ay 21 cubic feet for 
■team; thin fi rather more Dteam-rooin thuu moet modern lioil*-ra 
poeseM, and for re^ieons which iirc nftcrworda mentioned, the 
author thiiikn it will be xuHicient, nlthoujih it mny readily be in- 
created by Blitchtly enUripnK; the di^iujcter of the steam- chamber, 
which an at present bliuMn, is not so high as the ordiiinry etoimi 
dome by nhout IV inches. 

It liM been proved experimeotHlly hy Mr. Hubert 9teplien»on 
tltlA the generative power i.f the copper f re-box i-> three times *•• 
^reat per unit of turfiiee lu that of the tiihe«; nnd independent of 
tltie Bathoritr, locomotive en^neen arc ^enernllv nfjreed that 
the ^reat bnlk of the ^eam (^nernted in a loeoiiiotive hoiler Is 
AuhmmI upon the tmrface of the copp>i>r fire-hnx, nnd thti flnit IK ur 
90 Inehea length of the tubes. As the whole of the steam hiit to 
rise throaifh the body of the water wtili which It i« for the time 
ncdumltailly mixed, and as tlie vpecifie tfravily of theto mixed 
flillils will be morh less tliun the eoiniinrntii-ety unmixed water at 
the Meoke>b»x end nf the boiler, it folluus that therewilllienbrisk 
cirenlmtitm tbnmi^i the Kt^neralor and vteiim-chiimtii'r. 'llw inlxo'l 
etWiD and water uiU be driven into the upper veisel, and will 
there he effectiinlly neparntei); the former pawing off to the cvjiti- 
der< by ihelonKiludiniil pip*>, whirh hiu a number of Kinall IioIch 
opon its upper iiurface, nnd the latter running again into the 
mneralar throii^fh the vertical cunnection at the front end, and 
uiie heepinjt up the ciriniUtt«n. 

That Ihe luecilic gravity of the mixed ateam nnd water at the 
fira-Wx end it, often reiluoed U* nt Ieai4 oDc-hiilf that »f water 
alone, Is proved by the fa<:t that the watirr-icaiiKe will frequently 
ahew a downward current ihrouyh the glnm tnbe, even thoii^n 
tlie oirnilalioK fluids be one- lialf water und onc-halT Ktcam, aJiow- 
Init MB it doa« that the column of the mixed tluids in tl)v boUvr 
!• ^McificoUy lighter tlian the column in the glna* gau^; anil 
frsn tUa fact it ia al>v vvidvnt that lliis i^rvat expanaion it coo- 



fined In the wwter in the vidnftynf tlic fire-bnx. vinre If it ex. 

tended to the wiMile mass, the boiler would not eontain the rei^niaite 
igiiatilily. 

Fnim the eircumstanee thitt nn hiibMi!* nC crteam ean riite into 
the steam-ehnmber lietweeii tlie poioln marked A nnd B, It la 
nmrltailed Ihnt this boiler will not be so linble to prime as the 
nmimon one, nnd therefore that the ■trx'rn-.rh amber nn shown is 
BulHciently lar^e. As to Ihe water mirface, aliieh in this boiler it 
ni»y be objected is smaller than in others, it is cnnceireil that the 
^'reat fiu-JiitiCK this boiler will eivv to the engineer for nii«ing 
itetm, will leiivp him coinparHtnely at lihertr to put in nitier 
«*h<'n and where he chooser, nnd conHequently that but liutrdi|]i- 
cnlty nt'c.l be apprehended on this point. It Is evident however 
thnt tbe objection may be fully met Vy con nt meting the outer fire- 
box with a pyramidal roof in the way so common. 

fn coiiclu>)i>n, the author would express his conviction that thi* 
boiler, ennibiniiig as it dori n grctit inrrnise of heating xnrfare, atirt 
ewmtjionding litcrfam o/J!ue area, w'dli u relative diminution of bulk 
nnd weight, nnd great simplicity of construction, is CAlciilnted to 
renwve some of the difficulties experienced by locomotive en- 
gineers, and to promote liie best interest* of the rmlway world in 
gcnvrnl. 

Jttmaria madt at /t* UttHnj/ ^flrr lit miing ^ lk»/tng»iHf Pmftr. 

1h« CitAiauAX laid, that in ch« uaiciidahle ibtenee of Mr. namibMinin, 
he w>ni (I cilMcrre Ibat hit nliject in tbK f^rrgnin^ paper wai to Obtain a con. 
■iilrial'ly larger ir>a of llot-riMim than tri tht firrarnl Ineomollvt binlera, and 
tn malie a tiDllcr of a larfc hftlinK-tuifacc Willi kis welgtic. 

Mr. SiATt wi* of opinion that for the wtIgM the engine ctn1(d, it woufd 
lisie a cooildrra*!!; gr'aiet eiTective beailug. surface tbsn ao; pisiiooi (iwia 
of bnilcr; Imi liu tliouglit the boila would hare u fieit a tendency le piinic 
01 any other. 

Mt.CovrxR WM alio of opinion there woold he ■ %t**\ tendcncv to prim« 
In llie propottd liU!ef ; tlic xutitxt Trom wbkh tlic »icsm hid to iitt wni ilie 
entire turface of tlic dtc-bux inil lub'-t. and a.11 the itfaiu litd to pail 
tliiiingli tbe two i>p«iiin,|) iiiilo the t Irani ■ l-Ii am Ker, and it appcarsd le litia 
tht water wanid be cairicd u|> there in ■ complete ilale of froth. 

Mr. McCoAMBLi, while isrerioy In a cerUln extent a* lo Ihe tiahililj of 
ibc boiler tn p'lujn, tlmugbl it tuignt be obviattd bj' baviiig a miiic coniinu- 
out contmiinicalioo Ixtwg^n lliit g<inei«ior snd th« kl«*ra-cbaiubsr; perhtfi 
the strain 'Chancibcr could b« lixcil clo(« upoa Ihe lop of the gensiator, and 
a conlinnoui 1an|ituillnal ep^oiog be made, cemmuaicating between iheia 
Ibrouftboul tliHf eottn? length. He (bought tbe prupotition of Mr, EUois* 
Ijnllom wai d vrry i;iwil noe. ii it wai I rrcri>r>! npinian that (he proportion 
of Ilic Iliif-room to the Arc-Kintn aurficr coiilil nnl be too taT)(r. lupposgng 
lltii full adiaiiia^c nat laVcii of ilic llue luifaue before the lifiicl ur 
reached the chimntj'. Wlicibcr loog tutici or abort tubci u applied to lo- 
euiuDticCf wen) motl advintageout, wai ■ qocttinD not jrel deniled, ind he 
IlLxuglil tbcy had scarcdy data rnougli to di:(criuiiie a« tn Ihe a'tv&ola^ nf 
lung tuhft iin Ihe jfotiiid af ecanoiiiy It wai a vtiy important msMer to 
(Irteinilnr what lenelb of tnhtri wai most adrxntifeoBi for aie in pmpoition 
tutljearnof the fire- gnte. 

Mr. C. CowPHn wai not swirv whvihrr thfrewti inj' aiilliorilv reipeciing 
Ibr priipoitioiiate beating power n( ilie tuliei add me Dre-bux, Lieilde* the 
ciIMiinieitl of Mr. StriiheoaOD alluded lo lo the piptr, 

Mr. McCoMNKLL remiiked, tbtt il appeared from exprrimtnti tntde by 
.Mr. Stcplirnion and Mr. Ilfjer, that a very corMidcralrLe lieal wa> loil In the 
»mnko>box evBO at the end of the lonsnl lulm t^.at weie'uacd; aad he 
(hiiiijiht that the air in the cenlte of the lubd mijchl tiava a cnnaiderablj 
bi||hE( loiii|«ratute than tbe air si the aides of the tnbca, and that oaucb \<i 
ibt heat iiiiglit ba carried tliruugb by a ilrraio of aif like a lolid bar in the 
eetitra o( Mi:h tube, wllhoul *«t comiog in eontaet with tbe >idr* of the 
tube, and eoaifijoeixly ullhool beitif comrannlc^t'd to tlic water of ibe 
bailer, lie had liren informed lliat it wai (uuail lo be a tiiafit) pracllre in 
marine and itaiionBiy hoilcri, lo create a dialuibance in the carfetit* of ait 
p«»inf[ Ihfoiigb the tluct, (or IIie pnrpojc nf rmxing up tb« psrliclm aa 
much il poisible: and a tiioiUi ad'snu^i; migbt ptgbaUy be obtained by 
aiiaing the air in the tubcl of locomoliTC Doilcrt. 

Mr. CinoOKS tatd. be had ohiorvtd a ttmilat advantage from mixing t^e 
parlictn of air in beating the •ir for bit lilntl furnacci near Dudley i tbe 
|ii|ie>i Ihiough which thr «ir wai [latltd firr tbe |i<ii[Kiae of henling it wrra 
bfiit like a aypbon, ao aa to canie *1l Ibc piiiiilt* uf air la oi^me in eeniati 
with tbe liilea of the pipe*, and the air wat found Iu tw brateii roueb morn 
efficienttji by ibeie bent pipis than by iirtigbi pipet. 

Mr. Aa-utM lajit. be had tncd an engine wiib a J-ineh iron rod Axed in the 
centre oT each lube: tbe rods wiie ai lun|r at the tube* and aupgiorti^ at 
intervals by ihort proieHin; pin* to hold them in ibo centre of U>e lolii-*. 
Tbr engine had been wiMlicd wiih them for »oioe litne between Birmingham 
and LittriMwl, bnl uo didticocc wai found in the working aad coniua>plmn 
of eekti a* coaiporcd viih tbe isnie <ngiac doing the iinie wvrk ■iilioet 
the mda III the tubes ; tbe roull wai found lo be etlctly Ihe MOit in 
both easet. 
Mr. C. Cowean remar k«d Ibal lb* rod* in IbctubH would bare tb* ifftet 
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at mntracttnf coviHctiMt the floe trea. and increuinit pntportiooittiT thn 
■niaunt of powtt rt^u.tiu to drav ihe lir thrmi(;h the Cahri, •»(] cniiic- 
<|v««itl]r llic rodi in Ibe lubea wuuU cauia t Ion of po'cr lo llic tii^ine 
finin tb< ii>crcateil mUtanc? to llm Mail, lit tWaghi lb«(pfi)r« tlis rod* 
mill httc fluted in rijutl itniount of gtin to ntntrttiMi Ibis loo, bj bring* 
in^ Ibe tiir Into tnaie tfTceiiie MiiiUet oith the tide* at the lobu, u the 
mull iihanrril 114 louon the vholt. 

Mr. McCoKMKi.L lhon|ht it wh certain at 1«ut (hit lh« ni« af the rodi 
AA DO htrnt ; *nd it muit «ilhcr tu eanvAttd (hit thrre wu no arlrinjase 
tn • larp f)u» ue», or thai there «h eoniiderihla ■dvintip in mixing tnt 
■It in pMiin; tbrouBh tbt lube*. 

Hr. St.An wu of opinion tliit btcb on the fround af ecnncmy ■ I'^ga 
number or tube* mm adoiMble, benute wlih the violent and rrertueni Miton 
n( Ibc piece* or cuke the inbe* wtte vma ntun out; nheftH bj increutii)[ 
ihe number of iiibn thf relocily «f the ilnuiht leoutd be diminished, »tid 
the luboi vould be Ici4 worn and would ImI Inngcr. • 

Tlie Chaidwak remtrled that the Urj*r Ihe are* of lb* Itu*. the belter 
It was tat (1m ei:!;!!^^, as ii tnutt oiler leu rttUlancc to the blut-pipc : but 
he ■•* nut cetiAiJi wtiat ihit rniitanre actually amoutited to, 

Mr. Cowi>aii skid that Mr. Uaniel Oooch hai Tound from bia iniltcalor 
oarda,lhai ibc rtaiiUim of the blaii-pipa aiitDDDted to II or 121b. per 
•%iiare inch, at a madcrale reloctt; of about .10 mile* an liour. 

Hr. MoCoMtivLi obterved Ibtt ai a certain quantity of healed air hid to 
be eoatie7«d from Iha flre-lrai in the <htnincy. and a cettalo are* uf lieiling 
antfaoe wat «l*o irqulrtd, iberc would be an iapoitant redaction effected in 
the leiiatBDcc of llic blast-pipe hjr liicrcuiti|[ tlu BUibar of Inbei, lo ai to 
inereate the arta of pausge and reduce lb« leaglb of the lubei, ditniuiibiiig 
prop'irlionalely tbe retistsnce oF ihe air paaalng ikroogh ibe tiibr4. 

Tbt CsAiiiMA.-f t*Jd he )•■« protenl when the riptrimcntt were tfieil tliat 
«4fa mentioned by ilt. Kamtbirlloin, to isreituiii the dilTrieiico bet wren tbe 
riegrea of exhauidon in the ■moke^boi and ia llie Ire-boi i the etperimeMt 
«eie tiiej with a long- boiler engine, aad a glat* wtier- gauge wu ruled inia 
the tmokc-bux and inathnr into tht Ita-hoi. Tbn degree of tibiuilion in 
the *a)ok»-boi aveiaged three iiisea a* Kieat aa that In the Itro-hDi. nod ibii 
propoTlion nrst fuu»il to be nearly Ibc itmc at all eeladtir* ; ibc Rrraictt 
amount of eiliauttiau uliarrvuJ in tlic eniukc-boi supported a colurun of 
«al«r 13 iiicliti hi|;b. lie Ibaughl tbal llie whulc rtittlaiice of the bt«at- 
pipe and Ihe back |>ri.-iiure in tbe cjlinder, did not aiDounI to mate Iban li 
per cenl. of the power of the engine. 

Mr, Slats remaikcd that aasuming it to be 15 per etnt, jl followed (hat 
10 per ceol. of ihe wHolc power of the engine wa* ahiorbed by Ibe frletion 
of the atr in paating through the tnliei, a* the exhtuilion In the *niok«-bot 
vaa tliraa tiaea at greai at in ihe Arc-hoi : nr «n»-third onlj of ih* pretiari 
of the blail WW en^lii^ty acting in the Are-box. 

Mr. UeCoKNKi.L thought It was an important iu^'}<^et for Intaall^lion, to 
taaartaln the Mlml power toit hy (he reiislance of blatl-plpat 01 differfat 
aliet, tod under ilie dilTeraDt cirtumstanL-M of site and uumber of tube*. 
In liii u«n piactioe be litd fnund thai itntll liibct *nd nianj- <jf Ibem pro- 
duced the but cITtctt ; Ihe limit in icdiinng the size of Ibc lubes wat their 
aloppiag up with piccei of G»he whilit wo'ktog. 

Tbe Ciiiiai*A}< loid he thought there wa* some adtantafe io the fortn of 
bollar pr«pa*ed tij Mr. Eaiailiotlom, and Ibnt amongst ibe Tarioiis madlllca- 
lioat that had been proposed of tbe lacaraO'ltTc boiler thtra waa not oiio 
Ibat waa 10 likely to be uieful. 
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CASriNU I»II»ES. 

Davio \ooutw Stwh-akt, f»f Montrowe, Scotljinit, ironmiwtirr, f«r 
"fmpmwMiifa (it the numt^ctum of mnnl'lii ami mrar for rtuting 
imn eiul aAer tubttancu. — UranCeil Juiiiiary i; finrulVd July i, 
1919. [Reported in the I'^lvnt Jvarnul,] 

Tliia int-ontion ha» refcrom-c: First — To the ftwmation of t^« 
maulili for aixtiriK pijM'x, or atbur lainilar Hrticlee, of a uiiifortn, <ir 
nearlj- uniform, ahape llirotiphout. 

Secunill]^ — '■'<> the contilriLctiun nf tnuuIdK, nnd |)aKseonniN:tF<l 
thercti-ilh, to that lh«y inu)- be readily miivvd into uutl out uf tbe 
drying stot-ea. 

Tliirdly — ^To & mode »f citnatructing cores; kitd aIm) to t)>» 
moving or lAiirling eunii (uliisit of » Inrgc sixe) out of tliA caxt- 

lOfS. 

Id caating pipea, if of onlinary hIzcv, the patratfit; armngea to 
r-aat Ibejn In seta uf nix, in one flxik or b^ii, wliicb U ulaced on 
«od, M repre§e>n(ed in the annexed engraviu);. u^a, is k i>iI, furtni^ 
in the Kruiiiiil. with a nirtnl liiiitig ft. 6. to maintain ttie relativu 
pOtttioiu uf tbe vviirkinif pnrta. A mtcw /; ii imntained in a verti> 
r-al poaition in tbe centre uf the pit, and fitted into a itep ■/, m ilie 
bottom, HD A* to admit of a rotnry mt>linn. Thla acrew (, ia fittiKl 
wltlia aul e, wbicli tuppoita, and la &ied to, a yhiMf, tjidiiig up 



and down on fruidr*;. j^, on the nidraof t!i« pit; this u[>-aiidiIom 
iniitinii heiiifr raiii^ by Ibe rvtation of the screw e. To the b«l* 
toTii end i>( the acrew, a spur-vheol A, is itffijt«d, gearing witii tl» 
pinion 1. fixed nn a ahaft k, aod 
workcil l>)' innmH of a wrench- 
liandk' fn<ni the too. The plate 
f. suslnins «iji rod* /,/,/, fot«r 
I'dly lieinjt seen in tlip eiijtra'- 
iiit;, that repre>eiitntii<n being 
a vertii'til bp«tii>n; thcsct rod» 
arc iirrnni^i'd in n irirrle around 
the ftcrevi c, takius it aa a cen- 
tre, in which ordi-r they pita* 
thrvugli, iktid are sustained by, 
lh« tup plute m, through which 
thoy pa^s. The itxle /, are >ur- 
luountL-tl by whiit he tenoa the 
iiattvrnii n,», fitted to the rod* 
J, BO aa to re^t nn a vhoulder, 
and riw with Ihi.- r«d», »nd at 
tlt« guime time udrnit of being 
rendily removed frvm the end*. 
Thi.' (lH«k or mould-box 0, ia 
con»trnirlod of four separate 
lenKtha,oachin Ivo bnlvtw, and 
hii>||ied on the bolt p; this U 
mounted on a bed pl.ite 9. fur- 
iiiBlit'd with lii)l«>i>, o(>rri'»p«nd- 
iof;; in dinmet(^^ with thu ]>;>t 
XvrnA n, and nt disposed n- !< 
cAme immediately ovr-r td ih 
(he hcis ii4 BO fittH n* to tr> '4 
on rails over, and be sustiiunil 
in Itti piHition, M> Ibnt tlik' [''li- 
tem, on beinif oletati'd by iL-e 
roik /, will enter the tmle* in 
the bottom of ths flunk. Wdcn 
the height of tho nullern iiti^i'en 
n, 19 mch a* to lie nehrly all 
within the fliuik (the lower piece 
beirift the only one on the bed 
plate), the wurkniun llieii ruiNeti 
the fliind in the RiiMk, so hd to 
Ktimiaiid the [iRtteni-. uIiiiN, 
when nearly uuvetcil. i-i- •■\r- 
VBted Blill higher, bv ilu- >^iiim 
menns itiid an additional leiiulh 
of the dusk or box applii'd to 
the top. W'lion ruijtiiig, the 
KHtid jirniH't"!* sui befure, till the 
tup of tbe centre piece r, ia 
covered, when a gale piece t, ia 
pluced on it^ having nix gatea 
(one to each pipe), rommuni- 
cating with n centre chnnnd. in which a gate pin (, is fitted, wlit<* 
i» dr:iwn up ax ttin hhiiiI ia lilted into tlio box, mm to maintaiai 
free iwle up to the top of the mowld, by which tbe metal ia iatr». 
duced; this pin (, lu'ing itraivti up tm the filling progrMUaL Th 

fatternKfl, hiiviii){ iillMirieil the height reprvwnted Dy the dottal 
itiea, moulds or pu)><ia^ei will have been funned up the cand, em- 
reaponding in diameter with the Bi:lerior of the pattern; thtm 
bring llie monliln fur the paratlel pnrt uf ihK piprK. Kaucet-pteeH 
are tlieu phiced 011 the lop of the rod* /, and the tand moulded 
round thmii; the fuut'ct-piuce* ntid Datterns are then removed, sail 
a wjckel-picie plnc«d on the rod /, having a wicket both wayx, oM 
tuki»)c oil to the rod, the other hciap: preaented upwnrda, for ita 
reception of the cores '«hirh are then lowered down ijttu tl* 
motjld by revfrxing the Action of the Hcrrw r, when the aMMiUl 
« ill he ewiiiplete. Metal It poured in nt the central gate, diverg- 
ing when half-way duwn Into the nevcnil moulds, as explained. 

Ahliough tbe pipeit aru hero shown aa caiit In set* of aiz, tb 
method will uf course be equiiliy applii'nbls for other number*^ kj 
ndiiptiii|i tbi' aeventl Hrrnn^^ementn of (he ap|i»ratuk,' or u-herc ikt 
pipe* are large, the niould* may be 'similarly oomtrueted forow- 

Tbeiteimnd improrement is in the conatrmrtion of boxea or fladA 
and inuulda, whereby tbcv may be more readily bandied ikan tk 
ordinary II luu Id boxes vliieh conmte simply in 6ttiiitf whecltN 
thwn, (111 which they may be wheeled about, iii»tPiid of lifting tkw 
as uatiaJ; aud lu facilitate the transport of iueb, he Uvit due* 
riiiU siiititblp for the purpose, in and about the foimdry, ia 
positloitB a> required, and Into tiie dryin^f ttotea. 
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Th* third imBrovera«nt U In tli« construction of cmivii, which he 
totaut of a hallow fliiud cylinder, insteid iif wragipin^ wtupa of 
■tnw round a rod, ts u«uuJ. Rnund thiM cylinder h« ai>i>]ies jtent 
or vt^KbloKuhetanc*. sufficient t* carer ihf Hutca; this hnving 
IwCD dried, b drnwn tiniuf^h a tub>9 liuml with sund, Bultiible fur 
tlM core; this adhQreK, and forniH ii thin rnntin^ on thv peal, which 
la Iheii drifid in thd stove, nhco it will be fit for uw, askiionliuury 
«»rp. 

The improvement In movia^ corw Mjt of citBtings conniste in 
eff«rtin»! llial iihjerl bv the ala of hydmulii? |ire«>ii(C. A preim for 
thifl purnow tiiiTem oiilv from the ordinary hydraulic prea« In hav- 
lag^ d(Mii)c Kts of rods or (tillnrM on ir»ch »iAt of tho rxm, anil 
biTliieK portion of the centre of the bead-piece reuwued, to allovr 
Um ■■ M ge opwarda of the core, irheii the ram U brought to bear 
•a ue lowrrcnd. *■ 

l*he patentee dncK not confine hlmtielf to llie preciiin detaili, «n 
lOD^ as the perultar chanirtvr of hia invention be retained and 
cluUM : Fint — The making ueveral mmildi tit a lime, or a nin^-le 
mould, by uiiinr pattemi c:apnbtc uf beiiitf uiuvinI pru||tTe»sively 
into the mould-tiox. 

Seeoadtr — The mode of nianuTacturiiiK *n'l drying mouldx, 
wberebr tiiernre moved on trucko into tha ctiive*. 

Thirily — Tlie tn«de of vvustruclinKCon^!; and also tho modea 
ef moving large «or«-barB out of VMtinKw. 



WINDOW BACK ENCLOSIRES. 

JoiiM TtTTON, of 20, South And ley-Hi reet. mechanUt. for "«»■- 
tain impravcisfJiU in iJie conttriulinatmd aminffrmntt ijf certain partt 
^buUdbtg*." — Oroiited December 8, 1B48 ; EnrolEed June y. ISIP. 

The Improvements rclnte to coat>truotio|K unjccting windows of 
bnildia^ that fnfety and ather ctvoel* mny be niure ccitiYciuentiy 
— — lo under siifh vinduws ; and it (iOnfiiits of uainK »li*te and cost- 
I, as hereafter eKplained, wheu conslructiti^ such dvucriptiuna 
^ adowc • 

1^- I- rif, 3. 
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Fi^. ] sboTD an interior vie* of a projecting window, having 
undiT it k cli>*el which, if of irvii, may be fire-proof. Th* nrrange- 
ment of t)>e int«riair may be vari^^d in r("i).>CCt ta shelrM and 
dnvevm, and «uoh piirt* torn no part of the invention. 

Fi|C. tf abuwB on external view of the projcctine nindow nhown 
•t dg. I. The urchitectunil charoiTter tnvm to the exteriur may 
be varied to mlt tlie clianii-ter of the building, or the ttwto «f the 
foriicB fur whom the work ii to be done. 



In coiutrueting the projectin/f windows, in order that there 
thould be at little projection ■« noHsihlp, for ohtmning a ciren H!^e 
or depth of oloMt liie whnio af tbe projecting partR are of slata, or 
in place of iiidng tkite, eojit-tron may be uped, which will pve^iimt 
fitreogth, when comparatively thin mntttriiil i*, eniphtved ; in either 
(.Ase the reeen fonnvd within by the pnijeciioii may \)e fitted up a* 
■ ftufety or other clntet by using finwproof tnaterialK, such a« idatK 
or iron. In all r^es the glaxed uwh-frame alone should ba uf 
wttod or of cni^tHl, ttll tbe huTin^^ or framM to receive the saahet 
beinf,' of caftt-iruu ; or th'ey may he of slate when metal uxliea are 
u«ed, and in place of uHing all Klat« or idl iron, the uhe of theaa two 
mnteriala may be combiued iit making; a projecting window and a 
closet thereto. In tbe drawinxii compnrntively niuiill pnijection* 
beyond the exterior of the bnililinx are ahunn. and yet a doset of 
mniiiderahle dinieiixionK nuiy be oliUkined. Tho extent of prvjec" 
lion of a wiiidiiw may however be varied to tuiC (he circumotonce^ 
of each paiticulax cose. 



PUMPING ENGINES. 

EnwA)(i> Vbwtom. of Chnnoery-lane, city of l«i>d«n, civil eii- 
(riiieer. for "imprmwmeiitJi in mtgiite* and airparutu* I'rincii^tJijf *>- 
^fiied for jiMm/nny uroter.'" — tirnnted If ebruary IS; Esrolled 
Augnst 11, law. LReported in the i'u(en( Jaurnal.'] 

The improvement! relate to the formation of tbe vnlvw of 

E limping engino imd pumpo, whereby ii more cerUin means may 
e oMainod for wtirking the valve* "f llie engine; nnd nho lo im- 
pruvemenlfl in tbe vnlvet of pHmp«; the whole nf whieh improve- 
mrnto are principal Iv applii^nfile lo piimping wiiter from mine*, nnd 
other SMch nituntion'i where the vjii-i'd of the engine ifl varied ac- 
cording to the quantity of water lo bo iilted. In pumping enginea. 
the patentee obtiervtm, it in well undeintimd that liie movement of 
the sliiltt-valve of the engine is di^ptindent on the momvntiim of 
the moving parts, and in Home eiiiie« the force uf a upriiig ie 
rratirtod to, in order to eumplele the movement valve, for the pur- 

Cone of admitting the nteam on the opposite »ide of tho piston, 
oth of which modes have hitherto been dpftvtive; in one coae. 
fnim the fm:t that when the speed of the engine it alow, the mo- 
mentum of the moving part is wmetimea innufficirnt to complete 
the stnike of the valve, and allowing it to rcmiiin, so aa to coverlwlh 
porti. when, of a eoni>ei|iience, the engine ttopa. — and in «««e of 
the Hpring lieing uned as an auiilinry. the force at one point vary- 
ing »o much from other poiiiU uf its tcniriou. No», aecordiog 1a 
thU invenliiin. the patentee propose* to relieve the pump piaton 
from the prewiire of the water at that pari of the Wmko where 
the movement of the valve takes place, thereby allowing the engine 
piston to compkle the »ln)ke, and also the *tf*ike «f the v»lv(!, 
from the expuiiititin of the rtoaia already in the cylinder, or that 
atemn which baa produced the previous piirt of the stroke. 

The firrt improvement in the pumps conni^ta of a jiecnliar for- 
mation of the water passage of the ptimp. whereby the pressure of 
the water ix in eiiuilibriuin on both aides uf the pump piatoo, nl 
the end of each Mroke. 



The wood engraving reprcoenti n vertical seetioo of* horiaontal 
pumping engine, and doublc-actiim ^luinp, con«tncle<d oeenrdliii; 
to thi» invention, in which tbe eteKin-cyhnder pi«tnn and tha pump 
pinton are attiiched lo (he M>me pij>lon-rod; A, being the pump- 
Urrcl, nnd B. the steam-cvlinder. C, (■, are the water paaaagce to 
the pump, which (it will be observed) are divided into two 
brnticheis opening into the pump-bjiTreL, at a dtslonce from eiwh 
other rather greater than the Uiickaoas of the pump-bucket or 
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pi«t«>i; 10 that on the pUton nppraadiiag «lth«F, at wh«a h lia< 
nttirly eompl^Ui) either Htroke. it hecomc* aai<\en\y relieved front 
the prNmire of the wnter it U forcing:, hy the frco ci^ramunlcAtlun 
fumiffd by the double pAM&ge C, when tfie pump piHon U in thie 
DoaiUoD shown. I'hi: Ktwm jii^lon, thoB roli^ved from its load, is 
me to be earric<l throu^ih tho mnaindcr of itn «tr«k« by the ex- 
pMulon of mvAm in the cyIiD>(ler; its further admiMlon having 
Been eut off hy tho pRrttnl movement of the t)lid«-vnl >« ]). Th» 
expuuLuQ of the stoam thuN irttni|i)i!tO)i thA ttnikw <if Lho pivtuii, 
together with thv complete movement of the valve V, and this at 
however slow a ■puod tlipon^nc mny ho working. 

The NiNtond improTement in puinpti conutta of an arrai^>em«nt 
of the vfllvea, whmh Ar« plseca imni<:diAtely nhove the pump, in a 
eirvuUr chambt^r or cylinder, In which > e«ntr«-|ii«M U flxetl, von- 
aistin^of four (ndiitl iinrtitiona, with vb1v« openinj;*, on which iir« 
lilt«il the valvea £, K, which art tho indufiion, and K, F, the 
eduetion valve*, communlcatinir with either end of the pump. 
Theae vaire* arc hin^d or nivotted on one side, while thwr move- 
ment ia confined by iiuitabie ctopt, which confine them to such a 
poaitioR as to insure their full on the inclined vnlve facei or pnr- 
titiont, imnieilititt>ty on tho Pfsentmn of the flow (if wster. The 
■iipply-pipe, or Muree from wheuee the wiitrr in rintwn, in pinred 
in connection with the psBHiae >1, the pipe N being the eduetiuu 
pUHage, or that through which the water n transmitted. 

The third part ha» reference to an Imprgved vajve. ikpplicablo to 
pmnpiiiff cnpnei of the construct i'>n rcprceented in the entp-itvinfr. 
by whicli the <riUve.Tad uu v he workcii dirl^ctly from the pUton-rod 
of the rt«>am-«)U[iiie. In llie Ordinary KUile-iitili-e, iuxtod of work- 
ing il directly from tho pi*toii-r(*d, it id noce«««ry to einiiloy the 
ttitvrvention of a lever, or «ome other contrivfincc hy whirh the 
dlrevtiun or motion may be r«\ented: as when it ii reciuired tbftt 
steam aliould be udmittod below the yi^too, the vulve moves 
towarda the Cop, in order to uncover the top, and virr ivt-M,- 
whereas hy the construction of the ralve U, itd motion ix In the 
aaine direction tu that of the pixtun. This vulve I>, he denomi- 
pste»S"'B valve," from the twu liollovrg p, p, in tho face; the office 
of one of llia*« hollows bein^ to pasa steam to and from one end 
of tbe cylinder, and thuDther to theummtite end. It will he seen 
that in the fiiM of tbe cylinder, bcsiuca the erdinury purt^ there 
ere two hollow* A, A, which are nltemaiely partially covered, and 
wkoUy uncovered at cacJi Htruke of tbu vnliu, thti hollow^', bm 
■howtl in the engravintr. paninlly covering; the holluw A', nnd at 
llie same time the ateini passage to the uuttom of the cylinder; 
and tfce hullow g, at the miuie time mt'cring thi* xtcnm jinstiAge and 
the ednction port for the escipe of thu meatn fniiii the top «( the 
cylinder; the poKilioii of the valve hein^ the reottlt of the down 
strolto of the [HsIou. On tbe piHtim iirriviii)! at the uther end of 
the cylinder, the ami. or tappet on the pision-rod, will come in 
contact with the collur J, whrn the position of the vnlvc will be re- 
vtrmd, anil tteaui upenenl into the lop of the cylinder. 

With reference to the equiUbriuiu pAaaages In the pump, he 
nentiona several other mode* hy which it may be effcetca, such »* 
anuiohcr of groovm in the |iuinji-liiiirel, of the Ifn^h renuired, 
or by cunneciing the two ends of the pump hy a pipe, in which a 
valve is opened at the pitrpcr time to cfft-ct that object; hut he 
prtfvra tho method &liowit in the enf;r»vin|;, and in conclusion 
rcmarlttt tliat he dvcs not confine himitclf to the precise detail, so 
lonir Da the |>ecijliiir chtiriii.ler of the invention he retained, as the 
Minic object may be elTected hy the other nrran^mcnts coo- 
templntedi but tn^il what lie claima as new i±,remi(vttif;or redncing 
the rcjiialuuce on thu pump pintonH at tho proper time of eiicB 
rttolcc, in order to allow the momeutum of llie mvvjiiK pnrta of 
the expansion v( the stcum alrcudy within tho cylinder, to ac- 
celerate the motion of tlie pari* as explained, W w to throw tlio 
itlid«-valve acruns the ports wilii cerlBintT, whether at high or low 
apaed*; and thi* he dnimfi, in either ut the arrnngeineiitt nieci- 
tioned, or any other aubatantiAlly tbe *!iime, by wliieh thi* uccclcrn- 
tioB of epeod of tho pin^lon at tbe end of tl>e etroke inoy ho pro- 
duced. 

Seoondly — He elninia the arrangemcnti; of valves in which the 
Beata radiate from one common centre substiiiitinUy, ait herein dc- 
scribed. 



THE EXl'OSITION' OF IMft AT PARIS. 



Oi lir Prrwrvafwn (/■ P'alrr, by it. i'*r/llf^— M. rennet, ti-PtDfcuor 
of Ihe IlApital Mililoii* 4' 1 II It I «( lion, hu lUCcccdcd in prcwfviii{[ wtUr la 
a kWMI lUIc, by pla^i^|t IJ kilnKTamme of btm-ti mid* of nangtiiiiM in 
racfa euk of wilvT coiilsining 2.'iO Iilrca. Hu hu kt[il Mt mU-r t'-r irien 
jcart in th« iims barrrli, sncl fijiuwd tbem to txluui lemperaiurcii 
■t the ead of ihsl liut be found tl u limpid, free from imell, and of ti 
gond a qulKr. u ai the beginning of the ciiMiimcat. The at)or« it equil 
1« di \h. to a bult of 108 gallBM. 



im 



The ci>n«tnnt <rtrtijr|fle in which our mamifacturer* aro 
with their fureipn rirat*, ninlces it of trreat importance ther ^ 
be well acquainted with the ^trpx taken by thrae latter, it 
en»ii)[h that wo Kcein to he dniii^ well here; we muat be ^niteaafe 
that we are doin^ better than others. Tbe mere fact that we bara 
a large marlcet in a foreign countrT for our cottons, our iron, or 
our machinery, ia an indureinent to the manufaeturen of that lad 
other countries to wreetthe market from us. Knowinff, tbercfure, 
the interest that attache* to the proxreM of foteif^ industry, we 
fell it our duty to attend the Expo.iition lately a|)ea at Paris; nihI 
it seems a fitting time that the » hole subject oif these expOHitiiui* 
or uliowB shonld be gone inUK "> tl'^T doily attract more aitantion. 
Tlie Kxpontion ut one of thoae measures, Davlnit thnr henfinoii^ 
in the first Rrent French rerolutjor. which were tnken to promote 
Uii; welfare of the people,— ^nd which down to our time, noloilh- 
fitanilin]( the ha>tility of kin^a and the apathy of giivernmenta, 
continue to keep alive the preat principles Uiat the end of noclelj 
i* not to make tho happineM of the few, but of the mnny. The 
EnKliah have been the fcreat apostles «f theae tristha, and have 
^ren tho best exemplifications of then ; but it ao happenn, thai 
for many institutionii, and the Exposition is one of them, nothing 
hum been done here It was » fcreat thouf^tf amid the din of war 
and the iulTeriiij; of a fearful revolution, to f^Ive new life to trade 
hy drawing together the products of manufactures,— atrea^bni- 
tn^ uublio hopes byidiowin^ what resource* Pnnco poasecaed, — 
uwakcniuj^ tliff tlvtU of the man of leaniiaK aod ahilitv by showing 
what tJic i>till wanted — icherciR she was bekindhana ; whm the 
field needed no further tilling — where it waa wasle and oould yield 
a good crop. The first experiment wait a short uae. It took place 
in 170^, now iifty )-ears afto, and a building was raised at Parts 
called tbe Temple of Industry, in which, for three days, tba labBt 
Kxpositioa was opened. At that time there were oiuy LIO ooulri- 
butors. 

From that time, under the influence of the great patroq of 
FrMich trade. Napoleon, in that aa in everythinu the frivad of hit 
country, tho Kxpotiition waa frerjiieiitly held, — thoueb it has been 
anid tliu honoura thuwn to thi- mnnufiieturera and Ciurineers in 
iHUfi, drew down the jealousy of the military party. The mat 
war cnuaed it to Innfruish, and it was not until 1 Hid that this Iiuti- 
lution, cu.iptetoiii to the Itourbonft for its birth in the da5rs of re>-a- 
I'lttnnni^' freedom, wse allowed to ret-ive. From that tisie, an 
K«piHitiiiri hiitf been held every four or liro years. It is called the 
National £xpntiitiou of the I'mduetionx of^ Agricultural and .Ma- 
nufacturing Industry, but agriculture holds only a subordiaat* 
pliiee. 

Tiiia ^eat show is commonly hold in a building set up for thf 
time in one of the great ojien plnces in Paris. The finrt was in the 
Chninp d» Man; thou* of imil, Irtue, Inly. 18VS, and ISOT, In tke 
italaee of the Louvre; thut of I^Oti uti Ihn Eiiplanade of the Invs- 
lides; the one of l»s:ilon the Fkce de la Conconlc; of Ihjo, hm, 
and 1H19, in the Ch;imp»-h^yM-e«. The length of the thow was at 
firitt three d-ij^; afterw^irda, nix and iwvvn; in IWS, tweoty>lcKir 
days; in IHIS, Uiiity-flve; in ISiC, fifty; and since then, " 
davH. 

The foUdwing will tihow the progrem madfl:— 

V«r or Show. Kiblbliors. Bmm4s. 

179S 110 „ii,.iii, n 

1801 X2t 80 

IHOS 84ft S64 

1*06 1.421 610 

1819 1M» M9 

I88S l.eia 1,091 

1B27 1.69S 1.2M 

1834 2,447 1.783 

1839 iau 2,SIU 

1644 9,960 3,3» 

1849 4,1S9 

The rewards are medals of gold, silreT-, and bmrise. an honintnUt 
mention, and a favourable citntion. Tu the name uf each exhl- 
liilnr in appendix!, in Uie ollicitil mtaloKiie, a lint of the rcwanb 
gained cit the J^xposiliouE. Thus, Deroeue and C'uti, llie great ana- 
(,-hini-<tt, lire i)an>vd ut hnririg gold mcdnlt in IHH, lS3i^ 1839. aai 
18ti, shouiiig how long h»ve been their exertions. Japy, bratbei^ 
hurdi^nve nmniifHc-turem, nre named as having gold uiecuils in 1M| 
l>rt». l^-iT, Is^l, 1*139, and l«4t. 

fi«Bide« the^e ntedaU and cerlilioates, the cross of tb* l^f^OB W 
honour is alwayn given to satnc uf the nwat meritorious eduntoi^ 
N'apoleon took a great interest in tho KiipoHition. Lou i* Phil! ppt, 
however gnat a tyrant, certainly a friend to the Srla uf fxtacr, 
■pared uo pains in promoting the three great -kxpoflitioaa of hit 
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ntcpu Id IRtI, fie Bprat it lon^ time rii<!)i Mnnday jn tlie show, 
touting witb till' Buuiufiictun-ra, und the ImJuiK nieii nnioiiK thrm 
w«r« likc^De made ureloonii; nt the pnlncc. The iiifliieDtc of m 
miin of etiliKhtrnmcnt could not bave been otlicrwiM thnn fArour- 
oblr; aiul it it veiy likely, nt said, that Loub l'liilii>|>o gfteri frave 
■Mid prifticAl sudyMtioiia to the luitnufActiircr' witli whom he 
ulkM. They, loo, hnd the opportunity of «lion-iii^ thd le^iatativo 
trill undpr which they ltibi>iircd, mid of impretaiiif; n ii^werful 
protector of indiittri*) tat«r«iit*, &> tbey &re understitod in FruKC 
^-thil ii to my, of iiiduHtrtnl inanouoly. Lainn Nanolewn^ in whom 
tbe Iov« of puLronage ii stmng, likewiM •p«nd« his Moiulaysat 
the Expokition. 

The ndiii'iMioa ia whcUy free, all bat Thundtyi, wbea there U h 
^Ktm ot not &anci hut tlml ih )[iri>n to ohnritic*. Tlius the 
grau fwtiim » keot tip, that lliis la an iitaiitutiun fur t]\« bciit'lit 
of ill, nnd tlutt kll have tui intcrcct in tho uutiooal industry uud 
national we Hare. 

^Fwr the Ex|)<iailiftn cif I»i!>, ™ (rrnnt of ■St.OOO/, was made to the 
MfauBter«f AKricultiiro mid Trade. In fiu-h ilcii*rttiu'iil or ihire 
«rf Prance, a cumniittee was mimed by the Freleci to settle th» 
claim* vf cxUliiturH. Thin cummittei*, i»r jury, na il is lifceirlite 
nuBed, woB uu Ihb gcca«ion apeciftUy autliiiriied t«i point out, iu a 
written report, "tlw *eTvioM rendered tu otrricnlture or itidiislr\- 
by m:>4t«r«, furanen, or ■'urkDieii." From the bead town of raca 
department the objects exhibited were carried, at the oot of the 
frovOTiiment, to Paris, nnd woro ao lent buck. A "centrid jury" 
w»H uiuned bj tlio Minister lo jud^e to whom reward* ahouid be 
^jren. Their rejiort wiw aent to the MinUler, mid by hiiu lo the 
Previdetit <>f the Conunonwultli, by whom the rvwarda were be- 
stowed. 

On the Central Jury wo find the following namea; — Ara^, 
BLaaqtii, Michel Cherklier, Ctinrlen Diipin, Dumas, Mnthieu. 
Payeii, Wuluwaki, and other men of irienec; Leon Feuehere ikn<f 
Fontaine, &rchit«eta, »ih1 Hrmin Didol. About half the membera 
are mea of acience. Aa xo many leudiitf^ miinu fucturcrK iiro exhi- 
bitora, of course they are thereby excluded from tbe Central 
Jury. 

The department of tbe Seine, in whirh Psriw iu uituntcl, nntu- 
rftlly ieud« by far the greater proportion. Of l,:ija eihibitun, 
it^M are from that department. Vrum the Onie, aW; the I<ower 
Seine (Rouen). 117; ttia North (Lille niid the cfrttim diitlrirU), 
119; and the llbone (Lyon), 1(H). None others come near these 
aunlMTa. Moat of tiie drpartmvnta wwid v«iry few nrticlea, The 
diffieulliea of carrlAge are a Kreut hindrance in Fmuc-e, which 
would ii«t be fdt in England ; indeed, no part of thiH ialand, or 
th«nci|chbeuTin|t one, wuiJd be without ita n.>]irL-aeaUIive at an 
CXpoeitton, 

That this iuKtitution has a favournble effect on French industrr, 
no one who se*s it can doiibt. It niakfii the mtinufiMrt iircra fully 
aware, eu far oa Franco Is cuncerned, of what they can An. Some 
e*a «« in what ther arc bchindhnad, and why ; nnd to nil there is 
the motive of excrtxjn. I'ublii: fame in Awarded to ihotie who do 
well; nor doc» fame end with n mc-Jnl or a sheet of paper, — but the 
wcU-dewrtinj; iiiiuiufiicturer,JifCL>iuiiifc better known, hoa nn im- 
mediate rewnrd in the deiuuiid fur his pruduttiuii?. Miiny new 
ortielea of uiaufaeture bare thue bci^n pr>>iiiinently brotij^bt for- 
ward, and obtained u publicity which would olbcrwifc have been 
loi^in coming. Many cJevirr mfHifinicii have found their ititercKts 
kdvancwl by having the opportunity of nhiiwioa; their inventions 
before the eyes of the nunufaeturers and capiuiliits of all Fnuioe. 
Indeed, the very eiieonrogement of geiiiiiH, which we b<<r« dab for, 
ia there found, and honour uud wealth become more niridy the lot 
of tbe merltiirioiia. 

If France, not » ithatnmttny; «m<h an intitituiton, duea not go 
beyoud ua, and if we. with the uiint of it, iire still Aoupiiihing, it 
dues nut arise fruin thipi one rimimittanre. The inborn energy of 
EnKliKhmrn, exerted duhni; humlredu of yewrn, h^K creiited an 
eatcrpriainv and independent pei]])le, whom bad goveniment has 
not been able to dt'preiu. The want nf inn- fn-edom in Fmnco 
Sun created n people, lietlesR — wliom no public reward can fully 
ctMOurage. beraune I icinun IrKiidntion fcttcn and Inimniels tbt-m 
at every itcp. In EnKland, ubud f;overiunent does not do its duty 
in tacouroKinir anil uphoMiiit: merit; in Franoc. n bad pivernment 
foe* beyond the pruper n^iherc of KO^enitneiit by intcrferiiii; with 
tbe perwiial uctiuii of individuida. lu both caeca tbe crrur in great 
and lhre«lcni»^ — here it ia an erior of oniiuiuu, thcio uf coiiiniiM- 
■ion. The fruita are diffLTent, becauie an Kiif^lithniau iu atill free 
to work for himself, and bee«use a Frenchman ■» traaimelted by a 
Tlcioua police, which deprives him of »a»rgy of action ttnd inde- 
MeJflnoa of character. Thus these charaeterbties «o commoii in 
ang l aDd are rare in France. 



M'e ahall now transcribe a few notiw m U> the earaev of some «f 
the exhibitors; nul lakinji thwte who have begun as eapitallsta, 
hut rather those who have devoted thomwelvea to mechnnica. 

M. Giistave Hallet, machini*t, at Paris, left in IHSS the School 
nf the InduBtrial Aru at Paris, in which he hnd Ktudied ; and bav. 
in>c been employed aa a clerh nnd assiMant in fuctuHi!-^ set up in 
lltIO OR hia awn account, as n moelianiCBl enpneer and millwright. 
He now exhibita, for the lirKt time, a hi([K-pre««uT« engine, of 
3*horse pnwer, with atnw ini^njous modifieatiun^ 

M. Farcot was a pupil of M. Aehille CuUaa, nnd >vn« afterwards 
brouj^hl up with Jecker. brothera. manufnoturen of marine instni- 
nieiita. He wiw iit^erwardu in M, I'errier's eng-ineering worka, at 
Chaillot, with Mr. Edwards, the elder, but being discfanri^Ml, waa 
employed lir M. Albony, a locksmith. Theitue he became tbe ItrM 
workman or M. Cliriatian. at tlint time Director of the Conwrva- ' 
toire des Arts ct Metiers, By him, F«r<«t w.im e^mnloyed in tbe 
eiit.thli>hmrnt nf m^tchine works in the lloinice drstjuinze Vingta, 
Bt I'arU, and at Arfcentenil, and ron«tructcd a number of inachinea 
fur the colonies, lo 132:1, be left Al. Chnntian. and with 1ii« own 
aavin^pi and liia wife's money set np a fiicliiry nn a niillwri)clit. 
itotidea other maciiinery, be constnicted, in IV27, n grent bakery. 
At ench Expoeitton from IHH, he hnv been an exhibitor, and from 
a yearly uianufacture of enfiiies of 3a-horse power, he hiu Tciacbed 
a yrarly sujiuly of 'HO-htrtt powtr. 

la litis, tiiere ww no dycry at Roabaix. M, DeMat-Crouiet 
set up one on a amoll Male for cotton yarn and piece Roodo, nnd by 
IfllA h« had f;ained some reputation in tlic ilepartoient of the 
North. His oldest 8i>n, Theodore, a Ind of lifteen, powerfully 
holped him; he waa niieceaMvely workman, foreman, nnd clork, 
and afterwards became hend of the hou««, in which his brotherv 
were partncru. In 1B9.S, Eiifc'liah ^fooda were driving French poirt* 
out of the market, as our mMnufiicturort hnd di«covcred new pro- 
e<Mii*ii. It was important to learn tlioni, and il. Theodore Ueacat 
effected tbii. to the great iatiafnctian of the manufnctnrem of Uhi 
dr|Mrtnient ; and bv vucoeguiive oxiterimentu und journeys, by 
money und by skill, he has kept up hia fum*. in I M^, he set tip 
a large dye- work at the bridge of Brcency. On him the pr<wn*s 
and proeperity of tbe town of Rnubnix haa depended, and the 
Departmental Jury express themselves In the drunkest tenna of 
gmtitude tuwarda him. His dye-work< hnve sleiim-enKinea nf 
80.hor*v power, and all the neceaaory machinery; and a large vil- 
lage haa xprunj; up uroiind. lie employs 9.M) workmen, mid hia 
triinsflctiona are ttO,OODr. roar ly. 

M, Te.«tr ]*etit was foreman of a cotton •spinning factory iit 
Paris, the hwiil of which enincd a prire at the Exponition of IHIS. 
In l^), he set up a i.mii)1 factory nf l,2Sd spindlea. In Ii43t, he 
£Mineil a ailvcr medal, lie hnd then only 90 work -people. In 
1S39, be net up a Ktenm-ciifcinr. lie hu.t now ISO work-people in 
the factory, and 8i) out of dimtti, and IA,S(ii> npindlea. 

Theve exiuniilcfl will show how men get on in France, and the 
danger in which u-c are from such rivali'. Au aocount of aom« of 
tlio Frciicli cstnbUbbiueiitH will stiU further lUuBtnto tbe state of 
French industry. 

MeMTs. C'htirle* Derosno and Cail ait mat engineers. They 
employ altogether %WQ men, and turn tiut loci>niotive« and railway 
phint and sugar machinery fur Frnuce and tbe colonies, l^^doa 
iite»m-en)^nc», mill-work, and coitiing ap|>ar.itUH. Tbey ship to 
Java. Brazil, .Mexico, Stirinnm, Kgjpt, S|inin, CulwL Bourlion, 
(iuiuhilnnpe, .Martinique, Kuiuia, and' Austria. They nave mado 
leii luetimiitiviM. I'he Ann have Htablbdimentii iit Parin, Grenellei, 
Drnnin in the Nurtti, Bniuiwls, Amstflrdain, and Uundaloupe. The 
motive power is t.>-horM.' power at Paris, }.i at tjrenelle, 60 wt 
Denoin. and l.t nt HruiiKels. ;Vmong thw plant ia, ul Paris and 
(irenelle. 1U7 forges, 878 lathea, jilaninp, and boring machines, and 
three foundry furnncea; at l>enala, llfrforgea, «6Uthea, &c.; at 
Briis>rls. 4V Awffeo, 36 lathtM, &c. Charlea Derosne, the founder 
of the firm, died in l»4(i, iu conse(|uencc of his repeated vbita to 
tlic ^res.t Indiea. 

MeHKTs. Petiii and Gaudel, nf Rive de Gier, set up their factory 
in llUff, and were the tint in France to use the utea in -hammer for 
furKioK. M that time, wruught'lron lioiler platca for marine cn- 

(Uieii were only to be bad in England, and the price wn« very high, 
'itildlc-wheei shnfta cwit «/, iier cwU, and now thcy «ro d«liveted 
at vt/., nnd the lira) rapply most of tbe leading house* of France, 

The factory *l GraScustaden, on the Lower Kliine, belong* to o 
JwUt^ onMiwitt, iLod waa Met uji io It^d. It has 99 latheis, SO forges, 
3 foundry furnacea, and erapluy*, when at full work, 700 ur smi 
men, using l.liNttona of metal, and I.SOOtona of oool annually. 
It turns out moebiffle tools, tender*, wagona, railway wheek, tec. 

The Sitfieli A>H)f\trtnr db* /Vyes ^ Av4iiic»>tri haa i charoMl Iron- 
smelting furnaces, V foundries, und W reSning heartb*. It iims 
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!i-ew-)y Afl,ooo enUe ynrda or clarooal, tnd turns mM 8,000 tooa of 
ron In a bomI year, •laji}', bmDivra siv thd dirMtolv. 

The >lMal1urttic SucU'ljr of Vin-rfciii In unothw (Vin)]i«njr ; luu 
etiginm of :tOi>-hor<e powi>r, Ei lii^h furnaces. 1 1 piidilhii^ hflurtlis, 
18 baUinK wiron. Si* rclinrry firn, I revBrbvratiiig oveii, I stnin- 
haramer 4,000 lb. weiffht, ai»] a nilltn^ praMOL 

The ontUin-mills of M^atirs. S«illi%r^ at S^noiiM; in the Vutgns, 
wen WC up in Ipuit, imd ihcn ein{iloyM 8,M)0*piiulim. Tb«]r have 
iiDW wvcriil MtAbliHtinienti*, ami employ 516 people Id th« iiplnnlnff 
de]Hrt(nent| Ai0intticp(tvrcr-li]oiii<1epiirtniirnt, Hli in th*- bliMtcliKry, 
ftttoeetber 1,QQ7. Tliry iiw lut mvritiy pn»i-r, 6 wntrr-wbrifK of 
142-hoMe pfiTcr, 3 Hle^m-enffinca. 1 turi>iDe of W-hor»« power, 
aa4 1 t>r 3t)-li»rKC power. They n«vc Ii6,i00 ipindlow, nnd HiK) 
luooM, and work nji jfurly 6.10,000 lU. of «i>koii Into yiirn. Tlii» 
fwrtory doca not s«em Ui hitvc hiul llie succcw anticipated, as for a 
loiw time it siiiTorvd frwin want of pon-cr, the u-atcr-poircr ba'mg 
ttl nnt only 50-liorne |>»wer; but t)i«y hitve now f^renter reaOBroea. 
7'h« Hpiuaer, who in 1S30 eaiucd oitly I frao« »-day, Oqw oaras 
from 9 to V^ frniiCTS iirr ilny. 

Th« linn uf N'icholiia ^hlunibeiyer, at Guebtriller. in the Hich 
nhin», i« tlint of (luc of the grt^i oottoo ktila of France. Tho 
mill WM foutidvd in leio. The firm spin cotton, linen, hemp, 
comibed *|>ol, nnd viik Muete. and hive likewise h factory for 
ninkin;; *piriiiing miichinpry. They have above a,t«>0 v<rrk-p«oplft, 
witJi iS^fXM Bpindlc*, and work up tW0,000l!>. of cotton ycurly into 
yarn, and JAUtorM «f metal, b«nide« 1,000 toua of coal. 

Thp firm of Mahieti-DolnnfiTo hnvo cotton-mill* at Arnivntii^res, 
in the North, and employ l.at? work-neopU. 

The firm of Scrivp, brother*, of Lille, tcptn nnd «oave flax. 
Titey employ 550 p<>npli>. M. Scrivo Labbi; mtroducod the Bax- 
vraviii|^mnchin«ry into France. 

Hcasn. Oihiii nnd Co, at itallepot-lva-Fr^vent, have a Itax-mtll 
with SOU wurk-penplc, and lO^SO «pindl«ii. 

a. Leni]iitre-Uem«««tere hiw a fbu(<mUl at llalttiln, inlbe Noith, 
and empJoyt 600 «r Too penple. 

The firm of Klcun Bertcrhe, ChMnoD, and Co. datw from 1808, 
and baa Mtablishmenta at SMan and I^rla, for cloths, ea>dmi<M'«ii, 
&e. They turn <n-pr nhove 3(m,0(H)l. yearly, and ehip to tho United 
Statex, I'eru, Chili, Bmiil, Mexico, Spain, Bvlgiutti. KuMia, and 
even Go([l>ttirl. 

These wiJI give twine iden of the larjte French establishniedli of 
Yaridiis kind*, and allhuufrh we may pride oiirwives on having 
larger one*, we cannot lielp n-eiug *e liaie powerful rivaK 

H'e were very much jilensed willi the uliow. It doe* the (rrealeit 
credit to the manufuctiircrH of FmrKC, and give* th« mo»t gratify- 
iti|^ pronfi of their yrt>f;rtit*. It m»y be niont usefully (ttudied iy 
E;igl;8hmen. In i>v(>ry article of taato tljo French are beyond uc, 
Ihouf^h we are making' way up^n them; end it i* likely that if we 
bad a iihow nurvelveo, a hif;her clnea of productions would bo 
bruurht forward, and would rorcivo greater oncoiira^etncrit. Tlie 
metaJ maniifactiirerfi exhibit many creditable worku — not njnddo, 
but working kiromotives, stationary en^rines, and tool macliine*. 
"'b do not consider the French g<\ boyimd iih, nr come up to ua, 
but ll'^v idinw an earnest riviilrj", and are certainly getting nliead. 
Even Eiif^diidimcii arc at fir^l Ktnii-k by tbiH truly fn'ont show; but 
a Citrifful exAmiiiAlititi ni(t[tifit>s Ihi? firnt opinion of cxrliisivi' I'Xtvl- 
lence, and xfTordfi the «tron(;eMt ground for believlnjj that a London 
Expositioo would fur Knrpn.*i» ihnt nt I'lirii;. 

To the BHtablixh meni of it uhow of RiigtUh productions our at- 
tention wax long ilnce turned; and we are the more convinced of 
ita neceasitv, and uf the propriety of Inkin^r •renne immedinle step. 
We hare, however, tio fiiith in the scheme put forward bv thu 
Socictv of Ana, because we think tbut society is wholly unable to 
carry It out, ami an abortivi- allcnijit would huve the tiuiKt miit- 
cIiicvoUB rcaulls, VTe eonsidur that au Expoitition iJtould oriKtiiate 
with the manufacturers, and be managed by thcni. 

An Expo^ilion, in all itn nttributioii.i, in well cjilrnliitrd to en- 
courage induatry. The reports of the ehire-committeea on the 
State of tnide, and of thoec who have dotn: the roort service to 
tmdc nnd a^riDulture, would have very good resolta. In France, 
mott eKtablithmcnts cxhibitin"^ ntatc how many men thoy oniplay, 
the eittint of their work*, nnil ttic value of their ptiiduce. These 
arg not thtnga that can be kept secret In England; the etatiHtics of 
each iion-wofk or cotton-mill an- nccc»ible to rivnln, thnugh they 
are not w«ll known by the public. The opportunity that is pre- 
acnted of nsccrlaining the comparative conuition of each branch 
of iiidintry is invaluable, and many would be greatly idtiniulated 
were their exialence or capabilities fully known. 

In Frtincv; a claaitiiied cata]o|r-ie bIiuwh the number of exhibitors 
la each department, and some \-f them we will enumerate. Thvr« 
luv -a exnikitora uf ntuel, »t of iruu, US of uiachiuea, liH of 




spparatat foFhoattng, diatllUng, and dri-ing. ISO of watchitufcu 
1.1S of hu(b;irid[V implementa. I3ti of whut anr calleil instnuacfl 
of precision, antj I :£t of tools. Other exhibitors lo be noticed ah^ 
« or ^at««, 11 of hitnmefi, «of Hnthracite, 13 of gecgruhkll iv- 
tidies, tS of colours and varnishes, 3 of rnaor stropA, SO of dafaer> 
reotyping, 7 of ink, fl of pferteiK, S of gutta percho, li of water. 
pTtto'fing, 11^:1 of muiicnl inat^ument^ 12 of letter* in relief, fiS tt 
mJirbles, lA of mouics and incrustNttooa, lit of jiiaper-wurlca, 10 sf 
psstclioard- works, \A uf paper-liaivio^i ^ of stays, U of prt- 
lum«ry, Ifi of wiMxIeu sbon. TfacBO will abow the nuicd vhtraetn 
of the exhibition, and what « apetialiii there is fox auma Brikln 
looked upon as iiiconaiderahle. 

m&t ectjimttidj 




TJ]£ PUBLIC WORKS OF EKGLA>'1>. 
No. IV,— Dock* 

AVfMtJfiu malrr arfutia. Th«M most OuM atMUshneatt wera. In 
many iDiUocei, iho lut adapied in the lOMt baportaai commercitl tovns. 
Tha restoD li that lh« moit important towns were cstaUislied ia f atqawd 
sltaadoni wheie tbe abioluie ncciuitv for docks wu the latest fatt Diy 
ducki, fur ibe mtre puipose of coaitiucllng vcstctt, are. of ooune, at *rt 
■nncni date, and ue to be fuuiid tterrwbete ; but wei docks, fot the pat- 
pDie of i.liias vc»cli wtien arriitd at tbcir dotioalioa a »af« r««nt«cla«»d 
vuy lucknt of ioaOi'iK aitd unlos'ling, are at tingolarly receat dale. TIM 
Meititciraneaii, in iu li>lckn watcra, atocd ia coiupsralinJf little aaed e( 
tuch convtnivnc. That when Venice, Geaoa, leghorn, Msnolle*. were 
totally without doolii, foino of the town* on the ttaitic. cf aiocb lea* ooa- 
niercisl iaipottaacs, poticued docki af excellent cooacroetlan. On tha 
•anifl princitile In uur owu country, London was anticipated hy msnyaecoad. 
late aciputu. Liiccpool, at a liiuc wLta It bora a tar; low rank aaMn|« 
our eDtutuercial towui, tint «it«bhi!itd tha duck lytteui la Oicat Britaia. 
In tliatc dtjt no duo cauld ever have drtaiDl o( the North Amerfeaa mJ& 
Ijverpnol owrd nothing to itt nrat potilion. Tbe adtanlsge of it* prexintly 
lo Arniiies was an afitr-accictnnt. TIir eaergy prahMj of a lew ptitatc ia- 
dlvidoati, LUilituted i acbeme which totallj altered Die commercial bsUcca 
of (lie em])ire. To aonie acddcnta of piiTiic condacl is due in like nuDati 
ihe artangetneni and poeiiiun uf mott of our great eaworiuiai. for whaunt 
ctleh rated— whrthcr for art, induatr?, conuierce, or •daoatiaB. 

Tlic thiflins uf llie laiida in the Mcriey, however, and otfiM diaadiMUgs 
nf the harhrjur. tenrlriti^J dm'ki mure aecaaaaty at UwmmI Ihaab aoM 
(>ther places. The Grat Act for tliii purpoae io LiverpMl wmt obtaiaed ■ 
1708. Tho fOBimittnitiit was iDvciltd in the Corporation for a term af 21 
vesrt. That liuilj gttt. 4 acre) of land, and were aulboriaed (o borrow 6MML 
The old dock wai ihuieoiiatriicted, covriiiig annrca of somewtiat iDoratlnB 
3i acres. In 1717 ilie tenu «aa rxtendrd by IS yoara, and the Corperailoa 
empowered to burrow aa adiUiional 4Q()i)f. In 173:ancw Act )tsvc a f«i< 
ther prulongatiati of tlic term, ao addliloDal dock perroillcd to be coo. 
sirucled, and a new puixtgiteauf liurio wing 6000 1^ By t!Gl aoeUMrdaek 
wt4 wanted, and 25.U0Uf. uioro nas pettuilied to be borrowed, la ITM 
iHo fnuie dncki ncte granicd, and Ihe power of borrdwiag 70,9l>IM. la 
1190 two mora docki anit a further loan of IJO.OOOf. were tutboeised. Tbe 
Corporilloa eonlnbiitcd Ibo neceauiy ground. The aggregate sunn Ihas 
autbaiiied amtiuut lo 251,000/. (or icvco docki. The dock diir«, uluch in 
1 :2-l amountrd lu 8]0f. 1 Ir. 6il., reached above 10,000'. in 1*^(1, sod ahoie 
IDO.UOUI. ill ISlg, Tbe ouisbMOf rctacla, irhichin i;60 was 124S,i(«chd 
10,01(0 in 1824. 

Tbc area coveted by Ibese dock* varies, ftom Ihe Itr»(, ot "otd"doel. 
which, a* we hava lUted, occuplei 3^ aerea to tbe Queea'a Deck, wUib 
eovera about II aerea, Briides the doclu. there are aU baaiu, co«a>iaf 
froiD 2 to 4 acres escli. The roniiruciion of most of ibc dock*, eipedtl^ 
thai called Ibe Frince'i Dock. It of tbe noil solid docription. Tbe oAca 
are (|j1cndiJ, coit-iroa ikeda arc built round it, and a apacioua parade raia 
■Inng one tide. 

Mure receollj the Uruntwic^k and UiikoDlioad Dock* liate bees butU. 01 
tbe latter the forluoes are not yet dnvaloiped ; the vi-cii'itudr) of tlvii ondar- 
taking bare hitherto been coa&iderable. Thpy are deaigncd apon tbo Boat 
mggiiiflcral icale, and may prohally haie to wait some jeaia usld ihi 
laevitihle eipauainn of Britiih coiuinerce uodcr aa Increasing papalsliea) 
aud the bIttaiDg* o( free trade, niaj call into use the taat area and lupeib 
appliances which tbcjr olTer to the uerchaiil and ibe hhi;juiailcr. 

The next in onJer of lime were tbe Hull Old Doekt. which wart ceta. 
menced in 1 774, on Ihe allc of the uld (ortiflcalivii*. The area of docki 
quDj, &«., ia above 30 acru : that of tha dock ilaetf, 10 actca. Bcnois, Uu 
(DJtinccF, had uiaoj >l>£.:ultin lo entODntai ia the looae nature of the seO. 
TIm flrtidie-lsing aiacliioe ever employed in Bngland wax conitnKted by 
him for tha ute of ibFae doefci. Thia uaa one of lbs most prolltabla e^ 
dartaking* of ih« kind ia ibe banda of iharebuliteri, the dockt at Uveryool. 
like those at Uilalol. bring the proprti} of tbe Corporation. Th« origfanl 
nntubsr of thtre* «as 1^0 1 thai Dumlxr iiai tince beta incrcaacd I* »earlr 
20(1. Ia ItiO^, pisvioua to tUe iaoease, tbe dividend was n» iMs 
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I 7U l&t. lOtt per thwn, but It tmtivrj dlmlnittitd ■rtamidi. HaU Nan 
{ HbcIci ««re htik Is ISOT. The art* ii ihniii n Km. 
1 Vp (O tb« iMginniBB «/ tfaa prcaeni ccfilnri, Ibr ciif of L^ndoa had oo 
<lo«hs M an. U (act, *e*en] latercati wen in the ira<t— ih': proprietMe <■/ 
liW wiMU wtnrfl atra*« and below ibr irrlilgt were »|«iB(l aajr icb«<M of 
4Mft tMlWiag, lod nrion prcjecu foribe im;>roTincnt bnib of tbaJegal 
ifutfi ud IM iitfafaMS wliaifi ware proiMaed in oppotition. Tbe legal 
4*V< vm. bmrnor, Miy lt$4 f«<i locg altogttber. and oecnptad |inciaal}r 
Hoe aane poihloaa that iha^ did al ibcUmnof tha iraai Ara of LaodoD. 
while tke (nporu ffOw tiie pan had, from the jcar 1700 10 1792, iDcreaici] 
fn<n <.?»M8t. U i2.0?2,«7*I., and tbe eii«m fiom lABJ.JSU to 
14.742^161. 

In the ytu ir9S. apian wa* fir«t pujecled ot making wrt dock* at 
Vappiiiif, tbe lalf of Dap, or Roth»'hilh<, lb« pi«fer«(iM being gircn in the 
am laaUBCe la Wappiaf, on aiocaiui of iu proiitniiT to ih( dl>-. Tbb llrti 
■tltm CDw liim Iba pnn of aluMt all that ha» been ca/ricd out linrc. In 
I7M. ■ (cacfal neeilas <■( BurehMla look place, wlun a ooBiniUa* wa* 
^pointed M aianiw tfc« laMLer, and a report w«i ilrawo op, TaoonnflBdlnK 
lh« mnairaallo* ot dock* at Wappino. Iu ceiueqeiiee, a wdl^kaAWQ 
et)gin««r, Mr. Dioiel Aleuader, nbo had been picvioutlr cmplaftd abast 
III* r<t«r, vraa directed to niake a lurvr^, and to pi«p*re plan* anil viliiiMlea 
Jar cwMrnetiaf tba prapoMd Wippin| doeltt. utih a eut and cinAl (aiding 
ltd tiMa aloBf tlw iiUof the pretent Kait and Wett India Dnch*. Tbe 
UfaM BDd aaMaaa tea ««r* pnparad Kcndiagtjr and laid before tnoilier gtaettl 
^ ai ri if at iMrd«M* «a Decenber £2, 1!9^. vhcn a >u)i<nii>il.-.n of 
VIOAMt. «raa lUad !■ a Aw hoar*, im the putpnM of canning tlir plm into 
tSMatlon. Iq fact, project* of thU kind vara M thl* lime eaccrl; litiened 
<b>. It «a* tbe great year far euiaJ tehncna*. A petition wa* pre«<at«i 
ito Uw Hauaa of Co^nnon*. who appoinifd a *(l«( oamialilM " to taqair« 
bto tiM bait moile d( prnvirflng rufHrieot aHoamodatioa for the iseraaaed 
tiwlB and ahipptDf ct tba port of LoDdou." la ihii ■.■omniiUee a nhtiy ot 
•bjcctiau Mcrt rdKd, ani plana propoied for cuiiaLmaing dock* in alltarla 
nf pbe«aL It took two ar tbiM je»n to OTrrcnmc llirM itiSlcullira, anil Ihc 
laal pcLitioa lo the Unue vai ti«i picicmcd till Deccmlitr, 1799. A frw 
6qr« knoTward* a petilion wm procnitd by ibe Cvrpor*tion "itb liiuilar ob- 
jaeli, and with the addillaiMl plaa of cultiog a nBvi);ahU cinti frotn Dlark- 
vaU to LinebotMe, uid eoaatrneilni tret docki In t)ie Ulf of Uogi, for the 
VeU India Shipping. Th« Wml India nefcVintt bod. bovr«ver. tparl from 
ttc CmpBralioa, alrcadj prcijecleil a cumpeliug plm l<j iIhl nf the l«at pro- 
petttioo. Tbe CorpMation and Ibe CDiupinici unitol it Uit, and ill A\Hi- 
fetthiaa ware OTtrcoou, Tbe Act for the Wc»t India Dock* wu pitMd In 
1?79— lli«l (or the London Dock* in tbe neii year — and tbe Acl for lite 
SmI India Doebl la 1803. Ail these pro)fi«ta aroae out of the origii.al 
MbMie for the London Dock*, which ichrme wai carri«d out (iinultaiMOiitly 
labUtelUnea(,Uiaiicbiu)dcrlhoinaDi|emcDt of three *epafat« companiea, 
■BdlppmlBiaa three dlitind underUktitga. 

i Tbb lAndon Dock* were coDittacied under lUnriic'* ■uprrintcodMu'e. 
Hw Act allaWBd *eTen year* fur in couiplfftinii : It wai opcnrd in five, but 
*M Ml coHplaltly finithed for toni; time aflcrnardi, A capiul of 30(1,1)001 
»a* aBlharMed, (re per eenU inlereit guaranteed, and tea fr-T ceol. Aied ai 
• mailmoBi. Proprietert of SOOI. to lOWl biic one uatc ; of lOOUf. lo 
Mow., two *al«it ot 6000/. to 10,0001.. thro* voir*, and prnpriMori of 
Moiw Ibaj* 10.0001. bare four «otn, which U the mixlDium. Thp dcck-raiet 
•etc fixed b; the Act at per ton : — Por Te**ela tradlag between the purii i>f 
Great Britain (incinding the Scoitt*)! iilu) U. For iraden to Irrlaiid, the 
Chaaad ialanifa, Prtnce, from Uihant tu Dunkirk. Flan ilertt Germany, in<d 
Pcnmaffc. to EUioaor, It. iJ. Norlh of EliiDenr and the Bailie, li. Cd. 
BoMlh oT Eurofie to Cape St. Vincenl. Africa, Amrrica. South Sea*. 2t, 
Xa*t«m Atta, Zi. 6J. Al] leiad* *rri*in; with mare than 20 pipe* of wiD* 
•r brandy art oUig«d t« cnlcr Ibe dock*. Six wr^lci ire alLnned for un- 
Mtuf. beyond which a charge of id. par ton la mid* for the Ant iwo 
mefca,aMl tot. per ton afterward*. All iMielt, eiRj>t (bote demied lo 
Ibe Baal and Weal India trade*, arc allowed lo enter the dotki, wilboui di*. 
UmUmo of nilioB. WiriD, tpLrtCt.acid l«baeM>folEa the (^incitial cartiori de- 
Bvered at Ibc dock*. Range* of warohouiea have bcm ended (or th« re- 
•cptiDn of thaM arlielat — Ihoae for tobacco are of eery Ant tena'riKiiaa, 
Tbe aBperdtiai ocea^ad bf the warehoutea in general anourti t« l^O.OOO 
■qoanruda. Die dock lltelf It 420 yardi long. 27G brcitd, intl S9 feel 
tnp. Uoc««pln a atirface of 25 acre*, aud Lbc buin 2) acre*. The wbol* 
ptaralaeai IndwIiM warehoLiici and qua^a, contiin a auptrflciea of 1 10 Brrci. 
]t i« catluatfd to hold aUut 2110 sbipi irf 300iodi. The tobacco •TBr<b«utc, 
Udemeath which arc «ine c«IIe[<, co'tn Gtc acre* — the grcatt.it cxlcnl of 
ftny on* roof In tbe world, unleit we except the Great PyratnLd. 

The We*( India Doekt, tbe moil nugnifieent in the world, were bagun In 
July itM]0. iiid opened for Ibe loreplion of kshIi in Sapirmbar lim'i, in 
Ihe ihuri ipiicv of 27 montbi. hit. William Je*tnp wa* ibe engineer. Th« 
fteaparity of tbcae dixk* in fDnocr day* wat prodlgioni. The original 
•apiul WW 500,000^, afterward* ni*ed l« l,200,00uf. Tba rercnumof iht 
MMipaay in ISOQ amouotad la 330,6231., and in 1413 Ibey reachid Ibeii 
elinu. amoualiag lo 449,42U. Since that lltne th« dtpraciaiiaD of Ihe 
Veal India trade hai caoied a «ad decline in iht* magnlflceni Income. Up 
lo 1818, tbe companT, briidri paying tba maiiDiiin) dinldeud of 1(1 |«r ceou. 
|Md accimaUtrd KuilfiWI. at a itiene fund, bui they were oliligril to de- 
Vote a pert of thia tun M ditideiid TBfy Boan jfterwaidi. Tlie annual ex* 
yeeaaaaloneef tbecataUiahm^l iiiKiiinloi in 1HlV,lo 151,ti4'l(., of ohidi 
Hbove MfimU. wcU U wofkiMD, above lU.OUOf. to baUduig and iio^iote- 



menu, and 13,330/ u taxaa, an enomooi Input. The ooapaige aatertalt < 
art> let duirn at I6.I&G1. te adduton. Ths ■aaa|iiB»al of tbe oonpany IrI 
in Ihc haudi of 21 direttofi. eight of wlioia mnal belORg lo tbe d; Car*| 

paiatioji. Pour director* go Mt in Mch ytiar. except ihc Aflb, wliea Qic 
out of office. Only ■bareboldcr* beldieg (hove &0CI1. arc oulilltd l« t^'teaj 
The oaiurt of We*l Indian produce b*4 r«nder«d neMuaiy tb« e&Ditruttio 
ol tbe thtda aad warchoa*e* oa the moil eaiefal principle. The pillara t 
the «b«l*, and the framework of tbe roof of aome of Ibe ihrdi. are of caitJ 
Una. neat ln|enlouaty ooaatmeied. The great difficulty i> to guiid agtioit j 
Coair*c1ioa or dilatation bf cold or beet. To rcTncdy tbit, the iri'ii heaiu 1 
which ruTi frain one pillar lo anulber, aie not irtually in contact. and alotigUj 
tudinal p'ay it ihu4 allowed to ihe itruulurc, which present* any iii»i:hief 1 
from Ibe aiteiation of tempetattire. Tbe pifsiciit it partly of iron indj 
partly of granite, and Ihe lue; htnical contiiTitice* are of tbo matt ticcllewl I 
kind. The dncfct arc in two diviiinni. the eiport and tbe Import. The iiil>J 
port dock it SfiOO feet long, and MQ feet bruad. aiLd ettiojaled lo bold 204 
Tciarli of 3tl0 ton* each. The tipoil duck ii of the *«nie length, and ^04 I 
feet broad; It botda IM reiarl*. There tiaic bfcn itrpcnited in the *bt>Ii I 
and waiahcDtea ai the aame tieoc 149,A63 ea*k* of tngar, *0,b7& Wrel* and' J 
iS3,U8 baga of coffee, iiM><i pipra of ruca asd M*d«in, 14,021 log* of] 
iMhogany, and 2I,3S0 Ion* of logwikod. The reader may coaceiTe Iha 
eceaomr of room neeeaiuy for tbe reception of iQcb t maia, 

Tlie City Cetial enables temieli lo enter Ihe dock* wliboot mtliiDg the rir- 
cult of Ihe U1« of Uog*. bat in mott inatance* iLe captain* *BTe (he cbar^ 
and go tomd the bend. The canal *ei*n aaa reccpiade for ibipi laid npin 
oiillniry : lie long range of a mile prewnu a masniticeal tpcctecle «f uiatt* 
anil thipptng. when viewed from tbcriver. The depth of water in the di>ckl 
al high tide h 34 feel. The area ol Ibe import dock i* ibove SO acre* t tbat 
of the export about 26 acre*. Tbe dock), Miint, and laeki, attogeiher, lb-. 
elude an area of 69 i<re*. ind the total aaperdeiea. If we include <iuay* ta4^ 
warrhotiet. amnunii to ItO acre*. The 6H icrei of eicaiatioa form a work 
in iti wij uiiTtiiUril by any tu eiiatencc. 

The Eaai Imlia Uocki were not cnmmfnced nntil IBOS, iliough ihtir Act 
paaird in 1803. Tbe ilrtt ihip entered them in Auguit, 1U06, 17 moiiiba { 
afler tbelr coiumcncciDenl. Their capital, originally 200,001)'., wa* luhie- 
qn«nll) doubled. Tbe numher of direclori ii IS, who Ditiit eich hold 20 
th*r«i in Ihe ttoekof the oon^paay, and fourof thrm tnuit bedirecioTt at 
Ibe Ban India Company. Tbii fortnt almoit Ihe only oaoDCCtionnbici) tbe 
Eut India Company ha* with ilie docki. The poaiettton of Ave ahaic* give* 
1 nght of loting. The immcnie ralue of Eail Indian produoe, aisd bl <b« 
carxicj of the ^cticU rngignt in the trade, cnuins a different airiugcmeal 
ill il)«*c dockh from eilbcr the London or Vr'ctt lodian. Tbe duck*, in tbe 
fir*l pUrc, are much awallet j a* fewer t«**«1i are engaged in Ihe oriental 
cnninieree, and a* Ibty are much longer on the vayige, they will be In deck 
* propnrtionately *borter time to tbe poriod Ihiiy ipnnd at tea. Then, tbe 
laiue of Ihe property prevent* il* being allowed lo rfniain on the ipot. 
Tbe varehoniea lie four mile* oIT. and tbe caigot^t are imiiiediatclir ile> 
liteml to the Qirrcliariti. Tbe company tubicribed lO.OOOL (o tbc Cora* 
luercialroad, which wu originally CDiiitrucled at a ihorooghfare l^m tb* 
docki lo Ibc city. Tbcte i*, likewito, muih greater rettnetion In (he admit. 
■ian of liiitora to lh«>e dock* than lo any of the Other*. Bualon* coni* 
mencea lairr in ih* day, and the door* are punctually cloied al three in the 
winter, and four in the tumroer Donilia. Tlie depth of the Kail India 
Dock* I* greater than that of Ihe re*l. on acrount uf ibc liiie of ilie vnbcla 
in tbe Irade, which draw mote water than any merchant vcmcI*. Tbe depiH 
accordingly, it never lea* than 21 feet, or, aa mcaiurtd froia the lurface uf 
the ijua;*, i* 2T feel. The »iip<rficie» of Ibe export dock it 10 icrei, of the 
import dock 19 acre*, which, "ith 3 acre* for the batin, inake* alolal mf- 
facc of 32 *eret. The can lag e* u*ed to conrty Ihe merchindiie Iroin the 
dock* are of a iteeuliar con*truclion. They look aomeihing tike a gipiy 
rnricRD ; thn dnnr ii behind, and leeured. iHriidei iti luck, by hail of irnn, 
Lnng befnrf Ihe cnnitiuction of the lioii India Uucka. an old duck, called 
Peiry'* Dock, ttooit on the tite i it na* a prirote *fra)r, but of grcil UK t!> 
lucrcbanu, GiecnUad Dock, on Ibe aib« *idc, wat likewUe an old piLvata 

duck, 

Il waa Mtimiled Ihat, before tba conitmction of the grral dock* juii de. 
Icrlbed. thl.- loll by roliberiei alone eiceeded the hundrrdth put of Ibe wbule 
Inipurlation uf wine*, tea, indigo, cocua, Ac; the tlltleih n( tbe luyar. anil 
Ibe fortieth of the rum. The value of the lot* during (be ye*i* 1 TVJ. IKOft, 
and 1801, waa ralimated to amount to 1,21-I.^U(|J. Tbe caiiiuaie of the 
aaiinfl to tbe pretent mcrcucd commerce of Ibe coiiotiy wwuld b« luiie 
GDormoui. — l>aiig JVckw. 



/rM Boi*.—k. letler in the Ttmet. from Mr. tl. J. Baylee. eonnty CUre. 
ante* tbat "bog" land can be reclaimed, and brought into bearing al ■ ctiat 
uf 71. an acre; laiue which be had hm*rlf redaliticd jielded fur ibe lirat 
crop lOf. an acre, Iha accond for pnlalnei iO/. per acre ((llbougb, in ordinary 
year*, only 20/.), the third tl,. and il appcaii tbeic ii now growing on tbe 
bog a oop of pDlatoca worth 20f. per acre — ibut, for an outlay uf 71., all 
eipended in labour, a return of len time* Ibe amount hai been made In tbo 
abort ipave of four year*. Tbit inilancc ahould afford luRicieni encourage* 
meut to Ibe linilfaotder and capitalUl. aawcUa* lo the Bovernment. to adopt 
tlie ijatuiii gu tii cceMlu II y earned out,aBdwbicb mu9t be )0 cunduciie ta 
tbe tcDetit of ibe liitcr couotry. 



ZINC-WHITE A SUBSTITUTE FOR WHITE-LEAD. 

It IiM b»nproTed lh*t Klnc-whlM Tnjirl)««mpki;c>l, Kilbgmiwtttnlifv, 
u ■ lutiilUule for «hice-tfl>l, far iiainllni knJ otliCT pnrpMM for which tliat 
tubiUnrc ig oidinirLlj' fniplo^iM; ftt tli« ronnar ■ubtttOM 1) fret from (be 
din>lT*Tii«Kt) pDtMBiei] fay Ilia Utlcr, wbicb ii nol f>Dl:r liibl* lo inrB bUck 
by tlic iction of the air, bnl ilfo producn tli« piinUtt' chollc, *nd athtr 
iitatitn, which at« oftiti fkial. Zin«-«blte i%, manonr, foond to bo 
unehinfPibk ; ihii fact hii lierii pruied, bpyond ili>|iMlfl, by nmeTODi "fll- 
tfTiflril Riprrimmti : liui t)io prineiptl obtincle to ill etnploj'iiieiH liu bcrii 
th« itlfllcuHT of milling nilh tbst mitntiit. Thii (.riict nxiiil; fruiD Itic 
fnct. tint nof kmirn, nbo irt UCUtMmcd to • Ctntin routine practice, we »t 
fault vhena ovk tubsiance ia kI boforc Iheni; and, after •tlcm)>tin|t to ux 
it according to >b« rottbixl witli ubieh thitjr ai« artjiuiBted, aad ddI Snding 
St inccKd, thtj laini«<liit«Iy cotid«iiiD It tl awlMI. Allliiiush pcriuatl«d 
at the beneficial rMuttt wliieh iraiild awrtit from ihe «w ol tinc.vhUe, iLr 
matten will not ulc ibe trauTite lotooktiiUi ifae naltcr ihriDiftm. but trtj 
U{ion ihrir vDrkmen . anil Ihiii \hv pvbtto are pCTSmdnt ihil iIie iint>lli;«U(>n 
li iDjprtcllcatilc. NO'ir, it ii ilic ohjerl <rf tbe pmcnl paper lo oliviair tliii 
(Jiftcnll?, b; pointing out the method of toplDjrisg linv-wbiia «l(b mccmi 
and Bcoaoo]'. 

The Stit thing to hf done li, (« proeara bit aa netrff white aa peuibk; 
tbli i» (swntiil if a bright eotour b« r«qinrtd. for. ai lbs liae-vhiie pot. 
iutn lea* boily than wliil«-le*il, Mlourttl oil tmpirti a cntonr <a il which 
Urniahea itt brigbtnm : if, huweicr. a t«Uow cotour Iif irqulred. Iliirra It 
DO occiiion tA be in patticiilii «1iimt Ihe wliitancsa uf llie uil. The motl 
■Dlubid oil, and whlfli il grnrrnlly ftiifTuicntlr whiir, n l)ie oil of tht blach 
poppy, wblcb may tic procured from Flandcn and Alt«c«, wherg it n in 
KOmiDOti UMi — in dofaiitt of obtaining tliii, an; ftlh«r aicfialite oil, prodded 
it Im white, will antoer t)i« purpoie, attbMigli it may, peihapa, inxll a 
little tmngcf. 

The cine-wtilt« it lo be ground, while dry, Intnpnwdar, with a mullir; it 
mint then be jcrijied. with a pairitei'i knife, into a h«[), fri the ntiditle flf 
*hidi ■ hclltiw 11 in he marti!. In irctive a inittll (]iiartit)- of oil ; iho whole 
It llicn to be mliril wilhalinlfc, tn ai to bring it loihc coDiiatear; of rtrj 
thick monar or pHl«, and rather dry ihaa olh«rwi«e, — ■• Ihit tiibitaiife 
btcoia fi mare liquid the marc it I* ground. Thi* ptut« ii then pticcd on a 
tepanl1« plletl*, from which a nniU qmntitjr i* taken and put unilfr the 
iDullar. and triturated ; and, u the minor rtrapnt. It i« tenpeil up with the 
knife, anil placed lo hfapa oo a clear ipic« on the ilnne, whrro it U again 
^luund,'— ibe malltr being tarefult; pilaced iu the crnirc ttt ilic hripi : wh«n, 
by ihiB nearw, the coloor ia apread orcr tlin whole turfaca uf the iloiir, 
three or four torot inia one end to the olber will finith tin grimjing-, Ihg 
whole muil then be arraped olF wilh a knife. Tbia opsralino, which 
appuri, at firitaight. ledioui and trnuMMome, aean beeoniM *»ty of per. 
formnnee, — ai iiine-wliite ht* a fine and eiMly-itpnraied grain, which, eawc- 
quentif , reqiilrei hot httlr itnnding. Care niuii lie takrn that the colnor ii 
of aoffldeDl conilileni:!! lobelitld on a (IaI iiiifirr without ihnninEthraoiih; 
Bid, Moaeqaenilj, If it he too lli|iild. It itill be DCccuarj to aiM a aolDcleot 
quantity at powdtr to give it ibc rcqulml irouiiiKncy, and again gtiiid il ; it 
it then lo be put Id a clean icatcl conlai'iing clear walfr, la Ihia ttaM II 
may be niied with any of the ordinary MUura, and will b« found to mako 
up iciih any of the eoloun umally ••ombined with while-lead, producing a 
frtthirr tint than when tbei latter lubiUnce ii tiied. 

Thr niliinl colour of xinc-vhite ii n rnilk-nhile, leai briEht than thai of 
while Icid of the bF>t qnnlity, which inctinci In blue, but moch mpcrinr to 
thu of comman white-lcid ar oeniae; and, therefore, iiDC-nbiit may be 
atid 10 b< the medium <]uality bctnocn " kremnlia" and ibc coninion whlic- 
leitd or ceniio generally employed for painting Ih* mtrrioir of apiilincnti. 
ZinC-whlte may (hirefore be conaldertd ai an eflldenC nibttituie for wbiie- 
itxi. wtihoni poaaeiaing auy of iti dlaadranugea. 

Paintt having zine-wbite aa their baae, do not dry ao qnickly aa lead 
colMira, but ihry will let more ijuickly than ochre : the iliOerenn in lime, 
■a ooapaied with mbile-lead, U about 2 to & i and, if it tie ground up wiiU 
oil wbicb il raiher old, and not tcry oleoginaui. it will ilri ai quickly ■* 
wltilc'lcad.* When mixed with lulialancei Ibal da nut dry rati iy, it will 
only lie neeeuary lo add, aa a ileeative, a little while ooppetaa (lulphate of 
tine); care beinf: t.-ilten net to iiao the oil pinpired wHh lend, umaliy 
employed tij piiuten, a* it wonld not only luni IIib white yellow, but would 
irupari lo it the ilclcterloui qtialitiet ipught to be arnidrd by Ita tjae; if, 
bowcrcr, it la found Dcceisaiy lo uie thia oil fur black or o(ber~ Goloura 
wbicli will out dry, il lumi ht uacd with cauiiua. 

"Wbea large lurface* are lo tir painted, the bruilie* onrd muil ba very tOft 
and nol too cloae, io order tliai thf coloor may be laid equally ; and, if Ibe 
Jlrat coat be properly laid on, the laying of the aecond wUI be unaltended 
wilh difUcnlly. 

Expaience hai ihown. Hint ahoul 2^ ouncct of liac-whlte a^e aalKdent to 
cover ft aqoafo yard i while from il lo i cuncea of whitc-kail, of iKanJ 
quality, arc required (or tbia purpoie ( at Ibc aame time, aappoiing it to be 
more eipcuiirt, lltia a amply compenialed by the certainty that it will KOt 
prove iiijixioui, eitlier lo Ihuie employed io pointing, or peraona inhahiliag 
apartmnnU painled with il. — Tr»iitalrd for A'wr/on'a lowitot Jonmot. 

* Ur the uliUtlDO uC aluiaUt* uU. I'lilaur*. mail* irUh tlac-otdW, Will dri a* quietly M 



ilARDEN'ING LIMESTONES. 

Om Ikr fonMttnt v' tfsAramUe S-iimnfimt; CenmU. mi ttktr Jfiamhb 
h tht Vfriaf ff'ajr. By Profcaiar Kviilmann. 

The author had tsoM time ago Bhoened that all Umatooci cobUId ia«a 
qnanililet oralkaricti and be ha« recently foaod that, in bydraulicluaeatoaci 
Id particular, a Tory com idcra^jle ■mount »f potaah occur*. — Pronithith* 
concluded that th« allieat* nf pntaah mual exerciae an eaaenlial InBurBM 
upna the production of (vn'nii; and he tu^rcecded in pmduclng artidcUly 
hydriulic riineatonE In the mofit way. hy milinK lime wilb lilka Oi aklAl 
diinilved in water euiilaintiig i'>uje |ioliah. V^hen powdered cbaOl IkW^ 
ployed for thii putpuie. ihc puiy niaai obtained gradually bardeoa laM 
air, and aimini equal hardnot with tbe very beat hydraaUc ceioenta. If, m 
the olhcr band, chalk in piecea or porooa liioealvoe la dipped iotu a aolialiaQ 
of mUcsIo of polxib, Ihey acijuire, after aereral daya' eaipoaere to tbe (11^ 
auch a drgiee of baidnei* at the aurfaee that they atnieli lloaeatoM; Ih^ 
tdmlt of bttiig poHtbed, hot il li on^y with |>aroua atoon that Itie laardeBli| 
peiHkfttea Ibrough tht entire mm. Thii property may be netfall)' Ml> 
played in Ibe manofaclure of omamciit*, aa, fay judicioua tretlncoa, tla 
autfaceeiperirnrea no altcralion. The aiUScaiian eiay cvcai b« enpluyvd 
for obtaini: ; lithographic atonei from chalk. 

Gypium II likewiie hardened in the aame mannw, and itt deeompetlliM 
hy alknlin* iilieaio tike* piMe far more rapidly aad noora ceuipMtif. 
Cryitallitri gypaufn ii only luperAcially aeied upoa by lt| bat whev gramd 
and Kited with tiiicalD of polaih, it acijuirea a hard and tUnlMg anrfbOL 
tf, too, concarlraied lolnllont Bra employed. Ibo riecoai position la Um raptl, 
and the aurface eifolUtca nftcr icrcral dayi' eipuaure to the air. OaMa of 
(naaignnne and fuiBah may bo employed wilh tbe lanc effect •• tbe ellicaM 
of poUib. Tbe Bulbar Barertainfd, by expeiiruenta, that lime baa Ibe pm- 
perty of precipitating metallic oxidn diuolvod in atkaliei ; aa, foe intUiue, 
oxide of copper from it* aaliition in ammonia. Me olitei^'Pi. oo Uiia tMbyert, 
Ibit la general, etery inialuble lalt in eonlact eilh a talina aolatiua. the 
add O'f which forma with the haae of ibe inmluhle ailt a atill more ha- 
tultilile combinalioi), produt-ea ■ decooipoailron of the aalt in lalotiaih 
which, lionL-rer, Id most caara, li Inconipleto. Thua while l«ail prtdfi- 
talc* a conaiderable qoanlily of cbromatc of lead hom a euld aeUilioa af 
chroniatc of pelaihi tilicate of potash toJ chioiaalo of lime yield !«■• 
iilieate of lime, Ae. 

The aoihor it inclined to tnppoae that the nyatalliaad tiUele acid ia the 
limcalane roclit. at alia tlintv asate*. &a., owe their ongln lo llutcaaat; 
that Ihey h»»e cona'um-nlly born fortnrd liy IhedeuouupoellJon of Ibe alltcau 
of pottih by rarhnnic acid. In fact, he found, io eumining theae niearali, 
that, after l|aii[on and pnlTerlution, they connnuoicaied a decidedly albelba 
reaction to water. In tliaaa ailieaoua dcpoiita, the two followiog c a tw 
bav* been pnntn pally actite •■ — 

1. UecomponEion of tbe earthy earbonatea hy alkaSne tfUettei, pradndag 
sanhy aitieatei, which are decora poied under certain circotii«UllC«B by mMl 
containing carbonic acid, and pait with the eattT>a, 

2. Pirrct dcpnaiOnn of iiUcic^ adJ by dr<<oniputilioa by corboaic mU if 
tht alkaline illicilc held in antiitinin in water. 

The author findi a conUrcotiion of hit view In tbe circomitaace tbet. be- 
tidoi the (uinoral* previoiialy naeiitioned, uianganete, doloimile, lale, aibaiua, 
eioorald, cornndiim, lulplmret of antimony, &C., ooaltin amall ^UABliUci I ' 
alkallei.— yfne.da CMm, tt lU PAft. 



HOTxs or 



MOZtTS. 



Patmf Dfenratin GItn, or Vilrijtri laet-PaHm (flat*.— Tbe e»i 
itaie ihuithe pioceit and rlTect produced are porjactly novel, and ; 
repreiFiitstiuni uf net or fDutlin curiaint witb enibroldcred berdcn, i 
In ettry driail, and every deaeiipiion of Uce (laltocii. caa be undcftekeft 
Tbe n]atcrial mcd fur tbe matt or ground-wofk ia differeM lo tb«t lHnN| 
employed for Iho^iame purpoie— i> more even in aorfaee, will teUia in 
colour, and cannot iu any way b« afFaeled byexpoaore lo Ibe itato e pfcwti 
and bat ■ aemi.t rant pa rent appearaBoe, not fooml in work Of a einUar <ta- 
racter. They comider that far iaternal deeoraiiont, tbe guteal ffrnt* |«» 
aetaci a dcciiled ad rantage over every other deacriplton of white oraaiticnied 

f;laBi. hat the laiDc nppcarance fiom both aidea. d<iea aot teavire ibc aid of i 
ight behind 10 abon Ihc deilsm and tbe ornament ataod* ool U ureog 
relief whan ricwod by lintp-lighl. The material «ao bo had at low aa 1«.4^ 
per 16 OS, 

CUofum^ BviMmpt. — The dingy Bppurance of biiildinga in tbe roetmpoiii 
ii far fruDi crediishle. but the eipenae of cleaning ii a great otnlaeic lotB- 
proveroent. 1 he luppoicd neceaalij of lOUtoMlBf eauUi Ibc greater |ton ol 
the nijtiav. Lately, W'mi 'a chuioD of Si. HICMtlll, Daaaiabew, baa bate 
clcanicd iiy Mr. Oldii, builder, of BBMn^iall-elreel. at e eoai of 3<ML only. 
including CDlouting iniiJe and uot from the lower lo Ihe ground, and paiet* 
iiig tlooii, Itc. Had icnlfolding bcto ICt «p, the CoiE would hare beta 
duuMe: whereas, the eleaniing waa efleoled by a running ttaga worked by a 
derrick on the roof, viib a fall and tackle. II ia uiucsh to be detired ihit 
Hunneit and Corpt'a iron ahuileri weiY more uted. ao bi lo allow the from 
of buililingi to be muhed down nitb rire.engincB, aa iko Deuk of BoflMid 
It. I'art of McToera' Ualt front hat juat b«eB eleaiHtd by vaabiog. V!t 
ci.iisider iLai a good buslMai tnlght be ^M III ileantiag boildiflia ee 
reaaoBtbte lerme, u u eulnalee enplayiMBt. 
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SM/Mifs Brifyf^Kl Dkt BCetiiiK ol tin ChMter ud tloljlxad EUllxr 

>7, b*l<l OB IW t>lh ah., Mr. Rv^ctI StcpfcfMoa nade tbe IbllttiriBs 

— " Tlie tDUonrgt of lhi« tcattttt h MnfklcJ u r«r u prutiub1«, 

tli« iMting of ihe lotrn ; twatiisg thtt ap«ratiait, 11k pragreu of 

itbdn- will depend opon the liAlog. In thii IMMr prooMdiog tbcnt 

been *■)«« dcUx, ovlag U id uiuoundiMt ia o*e ef iii« Urf CMlIflfi 

Ike Kw b^driabc preM ia Ihe AbiLufs Tower, whicli McuianMl M 

Iwkw, M tknMcneil it one time la rriidnr a new i:Mtin| oKtmar;, 

wttld kat« Jelateil for icxeiU w«4k) ihc prowH of tifUa^ lb« lube, 

hn b*«ci. ■« joii ir« iirtre, Boated into ila |>outiaii for b«iag raiwd. 

^ he«eTCr,tbe uiiiCuiian of reportiiie ihat ll>* Irahage tiai beeaMie> 

Ulf uoppad. and tbat Iba operation of lifting It pmgraHiDi, »nd mijlit 

tbu ttse fcan been M«piilMl i bul 1 liive dMucil it pndMl U lift I17 

>rt (Usr«aol}t«Bd to build upiiep>7 iKji andemeath »ith britkwaik, 

Ofdn cffectBally lognarJ igaiaii ihe aeriou* coQiequeocei which miglit 

(ram m; CiU«>a er deiaaBtmoni of the hjdraatie preuc*. vhilti tlio 

ibe «*■ raapewied from Ibcm. Su«h ao acd^kat I belitic to be vcij un- 

bible I but, titer tbe fraetuTK tbtl tvuti fUift in one of (he crou'beada 

Ibe Uflrn^of the Cotiwa* tubu (which wit fortuntlrlr diicwMrod in 

prwient a very Htlou dinilet). I do nut ieel thit 1 ahouM b« JmH- 

flOMltlBg in iht CSM of tbe BriUnnu lube (wheie a itiislap <*oaM. in 

'■ iMertsre pemaDeoiljr with the oatigaiioa uf Ibe Sitaitt) anr 

vlHeli oantion can iDggnt. With theae frclinKt, iliercforc, I 

', with jomf aaoctioe, kmItcU to follow the conroc al1od«U i», noiwith- 
lUvdioc ii will protrad tbc tiaic of lit)lai| in each tube a fvilnigbt at tLice 
Bfeka bemad tbe period Miginall; cootemplated. The arrawgacneoti for 
hMlaf tM Btit tube (which, with liiai tIr<aJy beUg liftedL wUI Miable ue 
it ti m ylB M ou Ibw or raiU neniM the atraitt) are in > ttrf forwud (tale, 
mi w\U txtUiallf be Kttdjr bj the 24lh inil.. with a view of taking advan. 
jige af tbe avtMS tidca at Dio 7tb and Imta of Sttpwmber. if it alionld ba 
ai«d eipalkat to do lo. lipon thia point I tax hirdlj able wi drclda 
iuTelj at tbi* Bonwnt. for if anr delaj thuutd take plat-o ttoa tome un- 
cootiogtnty. It mij be odTiMble nat to diet tbo ocai tahr aalil tbo 
.lowing tpring tiilee. Ho great inn uf time vould uliiine'tif ariic out of 
itpoeeiaent, ai the mterral irouIJ hr iieeujiicd in reiaaiing iba preuea 
ir piewril pmiiinni into ihntc for lifting Ihe iivxiud (uIm; and M(De 
waulit ))« gained hy t«iieuing llie time iluiieg wliicli tbo priaolpai 
nnel foe Baiifilion would be inleifered wiib. Ou the otbtf him), I itiink 
*ef7 diNtalile not io alluw the icaiun to advance further ihau alitelutctr 
befoee tbe next doaiing tikca place. Thit lai let cumidctiiioa ap- 
le tM ae laportaot ibat we eball n«t fall to avail oureclvc* of tbc 
tide* froia the 7lh to tbc lOlb of Sfptenber, if coiititleia with Ibe 
eOMldertliiia of lbs cirramaiancj^a t have nmiiongJ iialTrciingihe 
1. Tbe prtient atmngemeat* will, I believe, idiuit of one line of 
Iwaf being coenpleled in ibe ouurte uf Norcnttei. Thla conclotiua ii 
ved u fron Ibe remlla of ottr recent experience, ami cdnoot far mialiad ; 
hu 1 eai boud to add, that the operation* arc 10 drpcndent upon ruuattict 
wbick ann CKMot eonlral, that Ihe matt laicfiil calcuklioni aa to lima may 
■ot be ciactijr verified. I J4 aoi, however, tee aa; raaaootbk gtuuud* (or 
doubting th«t ant linR will be SmtHed ibrougbout by tbe aboveictntioijcd 
or, at Uia UlMt, before tbe end of the jear." 

J eaUnd at Ik* Britanma tlndge.—Taa rtltliig of the monitcr lube of 

•iHpendoiM bridge to iu fiiul rniiag place i> delated for a Diontb or aljt 

Mlu, itt eon»»<}iienee of Ibe lower part of tbe cjlmdrr of the huge bv- 

preu au the Angleaea tide bnriting, on the 17ih ult., with a Iremeii. 

,^mioa, and In Iti deteeot an lo tlic iu)ie. a height uf ahmit 8l feel. 

a terriflc eiub. The pteai wet at work at Ihe tttne. end had railed 

■bo«A 3 ftel during ihr lift thii day ; and hir] il nil hern for ihr 

and vefjr precuiioiiirj nicaiii odopicd, hy picking aoiIbrlckiDgandrr 

int M tbe Inba wai IwLng raised, ihti nioit dreadful conu<|ucneet 

vitaMe. One of the oaiknieii wu pcecipiulnl from a rops ladder 

_ iroiB tbe top of the tube to the rccctt in wbicli the bydiautic ■»■ 

waa Aied 1 he wai atruck by the hag* maM of iron in it* deaetDl, and 

liet in idreadrul!^ cvnihnd alate. Thii noel dJeaittaiu affair i< to he 

Utribulcd enlirely lo a drftctive raiting ni Ihe ryllniler, and the raltlnj of 

Uic tube will, rnniequreily, be delayed lome tine until the conipletion and 

tatng of tbe new one ia tie place. Tbe tube i* now railed about I) feet 

ive tbe walar, 

lewrf firidpe al A'eiKFerrlr.— The htgh level bridge over the Tyoe it 
k MIS opened for ibe peawge ot litini un Ibe 22Dd nil., the mont- 
trala tomb being llie Irit that puitd. There ia unly one liue i>f 
IKreiMeol rail* laid, liut the oilier i> in a (otwaid itale. Tho onttiaie- 
■• alto Juel appioaehidjt completion, and b a few loonLhi it ia cipeclcd 
ealln etruelurc will be made svailalilc fsr putilic ute. The geuetal 
iCIet of tolh maaon and rnrtal work of tliii magnili^iit tlmfture i* of 
It totid and lubiL&nilat kind. The tnuonwork wa* let hj coutcict In 
Raah and l^wt'jn, the lirtu hating been eilenai\e coiitiaclun on 
Hace irhere the workt had required ilrenglli and intidity in ihir 
irib deipaieh in the etoculxtn, arul a rarrlul supFrinlr.ndeoK. Tbrte 
hare not been nrglteU^d with ri:giird lo iliia noble altticlure. The 
itnel for Ibe netol and iroD wurk waa lot to Meaar*. Iia«ki, C'awabay, 
^»i Co., in which they were auLited by the Grui* of Metin. L.i»li, WiUon, 
tad Bell, and i. AbhMt and Co. Tbe bridge eonalita of lii a/rbee, each 
baviag a (pan of I Z'3 feet, with Iwo cuntd approtcbe* of about G9 ted 10 
kngtb, formed of cait-irou pilian and beartri. (rotu the dcaign of Ur. R. 




StMbeuoD. Heitrt. Loth and Co. eiecoKd the caitiuai for Ibe ipproKhc*. 
and MeHra. AbWi lud Co. the ttchei. The itipTilainl pnire wai about 
IZO.OOIM. Tbe arcbe* are circular and laade of cait-iron, tlie w!»]e veighi 
of which i* above 6,000 toM. The rtllwa<i la carried ovci Ibe back* of the 
Btcbea in tbo uioal bianorr; aitd below thit it formed, bi iinpcntioD, a car- 
rit|^ and foot loed for Iht eonveoience of vehielt* and foot pauengert. 
T>iit portion of the bridge, however, will not be eotnpleied la leu than 
rtalher tnontb, the workmen being bneily engaged in laying down Ihe wood 
pa V* menu 

Path JMgwnafM Arli^.— Tbe Mlnl'^ /owneef o'lMma : "Tbii iplendid 
hridic b gncfally auitpoMd lo bive been couiiiletely denuUibcd during tbe 
receat eveati of tbe wu operetiooi bciween the llnngadan and Aittlriant ; 
but, up to tbe preeeul linei we are glad to learn, from a eorreepondant on 
Ihe tpct, no lertoua damage baa been done lo tbe tiruciure. In theflnt re- 
leeai tbe AuUriaa army wat obliged tn make from Petili, Ike general gave 
order* Pnr tbe dettmctian of ihe bridge, and 60 cwl.of powder oere placed 
on it, 30 rwt. on each tide, or vi-aAti tbc climni, with the view of brriliing 
theoi. BMb chargnneic ilrcd »t ibe tame tiiaei the pcrion whn lupcrin- 
teniled ibo irranaecoeota and flrcd the cbargct, waa litanlly dath<:d in piCMi. 
Tbe cUcol it produced db itie bridge wu ibe breaking down of tlie road, 
which conajti* of traoivene eatl-iroo heareri, to ■ raDiid«ri,lile eilent. The 
vibration of Ihe chaiai waa eery great, end cantinaed for aeme length of 
time ; hut after the retreat of tbe Auairiint the bridge wh again repaired. 
Tbe llunfariana, bowvfet, were obbgvd again to retreat aver the bridge, 
when Ueiubknaki gave ordtn tor Iti deelmellon. )>lr. Clark, at Petth. weal 
toDenibiniki, and reujonel rated with biro, and lold hiiu ibti li would be 
nothing to bit credit, u a general, to dcitray to ftne a tlructura. Tbc |«- 
acral told Mr. Cluk tliat hit order* were peiemplery, bal after a great deal 
nf negociation, he eoRtented that some «( Ihebcercrt ihonld be takendewa, 
lud put into boat*, and taken down to the Itland of Seholt, tbe boat* to be 
tCDUlpi), and lunk in deep watrri Ihli wa* done. Tlien ctoia Ibe KuMiin 
and Auilrian armJct, when Uie beaiei* were takea up, aud the hiidgt again 
Rpaiied." 

tifhtkom Lamp* and R^f1refon.—X xetj jnterothig eiperlineolel trial 
of Ibe power* of acvcral lighlbonM rrAeclori took pUoe on tbe eitvlng b( 
Pildaj tite I'th ult., at WooUieh, under tbe dirtdiod of Ihe Tiiniiy llMit*, 
and, we believe, at Ihe re^iueat of tbe SoenI of Admirally, The lamfil arvd 
r«fleei4n tried were tlioie in ordinary u*e by the Triniiv Honte. and two 
olhen en plant of (he iovenllaD of Mr. A. Uordofl. The Trinity Houw 
lighla. minufaclured hy Ueairt. Wilkini, of t^ng Acre, are uipd In nearly 
all the lightliuuiea uf the kingduta : (he reflrirlor i* parabolic in foriD, am 
the oni: tii?d irii 'iZ inchee in diaattcr, *]id y Incbct in dcptli i the Uuip of 
tbe Argtnd coniiruction, at St focal di*tucr. Oae of Mr. Gordon'* appa- 
(*iiit L-nniiitcd of ttflcclof of the hyperbola form, 22 loebei in d«ptb. and 
19 in diameter, nilh Jkrguid Ump at 1[ focal diattact; and Ihe othtf bf 
Ur. Gordon'* tigbii hat, in addition, four annnlar glaa* refrucion. Tbe 
lamp* were ligblcd at half'[>ut eight, on the upper tiory of the Royal 
Uatine Uainck*. and the power of llie lig^iti dneuted to tbe village of 
ilainliaia, in Eurx, a dittance of about 6^ milta, al which place, iho gentle* 
men tn whom wai conRded llie taik of repotting on ilie cSiciaQcy of ihe 
retpcctivo apparatoi, were aHembted. It aijpearod to be tbe almotl unaoi- 
mod* opinion of tbe witnciMt of tbe (tperiioent* that Ibe Trinity llduie 
light WM Iha beet oo Ibe whole; (ur akhoujth Mr. Oordon'i in* tpparaloa 
WM cerialnty equal tn Ibe Other when teen in a divert line, it wat lafrrior 
when tfiedatanaogleof 7 degree* of dicrrgeiiM from ilie tint of ohicrvaiias: 
and that, without the lene, waa not equal in aay puint o( view to tbc oidlntry 
reHectora. Tbe coit, alao, we are informed, would bo in favuut of tbc par*- 
botio rcdector. 

lifUAom*. Ctft PIm, ^ntAwidlenif.— There nai lately cihibitvd at tbe 
prtioieet of Umrt. De Vllle, and Co,, 3S! Strand, the lanltrn and lifibling 
apparecua for the lightboute about to b« eooitruoied at Cape Pine, in N'tw. 
foundland. Tbe dente fog* and ludden change* of tempenlure to which 
that eoul il liuble, iiuke il a luiiter iif grtat iiuportlnce, niil only that lucb 
a work thnuld lie ertcteii, liul ihat it thoiild he of the mMt cflident charac- 
Icf. Accordingly, the prearnl apjiaratui ha* been pnri'ared hy tbe authority 
of tbe Adioiraity, under llie diieclion of Mr. Alejiandcr Gordon, whuea 
talent in ibU rnpect hai alr«ad<r been iboiougtily catablitlicd bj the light- 
bi>u4e» erected by hioi at Jaoiaice, Uetmuda, Paint de GalU, Ceylon, »d 
eUewhere, In Ihe preaenl lanterni, Mr. Garden hat iotrodoeed an linpnrlani 
altera lioD—v it., that of making llie rirflectar mure cunuive. tecurlng thereby 
a more puwerlul lighL The tower i> to be of caat.irnn. and, with etetylbing 
coniKCIcd with il, h*i been cnnitrucU'd in thii c^uTitry. Atlhougb the order 
for the work waa not giitn till tbe 2Jrd of April Uil. the wbolc will be en- 
hi'iited, 320 (eci above tba tea, OD the hcadlaiid of Caitc Pine duiiag ttie 
auluuin. Tbia de*|>«tch it the more eilraotdinary, considBiing the dilficuUy 
of Bcceu to th( lite of the lightliutiu, thrre being neither road nor barboLr, 
and the turroundmg diatriet being uninhahiled <ic«pt by a few wteckrri, 
Mr. Gorilon bat united nith the revolving ligliC nf Ihr tower a new mid in> 
gcniautly coniitructed ecreatniog ipparaiui, the invention of. and patented 
by Ur. Crorge VV'elU, in act aa a fog signal, Iniicad of by gun*, tmlle. and 
gongi, wliicb have bliheru been uied for thai putpote, bnt the tound of 
wblcb too nearly rotemUea that of tbe wavea on a tlormy coaK to render 
tbeni really ■enicc-ablo. 

7'At A'aWAem ^freaea Writ, near SoMtiavfiton, hat now been bored to 
3S3feet in depth. Tlie progreit has born impeded by a tinne 22 inchet 
thick, and Ibe tupply ot water hai dectcaird Ibroogh ilecay of the to<ia. 
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QSimotMi^ 



Tht Ftftlte Sletm-ffm^tion QiMpny. — A nugnlHernl hna tinm-iblp 

[h< ■ ttiUila,' )iM bHD IumM Oihb Ut. N«bI>v> buMdlaf r*"'* •> C<">"' !*tit kaa 
tarn bulli (at ibe I'aclfli; atMtii-Mwrlfi'lcn Cotoaaaf, w plr Iwinrn Val^xnlu auil 
Puuvi*. Sti« t> Mli tftt In ItBfUi. md 77 ftM btan. (nd UMiurH 77J looa bufdrn. 
Mic M an (b« paldl* wtiMl priactpis, will inll IM prapalltd Ift Md*>l*m i«|la*t cf 90^ 
ttdrw poim. Tlitiviin hih (Hvultannfa 1q lb« MuuttacUau Vnnti menlldlnf. Ttwn 
f« 4 fitU pHip an r*f4 ErfO^; T*c(fnvfi tb* p«dd&f-bavM Ibfv U « hurrtf4fh^ ^In-^, uid lA 
frMllani|i.«ftlliHiiriifviiullr. llitM tlirNII«ck(ci«(n.6lD. than Ihr m>1n.4rnt. aiid 
u* foniuvUd Uif)cUi(i d/ (iciwari. AnfilB pnUDfiHdlat mMn la thua a<liitil*il od Uw 
miln-dfik. (bclitrni frvn >Wi)u4 ar otip'tMn ImU- 

&Mn Seme dppartl u*.'-~Titt Grncra) Sciev Stnm Shipping CulDpanr'* 
n*w ihlih Iha ■Boaq'him*,' filii-l i^t)i ti.flu« hf Jtctari, llanAttay inil Fli^'J . Uuly 
rauda a trial of bft ipavfl- Tlta r«iu4 au conald^ml aa the moit aatlirir<j>n' tlijii haa 
**<' TC* Qcf* knaaa vaiiir ilmllai clrcumalaoiM. 1'tir lnll'ii>lnt ar* th* iKitl.i^Un : — 
"n* dlcnriulaD* or Ilia ililip arr— Lruabli, I'fr frci brnillb in rnii mfiaiiilng In lum. 
Mt ft*l| horw vo«'. Wi dLuiialtfirf cyllwlfr, MS iric-lini ttmlD. ^ ll•^^n: (liimaMi 
bT ki*w, Is ft. SiD, , plMb. J»fl- fltB.l BinB MrnlnOi.ua, SJl , l»«i(tlli c.f (ii||1nc-r«l<n, 
M!t«C, arblcb iMluEin ■ ipara !a ih* ■l(imc«o< IMi I'lna of ixalai drtuntil uf Haur od 
Irlkl, htmi'l, « ft, fin , aftttrL 1(n., ttu a«i«iii ;iop*^ar baifif 14 iDclu* lUi o( ICw 
w*l*r. Tbe Ulali of ibe mcaauml toot ■« » — 

Pint Kiiul & nie. 10 sk^ cqiul to 14 M 

IKennd dlue 6 « VI „ „ D-MD 

Thlnl <!li(» « „ * „ „ P-AIO 

Fiiuilti dl(U> •■ V n ■• li-'Vt 

tMtli dlKu R _ W .. „ MSWl 

filing * mna tpnd of f bip. la knnia. 9''UVi ipMa of •«•■•. 11 -UAj tllp In kaot), 
'■W. <R H'r pvrcvDl. Tb> ' BiHpliijrui' Un Illac1i<r>ll •bcHil I p.u, »ad pTixwr-lcd la 
CBpiial atjtt ilowii lb* diwr, tiw wind ai Ikf Umr bl*«1n( hard froiB Um •uiilb'arol. 

£^9<ii*A>£lUt/ ITdr-SrraTnfra /or tkt /tiutrian GirMtmmtnt. — II li ititeit 
tbal •ooia Umc ajto* tbc Aiuirlaa fonrDiptai oT'lerad tb* balidtuf ef ibm tarfv uid 
pumrlnJ Mnm CDn-ar-iral al Uilal-I. *l'bi rdnlrai* f(it Ibr tlniilurr tf Viet mtfla 
wsa t*hffi bj UpHr*. PaiUfiniin^ Ca,, ahttt-bLikM^n ttf tb«l poll, irbn tmrnvdUulf pro- 
ntdvrt tr> ilir (irTiiiiuD of ititli FnpKrnienl. I'lir fmUnt clrcpaictt ira umiI in tba 
(On^lrDclknn Af Eb« A'ftI iltdinf r. vhlb-h tviu UiixKht'1 ■ f#w daya i^fi i bar a^iulgjin^nl for 
aea la uoii p Mn atla^ tapldlr- Tbc tm^ ulbrr Tiaxlli aMcb an uf laifa luanif* aod 
PH*(. ar* hulldliii In ih* yanl »r IIif uimi inrLnrt. ii'ur III* FiloiTi.ain*! Iitl>l|t>. 

St(fHMtinjf Shot /or lyar Pir/'Btrl.—" V^t l««, ItiO Oth<r dij," tin 
Ihr 'Olwtov i;Ciroiil4:lt/ "tn thr nUbilihoirnt or Hi-, Pirld, Ihbptela wortot, ArtT>l- 
*<r*at, A|wul1ar and a|>^aFvitlly ini^l talnal't* m^id* of abthlninff r^-bM abot ft>r farg* 
liuoa. ItU Iti* luTvnliaa of Mr. Scuullrr. Ibt tirrtaimn tn Ml. t'wCd'* «it«bap. and tup- 
alila In Uia lilllns I'lr holliv ttinl wlih t biKlii; runhutillil* (iDinltr, ttit eunijiatiiliin at 
vblrb wa Arr nvi jvi ti lltvrijr to (naltt p^iEKK- Tnn vt ilir*^ fnt^liulrt arr cnaFf^ in xhw 
■IuH.au Ibtl. fihrn llml rniin III* j-itr*. loiillUiii ukrt iilni-t. aitrt lit aliiil li inuli rtd. 
h«t bpfurv IC krntkt Bi LU rtcvtlnKCioa- luLlJ* trlkl i«aB4w. thff aEifl. obk'tl iria dbOfit -^ 
lilctira iHuiLCIti, ■»• (liniily laid on lilt (niuiid, *fid llir <o«iiiu>1ilun wa* Itlilrnl bf ■ 
bfr^f Kp;'llrd 1A tht fuac-halD. V'lfflanl camtiuitlan IFTilntdUUlT rDitiit^'l^uid flfv ip- 
|war^ ij iir^am frvui lu iIjtt^ ruK-L«l<*. aod tbc Qi4Ur)i«] 6*^40111 iii^Jit rrd h'>l lift a 
Irw •ri-oridi, TAt liiTfoiDr alaui llsu. vhcu Dnd Cram •pin, a ml bn< will Ik ilUlnKl 
In !*■• ihihn 'yt ftttton-lv rr»fr> 1t« I4«i1a|[ !(■ Dinuth. Titp irompcHliimi vlli bi*in vnAtr 
nurr. II i*H*ll)r mad*, and dim la llille doubl aa lu lu (ffliMnrr (or hit pntiiotr*. In 
rlu-* of 111* iiwtiit tipmaior and baiitilnnni* ajilfin a! bMlln^, Ihaahal bilng pat 
InUr • rxB '0 ■ mid lUto, aa irllb onlliHrT tulhl ball*. 

Liquid Gimt. — hieisn. KsuIkt and Watkina >ia«B inreDici] an impraiei! 

1ll|Ulii lElti*, aithlch hiia 1h« adyasla|tr v( btlo^ flro>>fti cli*n lb* fdrdln^ry i^lu*, and la 
•Inn rradj. II irlU imltaaUuiMI ctrt •t'KrlptloD ul iiiaMrlal.wUclheilClK iia«d, iRm, 
wpliiln, 

Imprevvd MalM 0/ Ttmjitring EJg* Toalt — TTi* • Sai«nti!ic Amrticia' 

S*«a ibr (alloirl OK pr4Cr« fer tiwilni atn or iiilicr ii''.tU(arllcln;~"AbMIinitfuinu* 
conaiitaciwi, la tbr forai ot a icrt^c^ i^rbodrr. the rxt*rlur wait* uf ■bm-tr<ni, lined 
vllh nr* brfpb, 4ft. r^tn. iliimrui.iii u( lutb uulildr ilUmrui «• lu bIi* it an liitlili uii* 
of i r**l uid i r»l hlfb. In Iho Inwrlw of lb)* (yllnilar, •erni.I Bic cbaoibcra arc 
lOrinnl— iiiiiiD.T Inur, 'I'liv litnct wall cif tacb Uic cb«iiitiL-( I* If Intlin loan. 4 Incbc* 
mm tmiil ta talk, and abcjut 4 iafhat [n daplh— forialUK, In ibe n^olr. a circle of 
3fi. 4 la. dlenKirr, Uiiilirracb ibr'a are ciaic ban, and air la ivppKrd ihranah a pljit 
(•norctwl wiUt t blnnini; iDpanlui. A rlrtqhr ublt at taat.lnm.Slt. -I In. tllamrur. 
la nia>lv i{i rrvii'v* aluwLj ito tba lawl i-lib the iipprr p«rl of rh* aald rhamEipT. Thia 
rhambcr li auiulnnl uii ai^iitril aba:It. ulikb piaira rinini llvoivb Ibr fumnc^, and bai 
Ita Ixmlug lu 1 alrji brluo II, a |iul)i]r krjnl on 10 It *•»«» tl> cnmniunliiiU r»ull)ly 
motion to ihrublr. When the un or oibrT aitioin art ta b* Ji*ait<l, idrr an ptacail 
Unofi Ih* ubir. with Ihelp blla nr ilwIeO ri"'> pni)"'ll'iB tii fti urM tia nlitt u u> bring 
ueiD ilirccll) inif ikt crnLrn of lh< an, mil 'ht ulU b kaiil ilmvl) iculvlrir ilurfiig tbt 
■r1i,i>l* tlmvuf bauUnj. Wbru rliil/ !ir iint. ilipy ir* rr^t]y Utt lb* v'^^*aa at banlriLlnr . 
Tllr bJU-dtEllna bath rwiatat* iff t inrr^lAV \ni ixf aalt ir>t«r , AJIIibi Iha tub ,>f **U a ILItl* 
abunr ihr riirnrt <tf lb* liquid, la a sbnl. rn'iiinml Iivriionlatlr wtlli a iiiiinliir ul hiKika 
around Ih* tMrt|i)i*rr. u|><ii> »lil(h tlir am i>i ni)i*raitldia jic ioa|»ndBi!. Ttit b*l|ht 
v( Ihi bsuka frum tlir turfaci at Uia iiqul<l K auib u lu atluw inv aii-rkil (lait onl t to b* 
UnntrMd. Ai annn la tht barlrnlnK 1> illMt^. i)w ■rtlilMin reifiuiri! from tba boaba, 
and «0«IkI by dIplilDf la C9ld natrt. With l(>« Imk »al iml. ■ tFrnpnuiurt of t\<fl 
fthl. hai bMs filuh lu pioiliinr a Kwal nauli. la barde nlD( in abaui U mlDDIn." 

A<«lpMMftM. — Tb« Sionboy 'Vimn »f lh« JtStli of April, eonUini k raport 
of the tnnntlilrinwtlnti of the 'iwitraMblral Socletir of Boinltaf. Tb<- KrrcUrf. I>r. (1. 
Bulal, HfAdi; an liilrrealloir i»i1iu1uii Irallva 00 a ni«lb<l<i 4il;JlJt*d b) Ma f'JF M<ertftlnlng 
Itic bcit or, BDd triporalton fram. Ibe >oll. Thr vbjnrla ■•"> iltulla of Itir lajitrl intnl 
ar«aUtrrl lo be ■■ lollAira.--"AitlwrTapiiratinn from 1 aba bow aiab nf irawr Mpowd 
Ui tbcaao.aBd Habit to b« ralaetl to a (iiBiTttluK ui VfJ- ur ]:V', ftl'u uv Idea irbM- 
»»»r of (he anoant of araporilloD from tbr aiirfai"* uf ibe ara, lanrr pooli. or talca*, olikb 
mrf but lllll* In Lvnipffnitni-*, br vaa anaktua lu ilaUfmLitu iha aumuAl of cvapoiatilHI 
rrORi Ibl tU'lDi-r ;il wrt *a1^l (nni{>ar«it witli Ibal fmiiilbE iiuficcof a cnnildeTable mtaa 
«< watrr. Wiib ilili rla-v*. two jliic tjliiiclura wwM pniparmJ , a (Ml lo IrDflh and 4 Itwbra 
liidlamMn. a«il amircd li) a uranK liraaa rtM at tb« ki|i and boid-iLi. cirefiillr tuiurd. 
Tb«aa eontalead Bflxa poirndt. or ■ talloo and a half of <raler eirli. irmiirraini* iT. at 
nlnalMB noiiudi or tbc lot*i red ruth \t be fonoil aaaorlaud with iiap n>ck Whvn 
AUM Willi tartli «*U ihaktu down ilur waiaablt todt* lnal> amla Isali pimtnlandrairr 
W sT«r<o«|ps. Bach <ra* unnldwt lalUi a «laa« lab^ i l«>h i-or*. (uim.ii*a wiih Ih* 
bMtoB Dl til* cyllndtr, (ad ninnlnir parUlv) irltli it lu iti< t»p Ibii n-.u liilri«l«l m 
ahov ho* hlyh the wain atoodlnalde. Tb* tnbM i**r> pmnidacl trlili ualn dlrUvd Into 
iDibta uil Itniba (loni tap lo boiioin< Wo Odini on* al ib<n> wKb larih. am! ib<n> 
•Hdlna iratrr III) It Howrd. uvrr. that lo tbt tntw i>f iiiiirt* drirauril niilill!. by erapori- 
II00— but, rtrail^ (41 WU. aft*' (an^lnnlng Ui ilrafend fiDlli itouri Llli daybr«vk, II votu- 
ri)tii<*d ImniFillaltlii to ili* afain till 11 a.m.. mnnaliiing mnihinlrM till 1 |t.io,. nhen It 
l>*gah 10 atok, BprI to LXiltlEliortl Htacvndlng till abc-ut an licvir 4/Ltr kUTu1l«. vrhrQ II com* 
mrnitil imiotillaiiclT to rlar. IDd to iiinUau'll till Uif Mmr kuiir ua duilu( the prrcedloa 
day. Thla had gap* 00 rfpitartf for (oar diftt— taflu day It wnk frimi V to DiicIit*. anil 
ouLy npc half at Riuctii the llHrluallun waa la aU iuuhU uiuat y«ritvdi rtgiilar and 
•Tinnirtrlcat."— Tbt lia;Hiriiinot at an InqDliroT llila kind tiienrlfl srtr atTtnl T*ai* 
and arid* rflatritta la Enat, and ili» aiinpllnlr vTlMa ■nwigeiiKnl ai^iiMia to rtO'imnrnd 
It to Ih* altmiliiii III all Kltn art la anf »■* Inlarvattd In *uli(l<i|| Itit problc mt that cun> 
nen rbooiatlna with malAirolgglcai ^tfOODiaaa.^ 



i 



PaJaMM MtfloMi AmH.— A baltU of nfWI fln of lanMHliiM bM 

•cnl M IB At our lanaHlaa. It ii.p.»« tn x^mtm Ito lanW. •*«• >« "*B 
lc>d,orb«lDS(»t(K>BaaMU, and at tSM- a.^* Ubm^ lU Mlinr. »h«a Mtt«d »» 
loigiroowl la appaariDM. 

Stucet, CiJOmriiif awf ITJUfrtnu*.— The followlnj r«ip« i» jm*A fof p«- 

paitoR thr «lrbt.ia>d aiuoee wbH*wiali. oaed la th* I taiud Hcaua on Ibe awl •"^ •• ■>>• 
Woldratl bDim. at U'aalili>|laii. Tak* balf>a builltl of «oad uaalwMd ibnat ihak M 
.KU Uillliuoalar. ipwrlng II durint U>* pnttm In k—t In tb>aWai. _ iltrrta tba IJqag 
ihri>B|b • Sn« altn or airVnrt, and add to IC a path o* cImb aali, pmlaHiT "^"J""" 
■wriB it*l«r. Ihf^ pnHEidH m iriwd Hn. fniuiid lo a lUn paalc, and Mm* »bM(B«l( 
hMi bnir-a-|HiuDd Ml (pu-ilii-fl >iMiiil«li uhlUiig, and a pugud «l >!*■» iM*. wtkM mt 
bwu i*Tituual»illaiol¥e<i lif Ufalamking 11 Hfll, and iheohtoilnill rrw • <*P» ■" • 
ainull kfiilf. -1tWoal*«g»oD»0llrdarl!himir Add Ai* ■aUona •( Mt ■«( W tka 
• buJamliluiil iCIrU vill.aikl let II aland • f rw lUji, ivTCI*! trtn tflrt. t( ahoaU k* 
pill Of. iji.Jt* bn*i fof tbd pnrimar Ilr4n bakapi In a krltla OB a paatabla fctf Mtfc It M 
■alti Uiii aBuBI on* pint of iM* mUiaie lalll eorer ■ aqnaia jarit opoa th* (otalt «• 
boBW.lf praprrt* am>ll*4. Hiiialin i"«'" or les tmall may l>- uaad. U ( 1 Iinii l» ■• 
oWnna of lt.)ab mgulml. li rnalua lU brllllawy for nuoT ■«•- T**»* H aaMf 
at tbt kind Ibal -ill tuoniamUlh II. rltbel lot Iniiilc m out* <« Ball*. Agjiaijabrf 
ilDjt cma b> gi-rra t« ibi pnpanlloo. by th* addition of taloutltjg talttr. 




LIST OF KS^r PATSITT*. 

oaAKTVD IN SKot-AND rmoM ivvi M, to Acotm 23, 18*9. 
Six Uonik* aUwfrf.Ar Snr^lmfml, mUt* »U*rw*M taj,r*mU. 

OasTtC F^Xww H*rrlHl««i. n( PltniDucti. daallit. Toe loiprnteaeDU In Um I 
luwof •Hl*clall«clfc.«ildli*l>riranau*lat«afort»*th.— a«al«*l AUfdWl. 

Vlgranlln Jaatpb Ua CanHlon. of Part*, (beinlit. for trctaln laiproifcaa Bata la « >tal»^ 
)t^ tartnirMlcil bydr«|(p pa, and In atipltiii| Ih* produela tbanltDin I* rait^i oiAJ 

JmtB* AnJr. lw«. of M«ieh»ite?,marhlivial. fur nitaln Impnnaaicnta In itoiMaa. 
faciurr at naflvi typaral, aod lo ibe ina(hlii*ry or apparaiua taiuH«<«d lh»n«li»,— 

Aiipiii 1. _ 

Tbemai FolU, of Blnnln)|h««, W*nalrk, anuiufulunr. (of loipraatouala la *»»*■»■ 
lui muA »1tii i-iirUIiii, hlludi. mipa. and plana.— Aufiul 1, , _. 

Benjamin Thij«[iaoii. u' Nr-vaaU*-upon Tyn* tiTll *D(IDe«r, tntinpiiiiaMtDIBlaaa 
maniiutturr nl \tvv- -AuiiLiit I, 

WiUlaoi Onna. of Buiilt brtdw.aair.mlll [iroprittor, rarliaproitvmaOMIa tba ml^- 
faeturr af baxtvfB* mau-bea. ana vibrr piir^H-tva- — AijK«iat 1, 

Jnlbta Eitnafll WabrDire Kiiditrn. "I Rl)li.aic*«t. Wmllra. Ulddlnri. ptitaMt «f 
tbecrlilrt.for lEnpTuT^n'i-iia In th* niaatifarttip* uf whlla lf**l, — Au^it I. 

Iiatid Hartuiiti. of llinnlngbitn. fur linproriDimu In Tiin, and in i»t mart Clan ■( 
bingni aiKlalau In ({'piriUia for di*aalDa aad flalaliliiB ar^rlra ina4* of OMtal.— Aa|. L 

Adam Vulr. of Uund«, mailtr BiailJUc, and Jwbn ChaiiWi, ot UnrAa, g Ml lra aaa. fa t 
In phitantDU In ih« prtparatlun ol mawrlala foi ooallnf ablia aaal MDtt nxahi— 
AuKuat I . ^ _____ 

HlclLtnl K*iiial*T Day, of Stntfjitd. Etaei, hrlrofow inaoahctiitw^ft* In W ««<■«■> 
In iJi* maiiufatlwrr *if rmpry pn^H-r, tnienr c-loib. and fltli*r arMirtnf •■al**-— mb^imcL 

Jahii Sli»iT. o( tiloaioi'i iiiuili-iJ lotliuiiieiit makrr, lot tsnalo !■(■••» aieaw ta a*. 
fUntL ^ Ai||ifiia1 I , _ , 

Aopiitiia llotlDi, of Parlti ||CBll<iD*n. to' Impiawmanl* bi maVbig rgaria tadMMi 
and In corrrlnglbr lloiranf tourLyirdi. building* aiiijiiiliw aluilUr plana.— Aa(»« i. 



aK-DcaW. 



Jaipr* MuTlocb.Df »Wptoa'-lau, iu*,b*nli«l rtraujhUiiiau, fj[ c*f l»>a 
In (urnnMlnj Ma-imttt lirto fieih, aod in rrotlUtiiiK tfiiiia anil other ■■**■• I 
alio to ih> rnponiloo of Ui^uUa, "oil In Ih* von(»riit»i.lQD and (iratalHi DM «f lynpa 
ind lallii* aniiilbina. (A njaimunlfalloii.;— Auifuii I, 

Jnbn Paikfinaon, uf Ba'J. Unrartrr. [iraaa fmiodrr, for Impromorol* In watttoMI « 
apparatm lor mraaiitingflud fifliUiIng ib* Hotuf HnuUla,— Aogu*' 1. 

ftinltmln Aln(w<ifili. Jf UlriiiinHtiani, bimou-iiialitr. for lmi>rorrara(alti oriiiMBil 
lti>n andsibai inrial a, for ua* in ihir manufKiiir* uf gpin-bantla. ind alloUMrMtkW M 
wlilob lltt Uiiii- rill 111 • bird metal) may Ik a.pplird.—Aiiiuil 1. 

Da.ld Cloria Knali, ol I-li*«i»tplatr. ilvll tiiiflnetr, lor Mi InproVM a^M**** ■• 
lllallilliiii failt ami oily maltm,— Aujiul I. .. ^ «ii 

William Tbomaa.of Cbpapalil*. BitMhaat, and John Uirib. fonman In thr aaW WU- 
llBiD ThainM.fot liBinorroirnti lu 111* manuftiiiire of l<wp«<lfalrie»,at»ja. a»d*««l» 
panaof Atnt. lUo In. ngtptriluafiii oitMurlnr,— Augrnt H. 

Ailbur Bowr Hohlanorili, of Ibe Haaiuii. btfUinium. t»i]Olre, for lBp*Ma*M* UI 
the connrorllnn nf tnaclnp Imllm. aiidritnnrla of rtiwn tiaiiayaa *a» «l». — Aac^ >. 

WUIlam Simula. i:f Ijuton.ilr^rt. Lli-rfpool, bnlldur, f gJJWIW"— .'»*» I" ?*? *f!I 
for ciiillog, [ilanrliij. iiiiiuinini;, d«ii-l*llii», boriai, n.unlfljfc tamgmttfw jpit t «mt M < 
tairtnit •Kiiiili alas for ilmriienlnR inil crladlDt lixila. frVfffWtat BDaalaolB wtHM| 
iwrl lo caat limi,— Auptiai 1*. — »^ . _ 1 .v. 

Jnlin Knoielya, of Heiatiin Toirer. ntar l.anruUr. (aniW^trt Inpivreuean In t»* 
appllcailon an.! c-3ii>blnallon nl mineral and ragftabla pMMlM> ■■■■ '■ nblajaUif »*^ 
ilurtifnimnilnciiil and rrrrcable aubiUacn. ainl lu ""** ^<* aud appfc»iiJa « 
bnI.~Auru>l !'. u ■. ■ ^ , _« 

Alfred niiKOi Utirlon. of f banccry l«n», mechaolrol ^\ -aman. nr Inpiui wlia 
Id darrlrha foi railing briiTy Imillra. {A roninmalfatloii.l— AaLia«». 

jBba Buthveu, of tlilinhnnh, tlrH oojimwr, lor ImproiWpitiw lo proprlllo* tao ■*«■ 
Hillnii ihlpi, r«BKla, o( buala, by rtCJuii atid oilier pulhr^ (A ctmBonlcalhw. " 
A»f<i>t to, * , 

Arihui I'uDD. of Worrnter, *oan auktr, for ImproTwiDtnta Ib Making Maf. 

IVederlrk Wllllim BmloMr.of Parlt.clHI en(inr*f, lot AilUu lBp»uT«« 
(blbiryot anparatui (tirl.int pirH (•rliill"*,— Aufiial IC 

KIrhard ArrhlhiM Hriiiinian. of FI<«I-ilnvl. lionrlon, (ur liii(iiert<arat* IB 
apiiaraiiia, and pKc^aafa for ulraoUog, dcpiiiatlnf. fonnlDi, dtrUtiawl 
aiibBianrr«.^Aij.^iial li^- 

Jiinaihaa HiiiVr.i.f Ifoiint yiiaaaal. Katon.Runrkh. ■utgtoti.lbt nrtaw 
meniain liiiiivi--Aii»iial l*. . .^ 

Jamaa Vounir. uf Mancbealre, ma nuftv luring th*inlai. for ImunteaiMla " I — ** *• 
Dent ul ceilalu otea and othar duIma oooulaioj melala. Ad l» ObmuW« ptOMM 
ili»r»fiom.— Aimujt IIS. «_-j J. 

L.,ula Lrmdi.e, late of Paila^ln tlM Btpublle ol Pruice.liiil nen of 111* ll««al <a 
l'i;nl»*ra. HUckfilin, rnglnect. (or InnraecawnM Id lb* awaatortun of tanln. I* 
Uilrf ibr latKa 4l looonotlT* and oth«r feolltn.— Aufuil 14. 

Cha/lnCowper.ofaaiiltiampMO building, lllddl««— *"-' 
fnr nlilni anil Inn-erlof" «relglii» and paftooi In ndaM. 

aCrurtion of «irh»En.*nfliipa puiploy*d lu pul in iniklloiiauch _. ,. _ 

pnjTtmrtiit are a[j]il1iatilr it' .itani.eii(ii>« »tn»™llT. <A ojbbi aiii™tton.>— Aim* 

rr»d*<lrkrh»it:i.r.of «'Br>r1i-k.«iint, Ulilillpiei.rofflioaodar In lb* H«yW H«^, 
Imprirrmenla In Iba oiaiiulaeltire of ihlpr Ljletfcl. (A eommuuleadoo.) Avfaat 



u. 



ifuil 1>IL _ 

■oi, fat lAnreaenU In ■ urM— i 
ii aad WiW ar f^a nal aai »m- 
. aich nacklnWTi VU ^ ^UA l» 



rr»d*<lrkrh»it:i.r.of «'Br>r1i-k.«iint, Ulilillpiei.rofflioaodar In Ibt H«yW H«rr,l 
mprirrmenla In Iba oiaiiulaeltire of ihlpr Ljletfcl. (A eommuuleadoo .) Avfait S. 
Willlwn Edwatil Neaien. of |j>oidi>n. clnl rnflnotr, tot eacwlo UoprvrtBtM* la Hn 



trvllift. I A tuiimiunitaiioo.J^Aiiyivtl IX _____ ^ 

Alfred V>.iir»ivi Ntwtoti, of l.iiniliio. oircbaidcsl itr>a|bl*maD, (Br ia|»BI«MUiH » 
Dunnfactii'lat and nBaliic aiifat. |A eniainunlealloa.)— Aufoat "U. 
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CANDIDUS'S NOTE-BOOK, 
FASCICULUS XCVIII. 

\nA*l, •> tirg* • ctHiUr •• tilt irl&4>, 

To bbw «v «b*D I piMw." 

I. Murk miachipr hse been dono 1)^ ntlproptinff — fiitili; so such 
Mumtrf. in i(*rlf in — to Uy <lii«n cK|>raM ruloN for almAM »\tn- 
ihiaa iB «retit*i!tur«l il»iii!n. Were mere rules aU-Huffictent, the 
art wonid be ronverted iiiU> mere linmli craft, and t.)irr« wniild lie 
no oecuion for irtrhitMrtii :il iill, but only for biiililen and (heir 
operative*. TUere hm b««ii by far too much of urlint, thoii|{lL it 
nuf St tirrt "ight look very Hugaciougi ahA jirufoiinr] in the suocu- 
latii>n« in tha rMiMioinn irf nrcliitecturnl oriter^ i* v^ry liltte 
better tfaan arruit quackery in point of prnctice, or mere verbose 
rapuiiriiiff In point of dortrind. flu whu tnixt* implicitly l<> nilcH. 
Of olio sflberCM to lhr>m nii-mly becaiiw he kiiowH not liiii* iir when 
tbry muy be iteiliilcd fniin not onlj' excusably but BucceA&futly, 
€*n never be more thnn second-rate in Art. Id thr pnrticulnr nit 
til ohicJ) be Applies hiniacif he wltiU it m»y. Bat the idol set up 
fur our wurship at the present day b Proce<font; bdiI to tbat arclil- 
tecti bow iloitn and surrender iip, if out nlvniyw roIntitArily yet 
Jtt tko bidding nf their tiink -miwters. nil enerity of tniniL ajiiI nil 
Inventive ixiver, — remleriux tliemulvea little better than mere 
KUtomatii frhicli are nwi-cd by the clockwork of precedent and 
nlflb Vain ia it t« lovk &3V orinioiUity aiid iinaci»iilivu ih> lunjc aa 
ik«y oonllnue to be taleoei and prohibited, if not funnallr anil 
•xpreaaly jrrt virtually, by a auperMtitiviu reverence for jVcce- 
dent. 

n. At a banquet lately ^v«n at the Maa>iion>IIouBa, some one— 
I will not tny ■ ho— 4tb»crvcd that nn architect ought to pnwrw 
univei^ tnlent in hia art, lie beinf one ilny railed iiiMin t» ilmlicn 
a pftlace, and perhaps the next to erect n hovel! We nil know 
that ftfter-dinner speechifyin; is sure to produce a ^oml denl of 
tvaddle and nnnHeiine, but my Lord Mayiir'ii irinn mustl liiire been 
vniMually potent to produev auch aa effiuion an that. Now, it in 
itirlx to be prcramed thnt thuie who buUd hoveN are oever 
Mp^ied tu when ■ palace or pulnlial edifice in riH|iiired; indeed) it 
wif be queattoned whether no architect la ever mnpluyed at mil when 
tto more than a hovel it wanted. ^Vhethcr it wuidd not have keen 
more aatiafaotory to ihone who pny for Dulacv* — "t any rate /or 
rcyo/ <me« — bad the arehitecl>» en^'ited Wen building liovela in- 
•tead, ia another matter. — With rc^rd to the sapiout iucc«b here 
ayaimented upon, it would be junt an oensible tu "uy tliat a p(>et 
ntut be equally prepwred to produce an epic or nn epiffram. Ju,t '■« 
the one or the other mAy be il«iii4in<t«J of him, — to pnidurc, one 
da]r, lofty Millonic iitrainv, nnd ou another nn nd«'drt!i;(>mt'nt in 
rtiline fnr the Mimtr of the Mitinries. Surely, too, there arc 
diAefeni wMka in arehitetiture ni well na in nil other art*, in any 
MM af which he who fallow* thnt one in pHrtimlnr mny excel, al- 
tkenxk ha miftht fail in oiherfi; for it ia n^tt every one who, like 
Rir Rolwrt Sinirlie, !■ eaiially grejit in all (-nhjecta alike, be they 

Past-dfllees or Britinh .Museuma but I nil] leave my rcadcrit 

In guen what it tniirht not be eKactly becominf> to any of aa 
fftiat an architeet, nml moreover a living one, althiiuph I prv- 
mune now quite defunrt— profeaakmalty. And at thnt I weep 
not, bat leave those tu weep who can, and who have tears at 
Coinniand^^ierbapK a thumlt-phial would nirit^in Ihuin all. 

III. It ha« been well aiiid by Kuakin, thnt the yuunjf architect 
ahould learo to think in chadow — to which I add: and to think in 
farfpfetlfV alao, and afaowld atndr how to brin^ in piqnnrit effecta 
arUiDtf out of it. Instead of which, study of th:kt kind seem* to 
W qtute ntvlected — ur riilher ifever thought of, I do not Hny that 
kmitects are ignorant of pcnpeclive; — mott of them, itmav be 
prewiRieil, arc fully cnpable of making; perspective drawinfra irom 
their onn desipna; yet that in a very difTcretit maltRr from ciin- 
Bulting nnd providing fur ultimate jiempeetive appcaranee while 
making the (k-si^nii themselves. If there be any happy effect of 
ibe kind, it cunie* of its oun iirctird, uiii>ou|rht and nittuilicited, 
Nq wonder, theiefore, that there is f^ni-rallr so much tmneneM 
and jniipidity in what, ahen looked at aa mere ''elevations" upon 

taper, and with re^^rd to their details and mere ftatftm-i^ork, may 
avc promised well enoii|;fa, yet afterwanln full very far iihort ii'f 
aurli iirOMiiae, 1 would advi«e the younK^tchitecl to think lir*t of 
all or hia general comiiiiwitio;!— fccnre cliiirricter iind effect thvTie; 
and then, and not til) then, bqpn to tltink uf ilrtMMiag it hy work- 
ing it up in drtait ; — whereas now, detail, and tlial nlonc, so aa to 
UMwer to some forcKone if not bygone atylc, appettta tu he chiefly 

Kft. US.— Vol. XlL-«CT08Ka. Iei9. 



thought of. Here, to the aeniors in the profession I would lay: 
my good Kra, put on your spectaclca; but to the junior): oprai 
yourcjiDw, and nvnil younMtlvea, while yuu can aud aa far as you 
can, of the blteaing of unimpaired vision — viaion which is or 
ought to bo unobstructed, ought not to bo bliodfoMed by nnitlnier 
nie(hotl«, which tend to exclude all fmhueM of ideaa, and to 
prevent all diligent aud weli-vviuidered study of tb« actual tub. 
J fret. 

IV, At the thne nf tho competition for the Army and Navjr 
Clubhouse, it WAS remarked in one publication thnt the opportuni- 
ties aflurdfd by building* of that c]aas fur introducing piquant 
•fticts and combinntioni of plan, and in^iefllaiialy vniicd formx of 
nKHHS, were not turned to ncomint. Nor is it tu b« denied tbat 
Huch i* the case; for among those in nil our clubhoiuM there is Do( 
ono circular, uctagoii, or hexagonal apartment to be foand,inacEt 
Icsa ono which exbibila any of the couRtlo«a variations which nay 
be obtained by those form* partially in combination with oihoe*. 
However apaciuus and lufly the rooms may be. they betray, in 
point of architectural contrivance and design, only the mast qu<^. 
tidian, not to tay humdrum, idem. A couple of eolnmna m antii 
at the ends of a long K>om, with perbapi some pilaster* on Ita 
side*, are made the ne pitu ultra of their iirohiKtture; and eren 
that iJi merelv borrowed fmm the stntidurd Onlcra, intteAdof betliK 
made to displar aome well-devined difference of treatment between 
ordera so nppfied and Iho^e employed extemnlly. .\n to mere 
decoration and costly furniture, — as to gildlneand painting, win- 
dow draperiee, mirron, chandeliers, and eandelabia, than anay be 
enough, nnd perhaps a (;reat deal to spare abao; yet, audi parapiier' 
nalia, aHiu f'^S^'V, may, provided people choose to nay for it. tn^ 
bestowed on any large room — cv^n a mere bam. "\Vnat do you 
think of theae han^n^?" vraa a quention onea oat to one who 
replied: "Before you hung thin mom you should have banged 
your architeet." — Profaaaional men, that Is arcJiilecta, are apt tu 
turn up their noaesat deooratora and upholntererw, aomewhnt un- 
graciously and ungratefully too, sinee, aa matters nuw go. it is they 
who clothe and cover the iiakedueaa of an architect') idaas fur lib 
interior. Were it not for soch allies to architecta, wc should get 
nothing mare than four bare walls for each room,--nuite enongli in 
ordinary houses, but infinitely too little in palatial man^na and 
palatial d u bhooaM. 

V. Il wu but yesterday thnt 1 heard the eotrancv doon of the 
BHtiah .Mn«um compared to those of a gin-palace, with no other 
difference than that of beinjr mngiu(ifd,-—a very different uutler, 
by-the-bye, from being mmlo magnificent; nnd in like maunor, 1 
alioutd Mv, thai h« far n* interior architecture ia concerned, many 
of our elubhiwies are no belter than ampU6ed and magnilied 
tavern*. So far from showing anything like contrivance, or even 
ordinary- attention to the requiremenU of mere conventeDce, aoDie 
of them mauifert the most impanlonible carrlcMntee of plan. 
There is for initance, tho "AthensBum," nearly one-half of whose 
i'all-Mall froiit is on the ground-floor. d«'iotetl to that mort un- 
savoury iif goddeixes. Cloacina— nn phila English, is given up to 
water -clo«ets! The 'Tnion" is both BmifkiBh nud sulky within and 
without; the "Arthur" iamu*t wretchedly planned; and the ".\nny 
and Niivy" will be humdrum in the exlreme. Trcim a pubttihed 
plan of it may be seen, thai in^tejid of corrrMpiinding in its width 
with the loggin. tht- ve»libule takes in only the door luid the window 
ou one Hide of it ; the other window oerTiiig to light what, though 
oalv a rhi»el, 7 feet bv 10, and which we nt first supposed to be in- 
tended for rhf porter, iti dignified by the |ionip»nw name of the 
IU-ce|ilinn-ri«im! Yet, although there is only a doer and window 
on that wilf of the vestibule by which »■« enter, the opjiosile one 
is divided inU) three arches, in such manner that tito door Is in a 
line «ith one of the piers! IJcvond those three openinpi la thi* 
Inner Hall, in which ix the BUireaw, placed not at its further end 
so BB to be seen direcilv in front on entering, but tumud afitanajs, 
whereby the fin* (ligli't not only cut* «>» the apaee, but leaves no 
laiva than barely room to jwsa by it. On the opposite side i* the 
door leading into Um> Coffee-room; but which, iiirtcad of directly 
facing the fir^tt flight of the rtaircnse. i« put just a little on ime 
aide, wo as to be nl*o out of the axii or centre of that wall. Nor 
can that offcn^ve nrchitectoral blunder be a mere error in the 
drawing because in the Coffee-room itaelf that door come* in a 
line with one of the cliininev-piei-VM on the opposite aide of tha 
room. Taken altoi-cther, the plan is excessively poor; but such 
oxceedinfflr grnss blundering «s thai jurt pointed out would be 
unpardonunte van In a I'ecksnilf. 
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Whether the Dritiah Muneutn be allo^her to ilcfectiw In point 
af aecunimixliliaii m Mr. Kprimf^con ivprewnts it, or not, csrtflin 
H is, that any furiha iaerv^m »r uecotnmoiMitm — onil it i« iilrrady 
fc^nniiw to be nqnired— to rendered im|>rao(iaible. In conxiv- 
<Iii«eM at M mudi ipftM that roif^t hsre Iwen rendered availablo 
being now BO dUposied of timt it cannut 1m built uiwn iit nil. It is 
■omewbat extrturdiniiry tiiAt the preat advaitU|re, both archi- 
leotuntUy widotlivririRP, Umlmiirlithiivebeen derived frun tiiinR- 
ing the inindpal partii^a and ^ituitrnl line uf fniot nmrlv up to tliD 
■IrMI, W n to bp in advance of the nuiti body of Die ed'ilice:, •rhiich 
bditf eompleUtly iihut out from view, inifclit then have been 
whollf, ■■ It. is now purtially, of brirJc, — it ia extraordinaiy, we 
■BT. Uat it Hlmiild not have itruch if nut Sir Rulutt Smlrke him- 
mU^ at leaA eome one vr uthur among thote to whom he mbmiUed 
kia deatgnt. 

It «M not too Inte Bveu when tbe prcHiuit facade was abunt to 
be ooBiiiieiirpd, to nditpt such plan, for it would not at all have 
iaterfcrod witli Uj^ Ki'iernl pliin m now executed, althmgrh it 
would iKTvatly have cnUr^cd sad olherwi*« improved it; anil kbI- 
krieauMl rooinit which nrc now complained of aa being imperfectly 
li)flit«d owlnff to iliere lieinu colonnades heforc them, would hore 
been rclievea from such ulistructlons. Unluckily, however, it wa« 
tfaeo deemed ndviridhic by manr-beaded wisdom not to complv with 
tlw dcnnnil for tbe nioilel of tiie intended facadcbeiiirrxhiliited to 
the public; «ltliuui;h, however Inipertineul the deniaiid il*elf waa, 
the refwul ww intitiitoly more iinK;rnei(>iis, if nothing worse. The 
Trurteee were HiJkv — were dctcnnioud to utiive off criticism as 
looff U they pMiibly could, and by aurb [iiMiiiKtivrinK have now 
got a r«ry aulky-luoldng though would-be-classical stiiicture:, 
*llMl eriticiam tieata very uncvrcinontouNly, and not without 
■MMMIi 

Son* time afto, an iden wa« ehon-n in tliin Journal — not very 
Ntltbetorily, indeed — fur iiapciHiii^ Renter variety and dignity to 
the colonnaded fafad(>, by mukinK thu central octMtyle of the 
CorinthiiiQ orJer, and carrying il up lii^hcr lUau the rent. Vet, 
ae It iikpj>enK, it t« perhapa better thnt Sniirkc's dcw^-n was ad- 
hered to, unlcu idterati«n had be«n extended a Krciit deal further. 
T* nwlte anythidjr consistently grand and of uiiifunnly rlaaeicttl 
chiteeter with the dwell infi-hi^ufled whicJi be hua planted out ■» 
wingB— and in which the dnnkey-ears of CockneyUm «tick out 
from the Hone hide of Hi-lleul.- llmiriBm, at once ludicrously and 
lamentAbly. — would havo buen imixmiLl^, If thu nroicnt fafbdc 
be not a wretchedly bud cuin^xwition, it can be only becau>e it it 
no eorammtion nt all, hut a mere jumbling together of archi- 
tectural ImwliereQeVii, and Bimio of them of an exreedingly procy 
and prosMO kind. It will, perhaps, he siud, that its nnetry ia to 
come, fiir wo are toiri that the ueiliment U to bo fitled-in with 
scntpture, and will huve iitntncs plowed upon it aa netoteeia. And 
when thnl nhall huve been dxme, all the rest will luuk poorer and 
more iiwipiil ihau it doea now, and Lho ei<ni>riil CiimiMniliun — fo to 
call it—will iliuwof iriiiru patchwork chjinii'tt>r than ever. Ilnrdly 
will a wTilpturcd (ledimriit htvo to reponcile ub better than lit 
present tu the nrchitecturid tluttiKhneKw uf letting n brick cnrcase 
nod sundry lillle exoraaotnces that are anvthin^^ hut decorative or 
digriiticd, oome into flight alvnjr with the l^iade. In all the vietra 
which have been published of the Aliiiteiim, thoKeotTenxivoeymures 
hnvo of coumc been kept out of light; and not Ihey alone, but 
hIm what ought to have betvn — and what perhnpa, the architect 
himself take*, or rather look to be, ku fEcientlv worthy feiitiires in 
t^ meemhle — vlr., the vHirinl re«idenvea, whicn even ctimidered in 
tbeoiMlree^ are bo exceediiiirly frjutw in point of design, that 
diould, an is by no means unttkely, tht; oppnaitc hduite* be in coune 
of time rebuilt with uny aim ut arcbiteclurtd diiplny, thuae wiJi^r* 
will look more insicnilicaal than ever. 

Let it not be thtiught that we intTcIv ahnae. and tlmt pprh-ipn 
■onwwhat KpitefnUy, the fav«dc of the Unilnh Museum: cutiileiDn 
it we certainly di>, uud luujt deddeilly too, but not without piilnt- 
lU4C out its HcriiiuH and now Irremediiililc deferta imd ithurt- 
aoRiinga, which, oiust uiJuckily. ia all tbtit can now be demo, and 
which ouulit to he dunf, in orler to prevent another tine opour- 
lunity — thouith one c<)uully fine in ijut likely to prewcnt itselt TtT 
■ long time tu uome — Irom bting thruwn away in a oimiliir m'lnricr. 
And even Uie Museum will, all uaautiiifaeiory as it is, be inaliue- 
tive, if u'c profit by thu errum and niintiikea there ommitted. 

Mr. rergusfton hsii aiiid; "1 never found fnalt without satisfying 
myself thnt I could do belter;" and *e prweed iiUo to justifj'our 
heavy oanaurc of the fn^ado of tha Museum by ■ubmilling tu otir 
Ceadcn an Idea of our own, which wc iiirrender up to their criti- 
dau. — ^Tbe g«ueral line of the fafiido ahuuld have been biougbt up 



to the Rlreet— that is, withia a few feet of tie fiMt j. 
tta far aa the extreme wings now are: and have been made to i 
a nearly contiauoua range of buUiung, &I0 feet in extent, i 
poaed of two wiiiM running caift and weat, and Icnring « apaet of 
about WD feet wide between them, whera tlie centre of the ctan- 
itonitiii'n woDid have relir»l about £0 feet backwardcr, end would 
have |jre«eiitcd n niojjuifiauil t'orinthian octustyle coiineeted with 
the wingi by cun-ed screen colonnades of the Ionic order, whidi 
would have been that of the wing«, exhibited in two teUvstrli 
porticoeadlreetlv facing eech other, conaaijueotly at riglit en^lw 
to the principal one, whereby the three pediinenta ao dlippaej 
would hare combined and contrasted with each other in an eqoally 
novel and pictureiuiue manner, and would here in-uduced a °*fn 
play of pcrapective. Wo would have itiven M feet* to the beJest 
of the Corintliian column*, nnd made that aIm the entire heiolit of 
the aenondar^', or Ionic unlet; no that the diameter of the cclunui* 
iu both orders would bare been alik^— vie, & feet ; and the inUx* 
column* alio equal througbont. Somi;— wc might any niany— per- 
haps, will object (0 the aiaocLatlng two dialinct ordera tu[ether la 
the Mm oomuoiltion; yet, those who can tolerate an leniic and 
Curiulliiaii I'lxier comninca togetber by the latter beiiif placed 
•rcr the furmer Inetnad of by the aide of it, or who do not fed 
aoandaliacd by the liccntiouaneaa of the (iroeka, who mede ne 
ecruple uf pladng Ionic ouIumTin behind Doric onca, cannnCfee- 
Eibly with any ceitBi«lenc}* object tu the niarryluf; bvetber twe 
diflercnt orders; or if t\tey require a iMaitive preccoeit for tt| 
they mxy find one — euch aa it ia, in the Hcolc de Modiotne at Peri^ 
where a CuriuthiJiii and Ionic order — sucli as they are — ere ialcf- 
iiiiugled with cadi other, yet by no means verr happily, elthoogb 
that piece of aroliit«ctui« ia one of conndvrabic tcpuUtwu— tw 
Ionic columns being cuutinued wiUtiu the protityle, iiotwithataod- 
ing that they Arc nut much above half the dijuBtter of the Co' 
riuthino one* which come immediately before them. Baadci 
which, not only is the prostyle itself so exceedingly ahnllew, thai 
It \i Meiu-c«Iy entitled to bo called ene, but botli cbatwcter and 
elfeet are greatly Injured, if not dcatroyed, by the additiMi ef ae 
upucr i^tary whoM cornice ia in continuation of that of tha I'n^r 
order, imd whoce windowi, disproportionnblv larro in tb«BMeltei^ 
riie considerably higher than the architrave of the Corinthian eo- 
tablnture, in cunseiiiience of which, the hexaatyle beneath the 



tiiat noblcneM luiil onurg]' of exprwsiun which, thuu|^ aimed 
for it, have been mlued. 

Sliuuld the immediulely preeeding renarka be thonght both u 
lU-Umed dlffreMciun and valuelttMi in tliemwlves, we leave thwi la 
he set down as imiiertinenl without pleading for their exeuaeiien; 
and jiroceed fiirttier to exnlain our very vittouery scheme, eiiii 
dream of what inigbt have ueen. 

The ireiitnient here su^^gesied would, we conceive, liare aecurad 
for the rL'fitr.il octflstyle of the Museum an unusual denee, M 
only of pimiiivi} loftinesa, but of relative luftiriew aim. The •boll 
would have been upon e dlj;n[lled acoltL the culuniua of the Ifaeet 
or ionic order being 40 feet high, which, ihougli about 6 ftal 
lower than those of the pmicnt fiKiule, would ha\-e been of tk 
same diameter — someuhnt less lanky of course, yet, aa to bligll^ 
rather above than at nUbclow the nverngc. Into raenjr and viaTiNi 
pnrticnlara of detail and ilecorulion we are unable tu enter, be 
cause they would ho scarcely understood unless exhibited in S 
drawinfc, thercfnrumutt leave it to be Judged whether, Indepe^ 
dently of the ^rent advantage gained by leaving apace bc&iid 
thii wingst for additional buildings, should thcv be re<nnired,— 
such H generiil urangcment, prewnting a deciiicd arcliltectiuil 
fociis, nitb both richnctu uf columniiitinn, anil diversity of It, lad 
with three porticoes ffroupcd together in the manner deacribeit 
wijuld nut hiire been ifecidedly nuyi-riur to what wc have now get 
Whatever may be allexed against II, It must he allowed thai il 
would be etamped by coualstency of design, by largcnexa of nua- 

liilfu Jnu»* t aiiHitiiui giutUm al Ol^l at, Piul'* W lasL 

PoKJc.^ li iUt AH»Ef Lu^ru, L)»«tfMiul .................... 4fr ^ 

rurllLU uf (111 Kut4j Ritliaiip «1 „ 

■■urtWD or U( nail*]i lISHum U a 

riip culiioina <i( om Ionic tinlrr iiuulil &*>« b«mi f [Rl iMa Ulkn ibot* M ik* bimnI 
bitlliliu( . ]F*I lat UiiM* ill > Hco-iiiUii orim tbii bdgbt vaulil ta nu ineaaiUMll) 

t fff Ok rurilfo M<ic ■d-nnrttl, ■ ipKlmia tplMac* litll wmM bt iitiiataaillnW— 
ihii BDil -tiE main UiAf cil (tit M^kru'u . siKl iMyiriiLl iDsl.— prutiiltd ta« «■■>•■ hal ■) 
LiMti It U\r ilixe (1.U '11- vti-iii*: tu ida:)) cif ■ui-b atUtiUtin brinf n>d«— tlw prlvdl'' 
• Mlirur mlsbl IiaTC tKrii pUic-1, na Ilic l|ia» nu* iiivd(>I*<1 bji tiM Hi<in>il WMM 
km liirmfii tt\ Millilunal filltry Il|bUilrr«ni luntrlb lid*. I( niaf b* (anlxr aaiHNa 
ibajour tido lolnunidn "lojl.l htit tgnstC • •wiBiinjnlniiwri briMccD ttw tanr pirtb 
ci>t*.*'hn>4( tbowaC llw pinnil f*|a J» ai • ID Utd urMiomiDI ol ' 

lODOtUOf." 
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Iter. Mid by fnuxliosity enrri^i Oft tlimiiftTiout. T)i« compoRitton 

ila^ kUo irould b» Mrikin^ly not-el,— «t iMit, «« know of no 

■tniW one aMoiiir aU tlt« aam«rotid bvUding^ or de«gn> with 

ImIc imv to gurselvea, It will probably be snid thkt our iil>rit, 
tnlng u It <lom ft ocrtrd uortico, with column* i(^ feet bi^fai 
■Iwut three nore than thu^ic of the Piinthwn iit Itom*,— 
la, t« lay notbinjc of the pimek uf rdiern for the winps tomo- 
wliot cxtrvTaKkot. In our opinion, far srcntcr cxt^>l^-nK=*tlC(^, witb 
nothing at ail adoi)uate to abow for it. na» now been committed. 
In the fir*t place, an inner court, <wli)cb inicHt just aa well bnvo 
been, like tb« b*dy of ibe «difioo, entirely of plain brlok-work, 
hu o**n fkc^d with a40tie, to the extent alto^ctber of vpwnr'tB of 
1,100 feet; Hiid tber« nlxo are bidden no fower than 16 enfriffed 
CAlvmiM and 1S nntw. wbirh, with tbe i^olnmn* nnd niLi<tt<>ni of 
tlMflafade, and the pila.->l«ra between the windows of tne hnng/nr or 
external wingi^, msKO altogether no fewer than onr hvndrfd and 
iBpiUy-Mr colli ran*. iinta>, and pilHwt4<rM; wheivnii our design would 
rMnir* nu more than />i-/^^our. Ajrain, aa to lenfFth uf ashlar 
vnuL, there Ji now nlto^elber, the inner court inoludfd, about 
91,44)0 feoL, and in o<un> nut miirc than l.ooo, or tliereahouta. Still, 
takinjT into nrcount the i^nt^r dc^ee of rlcbn^fm and fini^li be- 
stowed upon it, we do not suppote that tiiere would have bevn any 
tavinr nt all as to nii^ri> coul, hut wi; may wifidy auuart that there 
wootil biive been lafinltely more to *how for the money; which ia 
Inftotlely more thai) can be tmid of the present xtructurv, for, con- 
■iderin^ whnt tha occasion demanded and thta i>i)iHirt unity afforded. 
It U upon tJie whole the moat prowilc and wjullesa production of 
modem times, with the sinjile exception, perliapn, of thnt minikin 
naaa of mt^uiuerit bijcht Biic:kin|ihnm I'alnrv. O. Euiiland! pnt 
not thy couAdence In prlncca — at leii»t, not in matters of taste; 
and bewBre of tnuting in futurt to the sapience and the laata of 
Trutoea. 

C. 



the vertex of the trianftle and the nppcr Bide of the rectangle are 
In tlie iurfaci) of the water. 



DI9CI1ARCE OP WATBK PROJI IIESBRVOIR 

TV Thtorji </■ tte CtiftmeHon ef iho MoiV'iml uf Jf'ater fovtng 

/n*n At^^rtHrf in thin Plntf*^ in n Rti^rt«ir in u-tiieh Ihe Sur/act 

cf (Ac H'lt'/r is innintaintit at a raiufani atlUwle. Bv J. Uater, 

Li«(itenanl. (Tranalntod for thla Jaumal from CrelJe's Voumn/ 

/«r 4te Baukuntt: Knnd «i.) 

(C'AHfMMid^M pagt 264.) 

When n = 0. the upper edge of thne orifices Ii on the surface 
■f Um water, and 

Expand In the eqanlion (d) the pawer(H-f-A)'li>aBeriea, end we 



'{«"+"•-"•} = '("' + ,-3-. -.-Si- ;s ) 

= .(v(H+i^,--^,+-JL ) 

Neglectiog the other t«rmii, we have approximately— 

This in the forauiln commonly adopted : it jrivw, howet-er, the 
quiuitllv uf iliiichiir^ generally too lari^c, nnd ia appHcJitili! only 
when the valuea »( b and H nre ao related that the neglected 
tertp*^ diMpprnr; in practice, however, tliis ocairs whru the value 
of H t^ n*»t very (tiuill. 

When In equation (&) in = o, Ihe orifice i» a triai^le (fig. I), of 
whicJi the hdjibt 6= orf, and the baae l=t/; nnd in this caie we 
liave for the quantity uf di^chargv 

"Wh&n II s 0, the vertex of the triangle is in the aurface of the 
water, and 

PW«m ftiuatlons ^/ande), it follows that the qunntity of dis- 
^harice through a tnande la | aa large na that through a rectanprle 
whkh has a bate and altitude equal to those of the triungle, when 



Iff 
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If in equation (&) ^ = 0, the orifice will nlao be a triangle, but in 
an invi'rtoii jxwition (lig. 1). The altitude In llie same, 6, which 
here = u'lC, and the base m = op. 'I'be i|uiii(ity of discharge is 



m. Q = ft'VC*?) 



■»"{!• ^^^^i 



i.» 



When II = 0, the base m is in the surface of the water, and we 
hdvo 

Compare tkiv expre«sion irith eijuation {l) on the bynolhesifl that 
m = I. and it fu1l'>ws that the (juantltlet of discharge tIirou){h both 
triiin);1es .ire to one aiiuthei as 3 to V. 

Make in tipn. 1 and 2, *■/= «p, or /= «i, and add the equations 
(k) :>nj (hi); then for the otiantitie^ of dinchargu tlirouj^h a paral- 
li'Kigrnm of whidi the height ^ h, and the base ^ ni, we havo 

0. Q = /IfVCli?) . I w { (H + f-)5 - h5 } . 

Compnre equntione (rf and ») ; it follows that Ihe luantitic* of diiu 
ehnrire through n rertangle is equnL to that through a panllcla- 
gram of equal area nnd bafle. 

Incrennu in equation (m) the altitude of prennire H by 6; eo 
that instead of 11, the value II +^ is nuliatitutcd. Then for the 
quantity of di«chnr(;c through an oriflco us ^^g (6g. 3), — 

p. <J=*V<4ff)i«{^[(H-l-86)*-(lI-f-fc)»]-(lI + 6)*} 

Add now the equation (k) to equation (p), and put /=ni : it «<ill 
ho tliut found thiit for ihe tiunntity of dinch.irgc through a psraU 
Iclogram in wbich one diacunal i<i vertical and = Si = (f, and the 
vthcr diogonnl horiiuutiU and equal m, 

q. Q = tfV(-»jr) A 3 { (IL+ d)^ -S(H + 4d)8 + H* } . 

In this equation if d= tn, the oriftce is a xqimre, in which one 
diagonnl r(|ual in is vertical, and we ha^-e for the quantity of die- 
charge, 

When here H = o, the summit of the square orifice is in the 
surface uf the water, and ibu qtionlity of disoliargela 



«. 



Q = fr»/(4ff«.)A™*{*-Vs}. 



(. 



If the aide of the squnre wjual /, m'=9P. 

I'ut tills value of 1 in Ibe foregoinir equation, and we have for 
Ibe quantity of dlMbarge from the sidea of lb« siuare when the 
dlaguna] la vertical. 

From uq|ualiona (ff and r), (band (), the ppoportioa of the quan- 
tities of dincliante thrvuKb the snioe w|uare is found, when in one 
enec the side, iu the other ease the diagonal, U vertical or boriaon- 
tnl, 

If the altitudes of prewurc be ntesuurcd from the surface of 
the wAter to the ander c«Ige« uf the orifices, we have only to p«t 
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H -f ^ or II + / or II -f- M = H. Th« •(lu&tton (r), for example, 
jfi\iv in UiU cwH^- 

la. 

In ordn to OKtimitW the qtmntity- of discIiBrs* troin k wiunra 
nrifir^, tlu) vnlur of cn-effldent Jf inii«t Htill l>f round. Aa the 
mngnLtuite of the contra<rtion bv f T i* <le]i«ndent on the mti^- 
tude of the diagT*"*) orc»ntrsl width of th# orifice, the oo-effiricnt 
fur ililTereitt ron>i« of the orifice mtist mr}- iti proportion to ttieae 
witlllia or flpcont lines. The co-i>llit-ietiE for a miUBre orillce muit, 
therefore, be minideribljf dilFnreiil from Ihiit for n circular orifice; 
it may however be eatlmuled m soon u the mean T«lue of &11 ike 
secant lines of n nquarc !■ known. 

I'irst, then, the e«-elTtrii!nt« for a Bquarc and a rircnlar nHfiec 
under otherwue admlliLr drcuRiat>nre«, murt he in the inverse pro- 

Kortion of their cocitrtictinj; furt'es. 
• uw these force*, hf § 7, are jiro- 
£ortii>nal to the radii or aennt- 
nM, and oonseqently are ns Ihp 
r&diua of the circle to the menu se- 
ennt of the Ki)i]are. By Uitt mean 
■ecMRt U here tneunt tlie mean value 
of nil the EerantA, as ef, vhicb can 
lie between eit nnd m. 

In order to find theM v.tlnea, the 
nelliud !n |y for esliraaiing y w'lU 
bo adopted. 

Lei (fi=x, ic=y, ed=H=ieb; tlieii 

Take thif intPiTral hetiruen the limita jr =: and x^{l; then, 
Divide now \rf/<la = it, and ire find tot tbe muau secant, 

•- j^ = i'{vs+iog(i+VS)).. 

The Hquore, however, of vhieb the side =/ has nn area equal to 
that of the circle of whirli tbe ritdiiio ^=r; Mheiire r'r^ r, and 
J = rV*- Substitute this value in tbe above expreaalon, and we 
fiud 

.^ 6. ff' = irv/-{va + log(i-)-Va)}. 

Call now the contracting force in tbe circulnr orifice/^, and in 
the t^uarc rrific«y^; tbc^, /o : A^ »■ : If*; "ad 

/o = I = * . 

We have seen in § ID, renpectlng circulnr oriSccfs that Ihe co- 
efficient of eoRlra«tian, Hy ndoi'tinjir the true veluuitiea, is cunstunt 
for all altit'idcN of pressore mid — (V")'. By G("iipf(rievn of M|uare 
orifices with cir«ulur thiii, however, is nu lon|^r the ca«e, vrhilathe 
veliM.-i|ics in both nritlce* nt Ihi- auuio depth Wlow thu iturface are 
neillier e«)ual nor for different nUitodc* rolnted by a coOBlsot 
proportion. Hence il fotl^wii tlmt the relution of theae co-cflici- 
enta to one another, dopctida not merely on the contracting force* 
but also on tire velocitioa. Am theae velocities, hnwever. for dif- 
ferent ponitinna of tho oririoea give reautU ilitfcritig from one 
anoUier, the compariaon i)ltimatel)rcandst8 in Adding point* <«hicb 
with respect to the velocities aroloon^ another in oon»tantrelalloik, 
When micli pojnta are fniind, the velocities which tnke pUco at 
them will lerve for a nearer eumnutation of the co-elKciunt. Of 
all poinU which can here ctnxe into cunsid'i'niliijn., those may be 
oonisidvred miKt proner in whidi the premiurett auatnlned by the 
water towardii the orllice are ia etiuiUbrlum, or the ceotreeof pre»- 
mm. 

Tbe next rtcp i« to determine tbe relation of the co-e£cIent<i of 
Miuare and, circuJar orifices to their velocilJea. Let Ihc exprcMion 
Q = kh'V be taken, in which the <|uantily If in the product of the 
c«-efficient k, iht area of the orilice K, and the velocity V; then. 
wben (jreoiaina invariable, the product kV mtut be coiutant; and 



k munt incrnse in the miRie proportion In which V deereaaea, tai 
conversely. Henoc il follown that the co-efficienta are in inrene 
propurlion to the velocities; they are alio In inverse proMuilon to 
the conlractinfr forces. Put, thcTcforc, V^ and V, for toe velocw 
tic.fjtt the piiiiit^t of riiinp»rii>oii or rvntrcs nt preaaure, «idjk,Jir, 
th« co^ellicieiils uf contraction of ciniiliir ami aqnare oriflcei: 
then k: k' =. /,V, ;/oVo ; and thcTcfurG for tbe oo-effidcoto of 
Bijiiure orlliocx, 

«[/ "/o'o. 

Designate, for circular and square orifice*, tbe diftnnM of 
centre of pressure below the nurfnce of the water by 11^ and U,; 
the altitiiilea nt the u]))irr rdgea of the orilices by A„ and h, ; the 
radius of the circle by r; and the aide of the aquare bf L Thea 
we know Uiat 



* 



H^ = A„-t.r-|- 



H,=», + |f-»- 



I 



Until now nothing Is determined respecting the relative poatii 
of tho orificea; they niutit however be s^naied bo that the mut 
relation of tlie vehwitiCH to one another nuiv not be necleeted. 
This object uill be attained when tbe under eagea arc at tne 
depth, and then it follows that 

A^ + ar = A, + f; or, *^-|-2r -i = A,. 

SuWtiltttiug this value iu tlie above expretaion for H^ 

»• = *« + ''-*'+ «OCT^- 

Wlien both orifices are of equal magnitnde, f*r— P, or r= 
Substitute tbia value of r, and put A^^ mJ, va find 

V, and \% deHignat« the velocities at the centres of 
and as & =; (i'}*, we have by equation (r), 




When 
ppwaure, ^ - 



I 









= 0-«0C4. 



v/.{9-l-Iog(l -!-»/«)} 

Bubatltute thia value in equation {d), aod we find far the 
expreasiun for the co-efficients for nquare orifices^ 



(• 



ff. k'^-tV^i iii + 'MWl«l + 



1 



\* 



M't'onn'*'! 



t 






Form = 0, tbe altitude of pressure =0, and we End V = -J8X 
Kor m = a very lar^v value, the expressiunt in the brackets an 
toircthcr nearly ci(uul to unity, and A's 'QinH. F<ir m ^= 1000, tte 
altitude of pressure H = 1000 /, aud A' = -60{i33, In the fuUwtrbv 
tabto the cu-elficients for square orificeaiw different valuea of i 
from ttt 1000 are collected. 
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The sinking of the level ({ 10} vertically obora the orifice it 

thcreaiTviiiriaobaervablororvsluevof 01 is -y = J, and has ctfr 

siderahle influence only when m it lee* than S. We will therelbi* 
call those nllitudcK of preMwre for wticJi m it grfjiter than 5, fte 
which otm the linking uf the level msv be nei(tected vithoat M>' 
aible error, greaUr aUitviat and tbote for wU«h m is lets tlaA >■ 
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for whlek lb« BiDkln^ ntiit bt token into eMiKiderotioti, let* alti- 
CNdOT. 

Tb« Mtitnalo of tli« qiinrilitT of ditcharf;« for ^«At«r «ltiti>d<^ 
aa^ b« eSKted In th« I'utlnwuifr manner: — Wbrn H ni^ifie* the 
altttude of prennre shore tbe U|iii«r odf e uf the orifice, and / tbe 

■ides uf tb« t^narc, aeek fine for m = - . For thia value of in, 

And in T>t>l« I. (bo coiTC*[»onding vnlu« of tliC co-efficitnt k\ anH 
tJt«J) the quantity of diwJikrgC nwy 1>« «stiiiiat«<l bj- «(|iiiitionft (j) 
*r ({}$.] I. For practical pnjpotes exiuntion (() Hufficrn; >nd the 
•Ititii^ will b« the vhale uernrndicul«r dUtonue meaiured above 
tlia arific«, and dosigoaUd bf H". 

When H-=l-S14«; /= -Smeter; 

vquatloo (0, 



-,- =m=: -0034; aui] by 



Ion/* 

jog 1/(1,) = 

log A* = 
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•BOWS 

•7S06I — t 
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lojQ 
fir l««--^»Ki Iii«r. 
19S-iIA» litVT. 



— -OsMS— I or Q = -ISSAa cubic meter. 
The experimental result (Tab. III. No. 4) ^vt» 



Table n. 

ComparUont^f the 0>-fjfieienU for Greater Atlituda, irMA ejfer!inent» 
witk QuaHrihiteml Orificta. 
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Compare th« oo-cffldcnU here found by experiment by meani of 
the rattom with thu«ep>iii|iiiUvl in Tfiblc I., and it will be found 
tkalthe greateat error duet nut rxc«w«l 1 [ler cmt. 



REViEvra. 

JUi4bBbr«^R^iot,/imnifdon timple trnd general D*finiHim» : ttiA 
a Thtorjf 9f KxfKmmU tJUmited to Jneomtiimsurable Jtatiot, and 
lAe frapolliont nf Uve Fifth Hook af tlucHit rrunly nnd tymbotitnllg 
d ptotwrt . Fty EIexbv U. Broitkiko, Arctiitect, StamrorcL Canu 
Mdj^: .Macmillnn, 1S4S; rtro. pp. xiv+l3S. 

lo tha vUiMi timo many of our gront nrchileels w«rc al*A pro- 
Iboad geofnelont: — yot, not miiny of our arrhit«<ta, hut nmny of 
the continental ones. Inde^J, with thn tolitnry cxccptiiiti of thu 
bnlldar of St. I'nul'a, we look in vnin for anything npproa<ihiii|; tn 
•ren uederate ar(|<iiilrilnnco with the principlej' of f^ametry 
■BWlgBt EngLsh archllert*. Thi' "nil»-()f-tliijirih" is th(i iini»«-r- 
ml Huide; and mero tnnto is eun&idered Infinitdy maro valuubto 
than any amount of wciumw. Far he it, howerer. from uh to 
aud«r\-alu0 tncto: though muoh that i* obtrudeil un tho pnhllc m 
lite very trKUiitir of Hrchitcctuml tnste, U only the vild utabi3*>iue 
aC a prurient iniufrinnCiun. M'v «!»» honour whore honour in due 
tor all drvtlopcd coni-epllona thut ur« worthy of the n;imi^ of 
'^■■tefiil:' but wc tthn)La>n(inue, aa otir paffes will proTo we have 
Utkerto done, to rtamn- wilh tho almost iTccdom tho«f untuUi- 
vMcd vacancies of funry thai are «u often ubtrudcd upon un n» 
tb* aDanatiiinfi of eupciiur svoiua 

nottgb many urc&itectft lave htstn abler ^oomctcTA, tboir attpn- 
I tkm baa been for the most part (indeed almuat wholly) cuuliiieal U> 
'tl»M« funns of it tbot hud a more or Ie»t direct birnrin^ on archi- 
t«ct«ral prol.l«in»— that ih. to "Drsmplivc Gpimnetry," or to the 
•talicaJ cvnditiuna vtiicb were ettscntial to the safety of a nlruc- 
tttM. Few uf them wtmdcrcd into the rcfpona of pure nbatraction 
-4at0 ikt plulocopby upon wbidi geometrical cvidracc u baaud. 



To dw thia bcapenka & still blfrber order of JiMrw/ifltnllect thanhai 
be«n evinnd in the eaten of Do I'Drma, Ji>u*iie, Uerande, Lan- 
dau, Freiticr, or ovon bv the grcftt Buunarotti, or the universal Da 
Vinci, Deaarttuea, indeed, id the only markvd pirvption— -cne of 
tlif mtint mnrked exccptiooa nwii in malhemaSiettl hittmry. If*, 
from uhum I'luuud iicknowiedtred thut he learnt nlmiut nil he 
knew, nhom one uf the moHt oritfinnl writen. of thp uge hua tailed 
"tht^ Mim^c of his century," and whuM! rrMarcheii have in Mimu 
impiirtiint iiialtorK nntliri|iatod diworerii.>K of our ou n n^e,— ouch a 
man i8 an honour to the profe«iuon, independently uf any proles 
aiuual works bo execuled in hie nativu rity of Lyon*. 

We confess that to find an architert publishing a work on tuch 
an abstract xuhjcet a* that of Kucliil'i) fitth book, notwllhstnodinK 
the aitiffle prcocdunt of Deaar^iek, c&oiu upon us by eurpri«o; and 
from what we happeo to know of tho goometriml eharaeter of 
English architMitural writers nrd profwwini, It was not without 
Bume mlsgivln^r* tbut wo opcni'd it — ftfurlnft lo encounter a heap uf 
crude runundrums, that would confer little honour on tho ctavs lo 
which Mr. Br»wnine belungn. A slight glnncv, however, over ita 
pape«, with u pituheliero and Iheri'. »iulfiL-ed nol only to remove i>iir 
a pp re lie II 8 ions, but to cunviace us that it deserved a more delihenili: 
and "VKtcmatic e v. i mi nation. Such an exam i nation we have made; 
■lid thiniKh we lakt! exi-eption to an inipurtant ktep of hia inveali- 
gatiou, and remit the subject back to his cunsidcration, we ret form 
an <f KCwdi only \i\f.\\ opinion of Iho skill anil Bildrcn* of several 
delaileil part* of hia »iili»ei|i]enl invefttifcatiuns. Let him n-moie 
tills one objeclion ( fatal to his wlwlc system as it at pretrttt rtnndti), 
and we thall gkdly Acknowledge tliut be lia.t conferred n greM 
b4ion on mutheniatiul H^icncr. Aa it iti, he has made a ptcp in 
advance: but till his fuundatiuna arc better litid, ho has but an 
insociirc fooling. 

As II great ilml of miaopprehenaion un the subject of proporiiou 
exists, even in ^hi^ h places,' we have ihuui^ht It dcfiiralle, tvr the 
snko of closring away a little of this, to enter into some sccvuiit 
of the re»l chamrtcr and diOiC'Ulties of the iiulject, ut greater 
length than ^e umiiJIy devote lo a review. 

W'u have little doubt that the Kconietry of a aucccedlng and not 
diatant age will wear a different face from its present one; and no 
one branch of it will be mure changed in its pliysiugnoiDy than the 
doctrine of proportion. The givmftri« r^ctntt of (he French it 
finding its way even into the higher class of our elementary books: 
but anv refereace to tJiis would be foreign lo o>jr prevent piirpi»e. 
Wo only purpoM to point out what are the dilbculties, and the 
present d^gre'O of anoccH attained in dealing with them, that 
sttat^^h to the one apedfie nibject — that of Katio, 

All men of even common observntion without pretentiinn to wi- 
ence, have a rude notion of proportiiin: but ll Is rude indeed with 
the greater part uf them, if we accept their tanguag* as an index 
of tlieir rojiceptionf. \Vk hear them talk of tbe "proportion 
between twu" things, or of ''one thing to nnvtherr or one thing 
being "so many more timeK ai large" as onothur. These are really 
neither more or lees than illitrruto vulgaricms of phraseology; 
whiUt at the same time they point to an imperfectly expressed 
conceptivii of what coostittileH ralio. Let them bfi sliKktly modi- 
fied, and Hc get Euclid's delinitioa (J>b. v, d^. 4) ofratlo— via. 
"Kntio is the relation of one magnitude to another of Ihe sam* 
kind, with re*»e«t to quantupUcity' — ^that is, Ium ojim (how many 
tlin(>s, pnrts of a time, or times and nurti of a time) one magni- 
tude contains another of the same kino. 'This, Wi> say, is the niilu 
idea; and were all iDagnitudm mntnmurun/i'Jn (that ia, such that 
e\ery (woof tho same meeies had any finite cummon measure, 
houever nmull) It would be adofiiate to ill the piir|H>tieaaf gmme- 
trii'JiI science ; — an, for inetmee, did onn magnitude contain (he 
other lu, 8J^, lOOt^eto. (lines (as these have the common mea- 
sure 1, ^, ,^, efr.), the entire doctrine of proportiim could he 
eKlHhliKhed with respect to auch magnitiidos with iiniplicity ki>d 
facility, as will be shown presently. ^\'hen, booover, *e como 
(to take a familiar instance) to compare the aide of a stptaro 
with iu diagonal, tho latter is <^% times the former— thai it, 

41213d jSyurw ad infinitum ,. .. * _ v-i 

1 -L ^ : — '-^ limes the former. Now, view 

.,1 

10"*/' hovr we will, ^ cannot be ujiuiu number^ and hetire all 

the reasonings which involve an ex|iressii>n uf the relntion in/Mifc 
tf.rm*t must be nugatory id resucct to »uch a ratio a* Ihat of tlts 
side of a »mmrc tu its diagonnl. This methtKl, though tlie earltc^ 
and most obvious, is clearly an insufficient one un Mhicb to build a 
un'ntrmil ryttem of sucJi reJatloBS. It nevertbele*a tf<ffttl« an 
j^M— and that is much. 
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The tlgebmiit vi«irg the entrNtloD ralia m s frfu-tion.^ onA tn 
bitily th«r*ror«, it htvi a ccrt*tn M^^rM of intelUgibilily, tkonirh It 
tniirt »f netiMtltv b« SDmnvtint confund mad very 'it)«umi>let«. 
He seldom carea, however, fur thin: hii nuuihlne is in mv, and he 
cim irrind out rsmhs at hU ovn pleaaim — thonifh hi* inipltoct 
have »t little ta d« irith th« nnic«« a* tht heart of a Tartar bna 
witli the prarera and diarms which he putt Into his little vindmi]!, 
ts perform alike his devutionH and hiH physical cur«. 

TTte ffeumeler take« a diffi-rctit courte. A ratJo, like a fr«ctiofH 
in iteclf fiDiI alune. i« a mere cuiiception of the mind, anil, takta 
o/vn^, without the loaat u>€. Ilia object is net U> And m-cxpr«s« 
the rel'tivn of oii« raaKiiitudc to unotfaer, but to drierminr tho Itvt 
lijr n-faidi seveml mxK'ititudw, h^iTiniC a tperilwd M-t of rolaticiiM, 
ar« coimpi^trd tdgethdr in r«»|icrt to Aoinc othor act of rdfitioai. 
To effect tliii, a» far a* prupgrtivn i> cuncerneJ in the ta*lc, he 
^'omparca the ratio of two maitniliidet with the rntio of two 
othen; imd the rxproMJon of ttie oamcnesa of thi'M r&tiui it ia 
which A« eaUU "|)7rif>orfii>n.'' Under this aipeet, prwportien l>e»)ines 
intelligihio, Still lhi« a*8umul it'n fumiVhet no rrilcrion which 
determinea whether four mBjtnitudaa, giti«t» fty ang i>IJi&r tMndilianM^ 
are proportionak or nut; anA we aeera to have made little way— 
though, indeed, the step wna a wide one. 

la oompariiiii any rntioa rnjinhlv n| nnmcriral Ftprc-mann in 
finite terms (tliat 1&, c>>iniQen»urabl« <]iinn1ilie»), it iruuld reailily 
be discoi'cred "nicli cqin-nnultiplefl of the first luid third end such 
equt-multiple* of the second and fimrth" c«uld be taken, thitt the 
ninltiDlo M taken of the firet ahfitUi \m eifttnl to that of t)ie «M'OnU, 
and tfint the multiple of the third unn^i be then equnt to that of 
tlje fuurlli. The reinilt i» obtained by cros»-multtple». It vvnld 
naturally occur to lottuire wbut would take pbive befceu the 
multiplea of the third and f.'iirlh if ttie muiliple of the first 
•Iiould be taken eo at to be urenter or to be leva than thnt of the 
■econd: and the third anil fuurth hiiviii^ in th^ne riviea univeruilly 
the oame relntion lui to (rrenter, onuol, lew, thifl relation w*s proi-ed 
to be a properly i^f firof^rtionaisy aa long aa they were ouinnicniur- 
ahle. 

"But are these prnpertios conflncd to connnenatimMp propnr- 
tionals alone?" wauiti Ih" a natunil tjiie.iticn. The primary one, 
reapcctin^r the equality of the multtples, it would be clear at oiice 
could never be more than up proximately- fuifiiled by finite crosa- 
multipliera:^ hut duriiif; that appruKiniiiticn, however cluitrly 

Jiu^hi^l, the other two criteria were invariably fiilliiled — af^ for 
nstance, in the ca»e of the aiilet and diaxoniils of t^o squares. 
It woiild nine he eeen und readily proved thiit in all commt.'n- 
■aralile mn^itudeii, those other two criteri.x beln^ tnuile the hy- 
potheda (itr the dvfiniti'm of t>roporti»n'i!ity), the principnl con- 
aitioa of "e"i«iJil-equiil" could he >hij«ii to follijw n$ a connc- 
([nenee; — *o that, in njnlity, tho«e two condition'' ("«T<»tt^r" 
gteater," "le**-leM") were adcquitto to form a dcfinini.' criterion 
of proportionnl ma^itnde*, as lon^ as they were comnH-niurAblo. 
The '•e<jual-e<iu'>r criterion wm a consequence of conitneiii^itrn- 
billty only; and the other two being enpuble of i!xi»iti'iic<j in- 
dependentir of commeruurability, were not ef neoeouty bound 
by that peculiar relntion. 

Euclid, then, had good reason for choosing the "comjilit^uted" 
trherioD of projfortion which conatitutea hii fifth ilefinitiun, and 
of non-pro portionsllty which funn* bin seventh. The tveta of 
groater and lesi, completely and without other ^d defined the 
]iru|Kirtiuniility of comracnsurablei); and they were eij'inlly apuU- 
cable and definitive when the mag'aitudea were iuoumuiciiHuraDlc, 

K Nul nmH#a Qntg- li liu. *t\.rt th« txiKj ot Fniif*U. A«n^irv, inui liufourry, 
bec^Env \ f.iikiuij AC tutrtttr^itigr W roriiliW iin ituffU iM arotUt. Ari'l ■ rniiv ni ■ fru- 
Hufi- Vile could ^fn<«l LhLnlc thul Ih* tji^rry fMnciimrti m*fii3t vt ^ Ka«i ili* |iM- 
lrnn(Jelial(ai,''tif «Lt1b( kLtm • Ml tOM wDuld miilnilMra r1iU«uluu«U all men lod 

tbrfruin 111 llnu. 

fl WFitn Inui mitgnUnA*i ir*i(lfi bf w-IobI «mhnilllaD, witbaal (Uf tpeclBrd rannrc. 
lLt>D ur Ucpa^idrnct, at r'jtirar )l h< onFf i"f ■ arr\n of cipvrlin'nt* airan Iht inuini^lc* 
ihjii dv cip brini Lhc At^tAUati Vi Tifar aip^iM th* prodf a p'oporll ^ovIUy ijf d1*]»rapaf ^ 
llwBlltr. Hullo ■(•'■nilrtcdliinalrloarq ibvr'nr M Einfiir-Tbrrt l> olinfi (lr«a a 
rtljition asM^r Mna ; lad m^ivf ro IMt rtialio» It li ihai ibcf an la M viond lo 
be prnporllumi or fini. 

Hueb tmurlimiilil br gilmoil liioiiltlil In mka, wrn II nal thai vrr h*n obitrriHl 
It b> ««pa (ha noilM a( timldiii k.i cUtn *■ locNaU (MU ngu*imt In ihrlr nlnilj ot 
lb* ulijrcuanll tondllluna ui |im|>iitiU:ritinr, "aow im I Is auatt iii}*rir ibM Ihi 
[iiut linn dnwB lifn m |iri>.i'irtli>r»li> ituai t »■!» npaHinanU with ih> iniiIil)ilM 
ml I ■■■ fatt«a«4T Aqil Jiow, lii'<Tf>T. vtn 1 *-t ■BLlaOrJ nfiHtlutcly knil rtrf^lEtiJ I)'. tJ^iii tt 
llnJItd ntiiabfvar tiptFloietiu, lucb m I cin molce. Uibi [ha candkiUfEia wiii Jja unkran 
•11)1 fulCllol-"— Quniliiua audi aa irina Oixii InlalllBrnlatuile-iU (hdyi- llml lUa initr La 
nul BUpnaiLoua. Vtr Uat* naDj uClVK \nar6 tbifn hikrl— anil In aa t-a^jLL^iu) aiil^n. 

■ TTira^imilniitloB ni»tM trud*t>|f nariowlng iDc llnnt ul <ll7rr*nca tMlimn Iha 
ti)u1 nii.li.I)jl*i tu uif fUtm SnltantlaDl. Tb* prDblani la. itiinUrailji — "TirOHaciitliaA'a 
M ilir aairir k-nU Iwliiit f'Ttn ta Di»1 mulllpIc* at tiitto thai tkall illRrt t>T a nMfnltii^k 
1«i« than any gtr^D iriitgnKrtArV TTtt ptorna *na\ii bf thai tfivta ftf KuclM la< ftpilin^ 
tba^Qaifliao Difaaart dT fvo naitttlliHltt III ba^k Ix pt^p. 7. 1111 ■>( ittrlutpcd a ima4acl#r 
Xtn IbtD Iba fTtii Enaflnlluac. Tlittr %>;>(rLLfo<ia an arki/imatUaUf f*|ir*avBti*d tya 
csntlniHil fmtlnn, ahUih, r*dii<vt I* a (uiaoittn tittiiau, baa lia uuiucf aMi auil Jmwnl- 
t*tiM tor tat miHlnd DulilpDera. 
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where the "eqiud-ei|aal~ test eonU bM It imUed, Wt, Indeed, 
where it wu not at all requtmd. Tbi« deflnMiMi, th«B, MM 
alike apjilteable to eommeitntrabto uid t« iDoomMnsonkUe nafcnt 
ledsa, M fullf ju^ttiticd in principU, and eontiliw all tbe aiulitiM 
of a jibiloaophieiilly eonvtrneted deinMen. Tbe onljr olijeeUoa 
argea uunit it i* iu "fompUrity": but there ia ta be umd 
agsiint ul othen which ementially differ Avm it— tltelr towei j afco. 
aoAifftiitj/, ur inajiplktitriliig. 

Tboee who are aeeustamed to look Into SinMOD'a "notea" on hie 
edition of Kuetid, will aee how often he h;i« made chaagea in the 
test; an<l, in faet, of nil editiiuu, aa I*e>'rard has reTnark»d, tbu it 
the farUieat reraored from the whole of the eTistinf texta, or of 
printed bookfl from thooe text*. We can hardly, therefore, rete 
to Sinaon to aaceitain tbe vlewt of BucUd upon disputed polota, 
and especially upon painto of ffreat delicacy ot thiriWin(r. Simwo'e 
labonn on thia book are indeed excpedincly valuiihle; and Jie Ui»> 
aelf in one of hi* mites Mxpremea that to bo bis own opinion. Hie 
very expanded expremion of the tirih definition, however, baa m< 
of the verbodly of the lawyer than of tbe neat diacrimioati 
the phllcMophlcal areometer. WilUaroaon Inoalaboa the 
literally aa follows:— 

" Hapiliodes are said la be In the lanc ntte : tbe tint to tba aeeood. 
ibe third to t)ie (ourib; whca the c(|ui.niulllplei of Ibt flfst and third, ae. 
coTdlng to an]t muttipUctilon, ire st the lame time Itaa, or at Um •aoie line 
rqna), or at the ismo lime Rrcsler, than each a/ Iba eqoi-iDBltiplei of ihl 
■ceond and fourth, coajjured with one another." 

If, therefore, the texts of Euclid could be depended on (wUdi 
they certainly cannot) as frenuins and anc«rTUpt«(I, w« tbouU 
tliiak that Euclid hail mmmilted a gpravo oreniKht by introducing 
an a part of a KenerHl de^nltlon a cLrcumstnDoe that wa* only 
ac«jdenlnl and confined to a limited clasa of eaiie»— the inlniduo- 
ti'in of the "i'([iiHl-ei[nal" te*t an an eMcntial one. The two are 
nniverial and aufflcietit: the othrr ta accidental and casual — in- 
capable of brinic generally made to eiifft, — nnd even when ao made 
in any particular ciwe, nddint; no force l'> the proof.* 

Thia we bold to be n i|uention of paramount iinpartanco in ibm 
doctrine of proportion; and more capecially aa It naa ilt'ne much 
towards not only crc«tiiiv^ confuted riewn of proportion, but iriven 
risD to riumberleHH riNionary IiihiKh and tbe Iom of much valuable 
time Inith of writers and renders, Mon of mediocre mind* do not 
■elect auch topica na this for their crude speealatloaa; and it ia 
unfortunate thai able men should be led tbe docoo of yeara after 
tin iij II in flit itut,^ There has indeed been a race of persoiu who 
have "reformed' proportion,— «o alto has there been who maou- 
fantured "ireometrv' without axioma," — and another attll, wlto 
''squared the circle und "trisected an angle." It is not, bvwew, 
of these cocnate races that wc fpcak: but of men of tml^ pbit^ 
sophic oiinda, who have been led by Che admission aa Kvouioe of a 
phriue occurriotf in a probably corrupted text, or by an aceideal- 
utly superfluoui phrase of Euclid hinueJf, to 6ttabli*h the peeei ai y 
co-rxisteac« of the three tecta instead of two. 

Thiit IMS i;reul obstacle to tbe reception of Eudid** method ef 
propiirtion arises from the cumbroua lan^io^ in which it it 
delivered, there cad be no doabt. The tautolo^ry in the expr«eeieo 
of the conditions of the text, and enunHation of the ooncltuiOM 
deduced by them, is so woarioome tu the eye and ear, aa to «penM 
like nil opium-pill or the ''pauea** of the mefnieritt — to prodite*a 
calulepiy of mind, if not a pbj-aicAl catnlepny. The (ireeka, how. 
ever, find nothing thnt coulii he culled "pure arithmetic' (tb^r 
neitrefit approach to It being the doctrine of numhera aa delivered 
in EucliaaTtIt, V.t\ !)th, nnd pnHly the IDth hookc), and of count 
their Inii^aire respecting ita most elemeiiliiry truth* ia neeeMirily 
imporfuct. Tliia ia one cause, Indeed tbe chief one, of the^rss « 
the fifth book. For instance (to use the laii^nge of De Morgan), 
"V. l,4,3,&,fi. Thune nre Hiniple pniiMisitions of eancreta aritk- 
mvtic covered in lungua^ which miUces them unintelligible to 
nU'dern eara. The first, for instance, atatvs no more tlun that 

< tt lanrr ufobglildbil SurlUl pve TaufipaMnglicnr* Ital at)) (Iw ' ■qwO-a^Mt' 
mt M 111 IndilTDUlli ikvnMilBf pana/ioH affimk ttt iha Ml dipanllaf ■■ tb« aAM 
iirocoriilllilDni; anil which. ID Ibi csan whcta tl oilitlil Mxar. wmld M liarir ta ■* 
Ctlrnl. U'* caniial, tiowrwr, brlB| auiMlrai to think tbal A« pra H aa apart tat 
litncl or III! rDoaamrnial drUnlUoih W< <1» udl nc«d Uit laUnonf of Hmms la ttl 
cgrni|iilon ot Koclld br "aaiUlfal tanmHiuioiai" lor alineal an>r yac* uatilat la- 
irnial irlitrni'v Dt lb* '£lcin*DU' DM bttii^ In tliaf' oTt|liu] cu«d(iliH>. 1W ptiMal 
l.iiilii liku B tiriiilluiD or ii>Ri)lai|i«Dnc«DlnilM Inlatiie wxt. romltttoa'. IM baa i 
Id ihaw^f tar. 

> W* aiarlnitaace 1i*n a HnrumiMnn lh*( IMB baea oAfB. wd Indaad 
mlNippntiniiliii — iii. th< fi-fyt-t, i, 'J, \t. at EacHil*i UU book. Ii liTcrr iianrali 
mi OiM" It niilalir il)« nliOun Ixivnii lam m^nlludaawltb ?«•««« l» fmtaMf,f)m 
t-pHl magnllii^H San iIl* m«iTH ralatlflb aa t« fHonliJ^ la any ulnl ■■|»tlaria it ttS 
ttm* tfitrirt. •iB'f ^n.'r thrmmt ratia," All Iblali rtrr Ina*. and aoart eanaspoaAM 
btiJfiVoHa to UiauCIiic Unr: bm II nt larumbMt «a EuelU ta aba* tail lUa *m# 
ita>iaffii^**aD<>H««iMi»«//'giM Abtff/liUNaa. '^inr rT | Tit1'Tifnr i1i j nuTil Mi 
l*Bt at Uw (MnapgwlMc* oi bli lyawm wllb our (•maiaa aoOoM Mara MWT ■■ii*j_lil 
brmifbl InM tanrarlaaa, Caltcna MM* m llW s mi MS iMto of I 
oUd'a b*ati l( (Ifuraaali, 
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tin aarv* uid ten roods make im timM u much m one aero and onv 
noiT — We v«nt tnor« iif aritlimetlal and l!iigu«) rvfurtn in tti« 
fiAk book of Euclid, than niAtnn (cir reconsirucllnn, or noreltf) 
of KTirunictiti. The nocnce ot Euclid'* n,-Mi9ning is pure. 

ta nil \h» editiun* of Euclid, ihc mft^ltudea arc represented by 
liner — Dover by any other K|iecii-* of iiffiire, ai angles, eticlet, jioiy- 
Bwia. polvbedxa, cones, or gubcre*. let the reuoning itaelf, tw 
»*U as the tanfiiiurn in whicti U la couL-lted, ii perrectly general — 
li apitlicable to ui d aae ee of magniiudca (as numbm, time, or 
(brce), aa orcll m t« geotnetTkal entitte*. A confined view of tlie 
■MltcetioD of yrvyvrtinaiathass'ifigteteUi and aj no warning la 
(pran, the (QKicMtiuij tou often takca the place of a positive and 
MUbroMl ItmiUtion of the doctnae ti> linear tna^itadI^s. That 
thU it tin imiiKinur]- oiee ia plain fntm thin— tliut mnny able and 
aeeeiBpUihMl ntklhemalldaa*, who were no nienn tbiiikera neither, 
have atnimii tlila Utnitstion in Ibeir vartativn* of Euciiii's proofs. 
For ioittanee, in the dcanonxtrntion of v. 16, it him been proponed 
over and over af^n by Eudid'n 4M>mmoJitat«r«, wen dowu to the 
priKent da^, to loterchnn^o the twcoiid iind third mngnitudca ns 
Uit pfeliimtHry to an nhnd({i»a proof! If, tbeo, Ibe ina«teni in 
BBometiy cnii tiiiiu dtlilwruiely ciiundat« (tich a limitation, wo 
canoot voader that tfa<i ineapenenced rtudent should he led to 
farm it ttotn the simtestlona of the ^gurea. Of couh« the cure la 
obrioua: auke, in ul cues where tlie hj-pothi-niii Hom not imply 
■II bmn; of the nme species, the third and fourth mnfcnitudoa of 
diflereat «|icei«a from the Argt mnd tutcond. Let, for instance, the 
fiiM pfilr M line*, and the BCL-ond nnKlOK— the first be an^rles and 
tbe BGCond roctanjrle-, circles. poljh«lrn, or tone*. The onlv con- 
dition that umieintai la that Ui« ivo membera of cnch pair uhall 
be of the Mml ^iccifa— no mailer nlint thiit s]>enoti he. It ii not 
wen neccaaaiy that the ntembera of either pair <ih«il lie of the 
tame firm; for It ja uotfurm but oiagnitude which in the rclatiua 
MDilcr dibcuasinn. 

Thb last ma*rk la an answer to objectiona whioh have been 
Bade to the ukc of any other fipirex but lines; namely, that na far 
aa wc know at thia nin^e of our lejirnirijr, we cannot make multi- 
ple* of any other ii«»irtti o/ (Ar »utN('/urm (or, at Irart, of off other 
ngvna), ao »• to Tulfii th>- nniilitioa*. Doe.i Kudid jirearriliv 
•anwKee of form an a conditiuo aniiini.'ot (ho ecjiii-muUipleii^ or 
wen that the multiple %hAl comslitute mic {ignre (in ihn ordinnry 
sense of the word hgatv) mmiku to that of which it in the miilli- 

tle? Every child know* thot the twenty equni bits of clay which 
e kaa rolled up it,to "marWc*," if made i«to a niii^lv onr, would 
ba twentr timea a« luge m one of the email (a auli- miiltl|.!<0 mnr- 
Ua«; and th» child would admit, the terms being tn.ndo iiicelllKihle 
toliini, that the twentr small m«rblea furmt'd m truly a multiple 
dfoae of tlem aa Iho Iwge ball into whidi ihey were all ciimbined 
did. It is left as a di«oovery to be made b>- fastidioun eeomelcrn. 
that the reverao m the caae!— or ot le.i*t to' fouuit an otijoction to 
wlutarv changei upon Kiirh nn aasumpi Ion ! 

Wa bave spoken of pru)K.rtion tnnlnly ia refcrooce to Keornetry; 
but neither the fundsment&l idc* nor lUe Iuwm of proportion uro 
pjKuUia to Diagnilude, properly *o cnlleri— thoii^-h iJouMlcns ori- 
^naJIy mutyetted by them, ft u even rendered fumilii.r to eurly 
boyhoud in in eUension, hy thii ()iie^tion< which we solve in arith- 
metic, under the head* of the "rule-iif-three, direct ftnd invefue." 
the "rule-of-five," etc. W9 have, Indeed, hrouRht frodely and 
Unperfectly ImIJ down. It U trues but Mill hroughtj under owr 
Bwtioo four tcmia, which are Ke"er«lly '" P^'^S "'' different opi*- 
QW, even as to^trm,-' ai mnney nnd the ^irnda the money will 
pvrchase: and alwnys different in respeot to t^oncretu Hi^nifieiLtioii; 
W principal and iaierudt, lenj|[th an.l hriwdth, rfa. Wp hnve, 
tbeivfiirr. much eltracniarj- tr;unin(f to intrtHluce the conception 
of auneaeMi of ratio, where the pairs of ma^nitudeit or entities of 
wiy kind are of different speciea, the first puir from the sui-ond. 
Vet, withal this, wrltem CHforro the total forget Fittueiis or nbtlnic- 
tuu) of all concrete conalderatlonn when we comn to geiienil in- 
ijairici conccriiioK proportion; and leiicii a» to view it in relerenre 
to Biunben or tLe a^mlioU of number only, and to consider the 
rati* a« only a uumcrioal friiclion jiriiinn from the dirUion of the 
firA term hy the oecund or the second hy the firal. This carries 
the rwcarch buck to ita fir»t rude unil Imperfect conception: but 
the difflcultieit of that ooneeptioa are got over by coiuiderinj; nil 

It M Mrsnii* *Ii>< u InHuanivwlT funne-] hnMti h»w upun » llmnrt till,— ■ 
MMUttea o( Hblcti It alm'KC iiniTe'oi In nt^m iu"Maimi ■ n>l«4(.tkM* tMot." 

[ w^ •*■ S^W IMton ai»rclnfii». Slid aariilrmiilyib.ted u.Bjou' "Khnnl-ariihwrtlc" 

MMBnitiuiiiia ihoafh liB^M", t«.(ri|,,tijiit aliinif intlh." N.i tl*ai»oiirTMiUiDr, 

*■ ImUiv*, bciM* IkKuitnHle, iCDtuiHl ui"»p«fi rmin lUI. roiHJa of aiaUnirni , ind.ia 

ItrBWi kMW.Ui l>MWT>>M k*«u Ummi l.liu. .il. *i.l, hiui, W< muti [«a{«M IhU 

1 fa* ffnwWua. twii »nm n» dtUi dmdt o( vii Kir hu brtn cumiilricrt. m bstt win(. 

■ Sn*"ff^ "?"!?? u«<m«eloa.1iiBHiroli.( U !!.> eld nnULi, (nl irmnli imfara- 

■ fc| Ibaold (tiM Id Mhrlag a fOfMou is llw " (wlf DMknc I - 
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ronctkina of all numbers, whether expreMlble !d finite terms or 
imu aa numbers— thu* incladin^ (not vrrj' loeii'^Hy, indoed, but 
wilii a liii;ic tluit imils And aatisfuw must algt-bml nt*^ the inconi- 
iiivnxurabln aa well at commenBurables.* Proportion U tlieii 
oxprosM^ a* tin ciptalion livtwccn two sudi ratios; and all the 
pnipertitM uf propoi-tiuiiuU are tltea obtained by ordinary atgebr^ 
trauKfiimintian. Wa do not say that such a procesa is altoRthcr 
Incondunivc wiUi rci>[ivct to prnportronof number$: but we 00 aay 
that the *'off'haud «ay" In which It is asoally developed. Is so Inr 
wanting 10 prcciaioo and complcteons, aato render the Ivcic of it 
very difficult to discuv^r. It ia lAort cootigb; and the uicte are 
visibly tMbuUled — whioh, to too many mtnda, are the ^reat dcside- 
rsls of DinlhcmaticnJ leariiinp. The indolence of mankind will 
ffllwnya render ''aliort cut*" in noietice mntter* uf bi^^h eititniition; 
niid wo fiNir, too, that the »yHtem of Cullei;:nt« tind tJnivcnitjr 
examination, involving so much "book-work," and enforcing eo 
munli ^'wntiufi; out," hua a tendency to perpetuata tblB McBogra-' 

Jthic system of dereloping science. Xevcrtheleas, we feel oon- 
idont of tJilB — Uint nn algebraic avitem of proportion, complete 
in ail its partA and written out iutellijciMy, would be but a little 
leas expanded trenlii>e than one founded on the the tnuitl genrul 
views and earned (xit to the snmo oxtont. Nny, more, — we think 
it would be extremelr didlcult ta devise a courte of reaaoniii^ 
ujton al^rebralc riitio which atn be considered perfectly k'gi liinate, 
which docii not intolvn principh'^ thnt aro far more ^cnt'nd tlun 
thoKe of Kinij>lt! ul^ebra — itide«d, the most generul prim:iples of 
ratio. This u tjiutamount to sayint; (nod we mean it to be) that 
all demoRftrmtioriK of [irrjjwrtion which confine the idea of rutiu 
to iiriiliiiielic in its nioit (,'encndised forms, U little lew than «■ 
mathematical farce; — either on the one hand giving us mere If 
^nlcnnain under the title of dcntonstration,— or. wn the other, 
represent i tig the prlnclplea which ate common to all ratio as pECu- 
tinr to mere arithmetic. 

The strncturc uf Kuclid's 'Klemonts* (including tlie botiks limit* 
ted by &im!M>n), leadi wi to the concluaion, Ibut the llluittrioua 
Greek bad in view to include Arithmetic and gconictry in his 
demon struLiuna— the ubatrnct and concrete. In truth, tbe ideH 
af/oree, as we view it, does not napear to linve over 1»eea mouted 
aaa conceivable iipplicatioa of toe eioct methods of reaearcli in 
the Schoul o( Pbito; and time is no otherwi»c an eitfOMDt of tho 
applied innthcmAticii, even now, tban in connection inlth furcc 
Cwntrury, indeed, to modern practice, the Grccktt treated uuoibcj 
In suburdinntion to, and by means of, geometry^ ioateod of treiit- 
in^' geometry as subordinuto to, and by tnennii of, number, oa in 
llie niodom fashion. His riueoning, t»i>, reiwIuiH both views; as4 
as hi did not coacoire any other eutiliea Could come uodtr tho 
■lielter uf exsct science, he strained ufler so ^eater geueraliu^ 
tion eitlier of idea or language. lie taw nritlunctie (the pro- 
p^rtiex uf ntimbi^n) only an a auUirdinate branch of ^eouu'tr)' — or 
at leut aa ciitiToly dependent upon geometry for all its evidence; 
and he pnve, tberofore, to his <U>ctrii^o of rnliti n form which ren- 
der* thi< depend4tace obvious and (ns he thuuj^bt) real. We can 
not here, however, eater into the instructive imjuiry which tlM 
ejrcumstanoe just quoted suggests; we may perhaps find an 
opiioKiinity here«A«r. 

AUny writers have attempted to give the fifth book of EncUd 
In general terms and symbol*, unrestricted by the referenrea 
figurm:'' lint, in gi*nfriil, both their Ungu.igc itiid their profe 
intoulion have hespoken tlieli treating it as a brunch of f,toiBetry 
only. Uf nil thehe writeri, Playfiur lii perhaps the niobl mccevs- 
[iil; anil did we know leiw of ita dutniU than wa happen to tUx, v»< 
«huuld foel great confidence in thia oditur's quick lojfica] 
tions having prevented him from making any change that woul 
vitiate tfaa reasoning. Yat (our mdem must believe us, ualihel]} 
as the atacament may appear), we huve heitnl not only good geo- 
metrical investigators and tcsohers of mathematics of high repute 

' It mnj bciratili ibt Rail*T*sirlille(0d(U«lwtiBl*,anctEiictlil'*miaiK(,Uw tnilli 
of MffS k^ireiiardoostWti — 

oilndnd aur otlitr 'iin>Mii|| ndieali ot tnnaaviidsii Uli. It«)iulliai-|i1l» in all Ssnia.. 
Uui {■< tilm trtp i» minn ll>alnnl)rliil'ejm'iiuiiil'«*>r( 1 tmitw^ir u ■uii.lUi.lim. U'lwrl 
lbn/aiMNaN( </ niatUn (ui fWi (u iwlrnkl antiaLl* » ■•>ulllv>!n». ami 11^ IhU*' 
mi'T u( Uit pruiMi niMactO ujis«uiulil*, iri vIIr ni g^lolu n ^ It but u«l >«l Into <liu* ' 

a Tht Ma ru Bpltoo ot n UHfr o/tAt o^pAdAW t« AatifntW ititf vusnlttirlf ar ^qaiililyt 
kaa boa cvuMowt lif suar ^ftsmi w cvoMluiw tha mianli drpnul'iii ua >bal 
•SHmplMam tl(*bnlt«l tuneaaa. Tkrt wnuU nMufllwl lb* |'t<«au •■»• il/<br>kU 
(arts tboufb >• mar Iwl ir Ihc wfa'-lTwin "THKa out li)"Ciisna)i-IHc(«cai} •■■vdi." 
Th« RiaAt of vrtlinf liit no norr to fia irliti ih» quMIIan ttiaa Twuvildi ilrti>la nlia 
QmtA'Mtt 9to'i*- 1 h4 fn'i la, <h« (uuviiitJ* i>r rimulUj la UWUvS niik Ittal Viie< a* a 
foDdltLoii till motv briaf in]prnv^tJO,*Ml livii>mra iU* stfJiM of lb* quauOif. n.tc a tuiic L« 
ral r*|>i*'Haiti<.'n at iU riim. In klntl->a II ■■ uld) (l>a n.»if j/ n nnw^'r, it*4 «/ « 
toimtt jitantlfl- Ktid In ihaat Vttr ImaijIuatlTa fitm, a ten < rum mi ilS'.r u- a run. 
cluinri cvuntlnn-tmuu. b* niMl I» ■ itull ftllow DhD luppoatd lAal " I'urm A" (« 
** titign B" d«l|i>u*d lb* aurabM olttittt*, vo-idaiVr IfUf • to thr niH, ar lk« artati 
Muouiiluf Ite "Cr. bilaacva" Id taauilHS. 1(1 U>c fast* tn totloisui. 
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c«ll thii T«r7 iMMtk of PUjr&ir's edition, an oMratoa/ IreatlM.' 
T1i« oonfiwion of idM w« m fivqiiontly mcit w itn rnion^ mntlie- 
irikticianii qF »a mean Tame, vEtli respect ta (he r«lBtl»ue or aniiln- 
K>V9> qF nrithmotk and f^comrtry, U moat extraordinnrj'. U'ho that 
itally undentoud the gntindu of hi» vavnr-t, rouM for odc (nument 
onfoutid an abbrerlated mode of writiiiK^ (whli:li U all tlie tmea' 
tint eknngv mndo by PUvfair of SiiUKni'i etiition of tbo fiftb 
l*04*k) »itb tlie iibatmcti'^iii of uritlimetiiT ? 

It will b« rfneralty conceded tbat ootliin)[ cotUd come fiim the 
pen of I'rolr^ior I>o Morgnn which did not bear tbe iini>reM of 
profound und independent thinking. He in no iinit«tvr. H'e ni«y 
differ from liim : but we can Qcrer f^It to ndraire the e»rnc«t apint 
in whicJi he write*, nor to wonder At the eitrMOrdinary rexourniii 
"f hit int*ilc«(. Of cotirM, then, when {a doH>n yeart nfro) h« 
published Km tr«et on the 'Connection of Number nnd M.i^ni- 
tude,' u'e wore prepared to expect that the doi^tiine ni ratio wouhl 
be placed in a new and more pbilosophicnl lig'ht than before. The 
frreat (ttijwt of the work, hnwever, turned out to be — an attempt 
to brin^ intelligent pupila into n )>niiition to pbiloHophiae on thi* 
subject f'lr thenmelveit. In thi^ the niithur naa been eminently 
■ticeeaaful; nnd Inn ilUistrulioni^ Hri> Hdmimlily mlapted to prevent 
the Mtidnnt fmm rvntinc with thoiie viijpie ami mioty iiDiionii, with 
uhicit too many even ol matured (^eomelers are so Hupinel}' satla- 
fied. 

Mr. De Morfran »tnrts with "an Qzttnalon of the nrithmelicat 
netJoa of ratio, to ma^ituileM In Mnenl and eopoeiatly to 
spnes-naagnitude'i.'' I'erhnps, au foni^ hts view U nut liifTervnt 
frDcn that ivhiuli we have taken umu pains in the earlier part of 
thU review toenforM; althoui;k we view the arithmetical idea as 
a mere tvggtatkm of the general une. whilm Mr. l>eM'irgiui con- 
Mdert the ^noral one nx an t-xirimiun of the arilhinetical mie. 
The dlffereocu niiiy, pci».thly, lie unly verba! ; but we rhink we see 
funielliing more iii it. Our view». «8 well hi hii, are now befuro 
the rMdm^whethrr lh«y wholly aiiree or purliully differ, wc Jihall 
not here furtlier t>top to inquire, for It in time lo sny a word or two 
rvmK-clin^ Mr. IJrpwni'ii;'ti work ilwlf. 

Mr. Bniwnins "taken the liuU hy the horns," end at nnre Mart* 
with tbe cunaiiTeniticin of '^concrete quantities."* The (heorein^ 
remrcting^ the limit* uf vnriiiblr cnncrcie t|U'inLitie« are hoth neat 
in form, luid we think, with iht^ author, that tliey are new in niciii- 
ncr. These arc bmiit^hl in for ulterior purposes. 

M'e have quoted Euclid's fifth deliriitlon liu-mlly lmn»]fltod frmn 
the Creek ; we iioit (ci»'C Mr- IlniwNiiic'i'' "Tlii; rtitii) of A to II 
ia a relation of nuignttude, which la determined liy cDmpunaon uf 
A with the several frnrtiuns of B in reoanl to cqiinlity. cicesfL or 
defect : no that (' haa to U tlie Mtne rntio which A liiui to B, when 
C b equal to, or greater thaJi, or Icm than any fruction of 1>. nc- 
cordum u A u e<|ual to, greater tlian, or Jess than the »ame ^rat^- 
tivD of It." (p. It.) The ueatuem of llic Euclidenu definition u 
here repUcei! by a too close imitation of the manner of Slmsfjn'a 
version. Setting Ihiiueidc. tbe miirked difference between it and 
Euclid's ia, — that tlit: lint arid third terniv an; here compared re- 
spectively witbymefiofM of the BCcond and fourth; wlierejm, Kii- 
«lid compare* ejni-muHipl^ of the hnt and third with f^ui-mut(i[Jf^ 
of the itecond and fourtli, Thi* diiTerenee id not an eii^-iitinl one, 
except it Hhall prove that an e>^entiall7 ditfercnt mode of <;ubsc- 
quent denionctrati»n can be built upon it. 

Mr. Brovntoff OHnnMi Of on oxiAin thnt when three terms of a 
proptirtion are fixed upon, a fourth luiff*. There ts nothing in lUo 
detail* AT tbo ■pLrit of the ancient geomotry anaiogou< to thia 
•uumption. Euclid never aadumea tbe extitenee of anythinjr 
which he doCR nut firnt show how to artnally find; nnd moKt 
(though not all) modern ^ometer* of any authority have fol- 
lowed h(G example iu ttiu reapei^t. Still, we will not qunrrel with 
the ansumptton, though wb could wish tliu nuthor hud beon abl« to 
dUpenm* with it. 

if the 1 1 ri 'portions] quantities) be commensurable, Mr. Hrown- 
ing'a frnctions n ill Btnoiif^t their Ynriotie« eicproiw the rntio of any 
qit'anlity whatever to it« lellua'. The te»t "eoual-tHiiial " amon^'kt 
Eiidid'K etjui -multiples are there fomiod by Ine nnittiplication uf 
Ihfi terms bv the deii>>niiti:itiir nf the fraetion. Si f^r, then, we 
run nmrly p'nralk'l nitli p^iclid'n »r^ii(nciit, however dlU'crent our 
rwitex may iiceiii to be. Nothing lust and nothing gained, then, 
hy the change, thus far. 
'There iit one putitt of view under which e^rceptloii will be taken 

B Wa Willi 111* l(iin " ijnuiiiir." or wnnclhlnc iiuilaiaiii. «M by camtnoii laaarnt 
•ilaplMl la*l«wl uT " Dii|niiuiU," Tl\r " iniirr.ina'it ol • lann" I* UilfrJ a rowibOii lioi 
■a nrlrinnl f aprcMlou 1 anil li ti« Irrt ic aiaib qulbbanfuiil liKsiiircullii ■•SMuUnc Iu 
t^•<l*lB«nU w iDKhinlnl ■rlen«: Hul Ut " nsgniluil* ot ■ prtial u! iliit'Oiin" l.ii- 
rj(vt« so BijturdKj too frvM 'T«n tai Ihv '"inafnatM"4r •cIvniJhc linn** ii. imn^^mr 
will demiiiutraLk)'!. Yel KB •■'■( tlw uIitiM *■ nikgnliucli ¥t lUr Uni«," lii oriitT lu ivc- 
f«| ^ava^l'y. if w ma*t b* camiftJIvd (a «i«v Ih* Itrnt tni^fEiltud* iu Uwaa r<i<Ti h«. 
Kna air. BioimlDf la aM ■uil/unulf mntlalrnl on IbU |H4al> 



by mimy to Mr. Browning's drSnitioa:— 4liat the tmmm arc rrry 
few in which icr can rjAibit the arbilrary /rttetiotu of anr one uf iw 
quantitiea coaceraed; either in tbe wffle form as lb* original, 
which wc bold to be a luperiluniu condittoo,.— or in anr form 
whatever, which it a, more weighty coiujderatiou. We only iadi- 
ditc it here — not discuss it. 

If algebra bo conaidcrvd, as many writer* of tbe prevent day 
evoaidtr il, the "act of <orabinin« symbols acoordtu^ to given 
lawa," there will be aa many nlgolints as there can be fortae^ 
laws of eombtnat ion —thnt in, Innumerable one*. Mr. BrowninK 
«*y* of Huoh algebriv*, that each ^'should have Rule* limited by it* 
DetinitioRS; and that an extemiion of the l>efioitions is the eoly 
lioense fur an extennon i>f the ItuleiL" Conaiderlng the *'DeAnC 
tions" to Bijtiijfy tlie laws of combinatioo, end the "Hulas" to ai^ 
nify the re«ii]tiii^ form«l», wc quite concur in hi* atatement. W# 
mult guitrd our>«lve<, however, by sayinfr thnt the interftrHatiim of 
those resullin>f furmulw, and of ever}lhin;; obtained by nWMM of 
them, muHt alwi be rnnEJBtent with the ideas upon which tii« lawt 
of ojieration were foiiniliHl. \\t can introducA into tbo interpr^ 
tatiun nothinf^ ditTerent from, nor even more tipeoial thaa, what V8 
tniroduced amonpit the ori^nniU conditions. Nnthins <»n bn •»- 
plioitly got out of an equation that wan not implicit^ pat Into H. 
The extrication \» nil that we can do. 

Thi^ is a view which, obvious though it be, is often forgotten in 
tbo counw of H fieneral nyxtem of reaaoning. ^Vc ui oftnn And 
aAiumptiuRs which are not contained in the "deAnitiona' in enek 
ressoniuffS, thnt we h.nhitiiAlly UK>k out for them ; and thongh, bf 
some mndiltiration or other, Kumtt of these may be roinovMl or othnr- 
wite deduced, yet it very often happens that the whole foroe of the 
reamtiiinK <ir rmimning is nuidi-rnd uu^tnry. It appears to ub that 
Mr. Ilruwiiin^ ha* a little tu do in the way of amendment here 
tlioii>;h WB c.iiinut auKfcest hiw tt U tobe done. 

llisdelinilioaof proportiun (p. II) is tantamount to this: tlMt| 

A = I . B, then C = ^ . D; 
A > f . B, than C > J . D; 
A Z ^. B, then C i.\.'Di 

for all tallies ofy and x expressible in finite temR. In t^la i 
: he not numerical HymholiH,, weNpprcbend that tbe term *'fr 
will he deemed inapproprinle ; nnd ni>t only so, hut that the definl- 
tion itielf is without niitincl meaning. W*e hove viewed them, 
then, as "numerical tymbola" On thenextpafe, however, Iberai* 
for the present deprived of their firithmetioal charwttor, ana are 
direeted to be iinderittond aa ■* syraMs of ratio" only. Thl* seen) 
tu us to invaltdiite the definition Itself; and ne apprehend tliaL, ta 
rt'nder this c^nsirtcnt, a new detinilinn of ratio which dt*es not 
involve nnti nHniprintl rnnsidfratiimM wAn/ece/, ou^it to bo gives. 
We remit thi* to .Mr. Brownings conn i deration. 

Again, what idea can we form of adding, suhstrftcting, multlolT- 
Ing, and dividinv nilUn. whan the ratio ttself i* daorived oi sll 
defined meaning? Symbols of uuniber they are not allowed to br. 
— and symbols of mapnitude (or of anv kind of qiinntilyj it would 
be pre|)i>KteriiiiK to kiippniiC Mr. Browniiiif menitt thorn to be. Thii 
however ia the pivot tipuit which Mr. Browning's escape from tht 
diflicutty of InuommenHiirables entirely turnx. Mow it hniip«i(d 
that the very lenns " factor" nnd "quotient" occnrrinjr in hts i»- 
veslinationn respecting hi* syinboU of r.itiu, did not enforce tipsn 
his mind thht be was really condiirtiii^ an arithmrtieal <uf ui/j, be 
himneir, hy looking b.nck nt the history of his own mind during tie 
reaeHr<:)i. will lie best able to tell. Such lapses are, however, to k 
expected in .til attempts at logical general liat ion founded on nen^ 
general ixatioti.i or L-hiUiges of definition. Deliiiitioii is a two-edfci 
Kwiird ; and few persomi in wielding it escape a cut or two &otn ike 
liark-edtrc. 

Till this fundamental dilRcutty is reninred It would b* uneleas lo 
pursue the mere consequencei. It Is MifBdeiit to anv generaUr 
thst tbe wurk itself manifetts great Ingenuity end mucn real tin 
in dcoling with very iib>lract iuid difEcult topin. There are many 
iiiilances uf cunsummiiie addren.* in dealing with the details nf kM 
reasoning ; nnd we think th.^t when n murr intelligible baida tslijj 
for tlu5 siipcrntructnrc, the grciitcr part of his materials will If 
found lo he of a luii|[-euduring chitracter. It is by tbeiie tiutt <n 
were led in an earlier p<we to say that Mr. Browning has "• naAt* 
step in advance,'' and with the oaution wc have given, we alroi 
remmmrnd hta bowk tu the careful reiudiiig of all who t«ke int 
in ttiis recondite iiii^uirj'. 
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ON A PSTErSUTtC LIFT. 



On a 7*nntmatic lAf\. By Mr. Rknjami!> GinooVK, of Shut- 
End Iloate, oeiir Uu'ller. ^f Paiicr remi at the lonitutimi of 
Blecduoicwl Enginrera. BinniqgtuuB.) 

{WitK Ettgntb^fi, FtaU XVIII.) 

Tkt Pneumatic Lin ilMn-ibed in the pment pupn- ix emplnycd 
to raiw the art, cad. and limMt»n» fur rh»r|rii>K ruiir smeltinirfiir- 
naoM *t Corbyn'i Hall N«w Purnacw, near Dudley. In mm« ilis- 
trietatlwIcYvbof the ^rraund admit of the furniu'ca liein); rhnrf(ftt 
b)r dlmltny the outrriuU oii a ]»rt\ pUtfurm from hig'lier prDiind 
to tlic top of the furnarei, but in general time hare to be raiM^ 
by mariiittery I« the level of the top of the furnate*. the bei|i:lit 
nUaed Wioir about Mtov^O feet. Tlie umurI pliin of raiainn the 
natnula i> by an Inclined plane, which rities from the in^iind to 
ibe top of the fiimncea at an angle of nlioiit 'M ; there are two 
tines of railwny nixin it, and ft trAvc11iii)r platform an escJi line, 
drmwn up by a iteam-entcine hy meana of a ehhla pmnlnir over n 

G'tey «t the top of the iiirlined plane. The two plntfiirnii bn- 
ce une aiuitiicr, imf oftlictn dcacendin^ while the other nsrend-i. 
■od the top uf eailli platfonn i* ronde hon^nnlal and works level 
witb the iTTOund nt the bottom and with the Ktii^e nt the top of 
the Juniacettt x' that the harruirt of nuitrrinl-i iuv readily wheeled 
en and off the pUtfbnnti; several barrows are carried by Mch plat- 
(ona. A rack b fised on tlie inclined plane along tae ventre of 
OKch line of railway, and a cntch ii fixed en the niaTinc platform 
which falls into the teeth uf the rack in aacendlar, for the purpose 
of vtuppins the platform and prevontinii an acvident in the cnsv of 
the choin hrtakiag; but the u»e of thi» catch ix found to b« iucwn- 
venient in pr«rlii--e, and ie Keuerally omitted. There i« a difficulty 
ia atuppiu^ the platform nt the iciiutred lereL and the incliav^ 
pUne 14 «bJectio(MU>le frotn the )>]>*c« wtiich it occupies and the 
enwnM! of it* coostruction. 

H'here the inclined plane cannot he emplorod, the power of the 
Mfjiin-^ngisa iK not employed directly tn draw up the materials 
verUeally by a chain, because of the difEi-ultv in working it con- 
leniently and aafely, to atop the platfotm nt tli« correct level for 
wheelinfr th« barrows on and off, and prevent the rUk of serious 
■aeident by the chain breaking, particularly in the niftht work. At 
•one irun wurks ui endleai chnin ii tif«d fur lhi« i)iir]>o«ke. with a 
aeries of buckets lized upon it, which ar^ filled with the materiMb 
■tllie boltiiin, and empty themselves into tbe furnace by tuminff 
over lit tbe top. This lift in not <iiitn)>]e for niipplying more than 
ens furnace; and when tfaere are Tttart- than om- tumace it Is most 
edruitajifeiMts tormnluy a lift that vrill lake up the materists in 
tbe bftRows, reody lor vheeliu^ at tlio top to the dilTerent fur- 



AjKMher plan for liftinir verlinilly is by nueDS of n watev- 
bel iuicg ; the platform on which the barrowa of materifth are rstse*! 
ia snspended by a chain piiH(iii|r over a pulley at the tojk and n 
biuckat is atlarhed to tbe other end of the chain ; the platfonn in 
descending draws up tlie emplv bucket, and when tbe platform ik 
loaded the bucket ■■ lillwd with wHtpr until it u verba In m-rHi the 
loaded platform and draws it up. Theri- is an important olijection 
to this plan, that tbe bucket desceiidn with an .ice e lentil velocity, 
and a friction break han to lnt u»ed to check the velocity to iirevont 
a violent cunciiisioa on stopiiiii|r its momentum at the enil uf the 
descent; thin cause* a risk or accident from breakage of Ihe chniiin, 
and the friction break is also liable to derangeinctii and extenuve 
repair*. 

At the Level Iron ^^orka near Du<lley an Instance occurred 
where a «-ertic«l lift had to be Introduced in consequence of the 
fnrDacce belor raised IS feet in height ; there were iwu furnacetL 
ori«i»allv Mfeet hiffh and raised 1« do ftiet. and at the uriitiiial 
htijffat the mnterials were wheeled on the lerel bo the top »f the 
fimiacrs. ^t'licit the hei^cht nf the furnaces was iiicreiLScd, the 
auterials were required to be riii»ed 16 feet, and a vertical lift wiw 
neccaanry in conaequenoe of the (itiiation bcinc so much c»nlin<-d 
br a ^uud aa to prevent Ihe adoption of an iiirlined plane. For 
this parwne tlie author of tlir present paper constructed a pneu- 
nattcltnt vnrked by the pre«suro of the air frum the hhtwinti- 
•a^no that vucpltrd the hlast fur tlie fnrnare.i. ThtH lift was 
designed with iiic object of avoiding the ohjectluns to the plins of 
vrrlicni liftiiie- previously in use, and obtaioii^ a anfc/ and mure 
eeononiical appliiJition uf power. 

This Pneumatic Lift consisted of a heavy rast-iron cylinder. 
4 ft. 4 tn. diameter insiije. rlimed nt tbe lop. and inwrlert in a well 
filled with water, in whirl) it was free to slide up and down like a 

Cometer; this cylinder was suspended fWim the top by a chain 
tened to the circumference uf a pulley which wu fixed on a 



Itoiuoatal abaft ahove the level of the top of the romaece. 

Kipe fram the air-main was oarrird down tbe well and turned i 
■aide the cylinder, rising shove the surface of the water, mid when 
the blast waa let into the cylinder through this pipe the cylinder 
was raised in the water by tbe presKure of the comprMsed air 
asoinat the top; thi* pressure waa about "i lb. per M|aarc inch. A 
platfurm for raiviiiK the barrows of naterials was suspended by a 
chain frvm Another pulley on the sane shaft as the former pulley, 
anil Ihe plalftinn was guided in iU aeeent by vertical framing. 
Tbe cylinder was heavy enough to draw up the platform with the 
load upon it by dftseonding into the water when the blast waa 
withdrawn; and Ihe empty platfurm was lowered by ailmitttug the 
bliMt into the cylinder and thus raising it. Tlin cylinder was 
lowered again by opening a valve which let out tbe compressed 
air, and iU veWtty of descent was regulated by opening thm vnlie 
more or less. The veloril]- of the pUtfnrra biilh in rising and fall- 
ing was completely under command, by rp^ulaiint* tlii> opening uf 
the valve* for ailmittiug or letting out the cumpre»M-d air and the 
velocity was gradually checked towards Ihe end uf each stroke 
with certainty and ease, so na alwars to stop tbe platform withnat 
ooaeusiioD. The height to which toe cylinaer was raised was only 
3 feet, and the two pulleys, were made of different diameters ao aa 
to raise tbe platform Ic'feet; the load raised upon the plstronn 
WsH about hit)f-»~t»n. 

Tills pneumatie lift has now been in constant work for thirty- 
nine years, and has worked iiuite satisfactorily duriug the whole 
time; it has mit re<quired any rr)MirH exi^e^it renewal of the chains 
and repair of the rubbing jiarl*. An accident happiuied onoe by 
Ihe ch.iio breaking MhiUt liHing, and Ihe platform lell about live 
feet, cauciiig » shock to Ihe man going up witb it, but do injury 
was done to the machinery. 

An improvement on this pnetinutie lift was made by the nutlme 
ef the present paper, in con«tmcting a Uft on a ronsideralily larger 
aeale at tbe Curbyn's Hall New VurnaceK; this is iJiuwd in the 
nccom|>anying engraving, and was oiutttructed at the lime of 
building the furnaceu. fhe height to which the material* have to 
be raiMtd it it ft. 6 In., and tbe present plan was diwigned to pre- 
vent the riek of an accident occurring through the brenking of a 
chain. There are four furnnoes supplied by this lift, which ie fixed 
between two of them, and the four furnaces aro connected on the 
same level by the staging at the ti>p, on which the barrows uf 
materials are wheeled fram the platform of the lift. 

In thin lift tbe platform fur rniaitig the bnrrows of materials is 
fixed on the tcp i>f the air-cylinder, and it is raised by the praaute 
of the blast, the actiun being the reverse nf the former plan. Ill 
IMale XVIll. the lift i> thown nt the lughent position in fig. I, 
and at the lowc*t position in fig. 9. A, is the air-rylindor, which 
is i ft. 6 in. diameter, and 51 ft. (i in long, constructed uf rlreled 
wroijRhl-iron plates aversging '-in. thick, the platee being -Arin- 
Ihkk in the lower part and A-in. in the upper part; the cylinder 
is closed at the ton and open at the hMloni, and has a thruttle- 
vulve It, H inches itiameter, in the centre of the tup, which is 
•vpem^d by pressing duvn llie foot lever U, fixed upon the plat- 
form. • 

L>, is the platform on which the materials are rtlied; it cotiststs 
of planking carrievi on limber bearers, which rests upon the edge 
of the cylinder mp, and upon four wr^ngtil-inm t)rackets B, E, 
carried out diagunally frnm the cylinilnr to stejdy the platform, 
and fimi l<] tww liKOps pawing lound the cylinder. 

V, y, lire f«itr timber guides placed at the cornen uf the plat- 
furm, and connected at top to the levt^l Ktagefi. O, upon which the 
harruwa of materi.ils are wheeled to the moutti of the furnace H. 
These guides nro fiiced with nngle-inm on the inner edge, and a 
ciirrcsponding an^le-iron is fixed in o notch at each oomer of the 
platform I>, to alitV ensdy up the guides; the height that the plat- 
form rise-«U 4tft. 6 in. 

Four east-iron balanciv weigh Is 1,1, are suspended outside tne 
uuides F, F. by chains which pass over the pulleys K, K, in the top 
fr*niing. and are nitached lo the four coniers uf the platform D. 
Tliene four balance- weight* wcij^h about 0^ Ions, and the air- 
eyliiider and plBtf<irm together Meiiih about i tonri; IiOTvitiK an lui- 
balanced weight of about ^-ton to bring duwu the utr-cyliuder and 
empty tbe platform. 

The air-cylindcr A, desceiida into a well L, L, which is fdled 
with wali-r to the level M; and it is guided by four roliera N, N, 
(i iniht!. lung and J invhcn diameter, each of which works against 
a strip of h(U--tr'm riveted on tlic cyliniU-r, 4 innOies wide snd tlie 
whole length of the t-ylinilcr. At the bottom of the "ell a foun- 
dnliun of timber O. is fixed, to form a *top for the cylinder In 
descending, and the cylinder rceW upon the timber when at the 
lowest ponitiuu by a ring of anglfr-irvn riveted round the bottom 

U 
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•dlTP. The cylindftr i« Mnpiwil on liitinK to t)io loji \ty > wonil 
block fined i>n i!«di uf the (uiir f>uiil«-)>i><tii F, F, wliicb itop tha 
plaUbini nt (be level of tlie t»p stajre <->, C>. 

P, is » cAat-uon pipu T i»i-liv« inside iliain«t«r, irtich COD^'eyv 
the coofTDmetl iilr fnim ll>i> nir-mnin, ntid Ike |>i]>o Q, of Ui6 viLme 
«»«, c«rn<n> it into llio crhiidcr. pfl»«ii)E itm'ii to ihc bottvm of tlit 
well betweoii the tjlmier nnd ttic siilr of lti« ««!!, luiil risiuK up 
tit* c«ntr« of tW c}'li»4er) the end of the plpfi *t K, u op«a wi(l 
■tan«E« nbove the l«vel nf llic vr«tl^r. 

llie valve S, rc^ittc* the mliai^mn of tJic pomprMted air itito 
th« ^liiid«r when ttiv |iliitt'i>rm ii rniieil, »nd hIw leta oat t)>e «ir 
from the c^'lindtr irli^n it i< lowered. This vnlro cmnkt* of n 
ptnfT or deep piilon, klidint? iii a v^rtickl liared eylinder of the 
**me diameter aa the air<pi|<«, wbith i« dosed at the tup and open 
at the hottom. When the pla^ in in tlio lowest poaition, as shown 
ia 6g. 1, It eloae* the bottom <>f the cylinder, and th« flomimnieiu 
tion tfl opened between the piped L' tiiid t^, and the oooipreMsd air 
Muua Into the itir-«yliiiiler A, nnd rutt* it, with the plittrorm D, 
\tf the prediur« of the air npno the toji of tho eylin<ler and upon 
tke mrfsce of ttie waier; the preuiire of the eom]>reaaed nir is 
9^ lb. p«r Kipinrc inch, nnd the water is depreeaed tnsido the cj'lin- 
der to T, nnd raited to V ouUide tbn cvjinder, mAkinft a difference 
of level of JfU tin. Wlien tJie platform U re^julruu ta Iw low- 
eml, the [duff-i'nlre S, is drawn up to the top, na dtown iu Rg. 9, 
elodiig the pipe V, tital admittcti Lite COmpr««w(l air, nnd lcnviii|r 
the pipe Q, open to the external air to dlsebariru the eompmsed 
nir m»n tite crlinder A; this discbarise is nerelprnied bjr opeoinj 
the escape- valve D, at tlic tup of the sir-e}' Under bj means uf the 
fuot-lever C. 

Th^ lot;il preesure of the compressed air against the to]> of the 
alr-cyliiiitiT U 3t tons; anil deiTuctinji the unholanced weight uf 
tlie cylinder aad ptatfonn r^-4on), tliia gi^lM ai) available lifting 
power of 3 tuns. The lo«a of malerials ral*e<t varies accor*lin|^ to 
tbe working of tlic furnaces, and thu average load of malOTiala 
ndwd each time ia If tona, eiclusive of the barrows and m«u. or 
about S tons groas wei^t. The lifl is raised 14i times per bour 
durliw 90 Itoun in each day uf lit hniirs, or onee in 3A minutes; 
Mid toe total velgkt of muteriAl* niiwd enui day In nhont WO tona. 
Tl»c time of raising the pUtfurm from opestng the inlet valve to 
renchiuK the top U from M tn To wc-onOss aocordinf^ tu the load in 
rt'tcular work : and ibe time uf lowrriiiii the pint form is from 30 to 
iO seconds, according to the de^ce uf upcnltiv of the escape viilre 
on the top of tJiii sir r) lindci; the empty plutfurm CWi 1m) ralaed 
la U eecoudg, and luwexed iu a tieoond*, wiili tlie present size of 
apertures. 

In nisinfi the ^iL-tlfurm the Inlet- rolvc U kept full open until 
lbs Blatfonn urnvcti at U inches disUnc« fioni tlio tup, wlicn it 
cotcoea a lever ^hich ^Todually draws ut> the pliif; of tiie tnlet- 
voIvcl so Isr as nearly tu close the pipe It-atlin^ to thoair-cylindi'r; 
this fibecks the rooviofc power and cauM* the velocity of thu plut- 
fonn to be BO much retarded by the time it arrives at the tup, th-U 
tlie platfurm xtopM dead agninft thi' wood bluc.ks without any con- 
cumon being felt. The plutform is beld firmly up tu thoe stops 
by the pr«tsiire of Iho air a* long a%inny bo rettuired. utitliuut any 
recoil, and n-itbuut rcnuirioj,' tiay catches t» huld tho platform, as 
it cannot descend in the leatit uoIini the uir t« allowed to esmpe 
from the cylinder, and the supidy frvnt the Air-pi|ic keeps it full 
in the esM of any Ieaka|f« lulling place H*hcn the plmrorm is 
raSsod empty, a wocid block luniinft on a pivot Is slippi>d by the 
fool unilei- the lever that cloves tb4 inlet-valve, eo ua to bedj^n 
eiNing the vnUe Moner; tbit i« adjusted according to tho velocity 
uf tho ascimt of the plntforar, and reful.-itea the Uftin;^ power so 
aa to prevent any concussiun on stoppin({ at the top uf the assent, 

^Chea tite platform orriree at the top, th» men nho so ap with 
the barrow* whi-cl thcoi off to dliicbiu-Ko tho mnleriuls Into the 
Mvcrul furnicMi and na soon a* tlie cinpty b.vrovs ore brvscht 
beck, thv iiUtfuru) is lunereil by drsK'int; up the plu^ of the ialrt- 
volve Iu the top, nbieh sbuts off cntirelr tlui EU^ply of GompresHed 
nir, aw) vpens the exit boiuw the plui^ for the au* iu tho cyusder to 
escftpe. ThU i^ d«iie by the u>vn on the pUtfurm at the toii by 
moanaof u rod fivai tbc vidvi- car/it-d up the framing; tind tlie 
i»wp<>-valvc va tlj« (i.>p of the cylindor is tlveo opened, oud kcjit 
open till the pUtfonn i* near tke bottom, when it is closed, and 
tne velocity of llie plntform is so much checked before stvppintc, 
that warcelp any concuiwion is felt at stojiping; it can easily be 
stopped without any oncuMion. 

Tlio velocilr of the ulutf-Tm is n]«> gradiially cheeked In de- 
scending by tlie itradiiiil imiTier«ion of the cyltnitor in tho water, 
which i«duoe«4i»e unbalanced weight of 1h« cylinder. The total 
loiv uf weif;;ht of tliv cylinder when nt it' ^eate^ immersion in 
tbe water is ^ton, which rwlucce Uio effective unbalanced weight 








of tho cylinder And platform Urom ^toD to nethinjt; but 
wei^t of tho fiMtr chains, amonntin^ to J|-ton, is Mided to 
htttiinee-weifrhtii nt tbe beginning of the descent, aod ia traasfi 
to th« pUirorm at the end of the descent, and the result is IhaS 
the muving power csiuing the descent of the i^otform k rcdneed 
)-tun (lurinjf the descent, being about 3-ton at startinf^ and i-ten 
lit stopping; this moving power can be altered as required, by 
altering tbe baIiuieo-if«ig:hta- 

Tbis lin was originally ooastracted to work only two fuma< 
and the tiir pipe won only S indiea iuade diameter, and the time 
nusiug Ibe plHtfurm wm usually 140 secoodr; when the other t1 
furnaces were added it became uecewarv to add a second air pipe 
of the same sise, for the purpose of worliiDg tho lift twice a» urt; 
one pipe only U shown 1b tbe aecompaaying drawing, equal in area 
to too tiro oM'inDy employed. fV^en the UH was oonaitrueted it 
n-as found that the well could not bo made suQicirntly water-tl^t, 
on account of a slight disturbance in tlie itratA&orothefettiagof 
the neigh boo rini; mine, nnd an outer cylinder of aimtlar cooslruo- 
tion to iho nir^cylindcr, wna consoquentlv eanU into tho well ; tUs 
outer cylinder lutviiig a close bottom, and hotda the water in whlefc 
the air-cylinder works, like the tank of a gasometer. 

The <|u»ntity uf uir blown into the oylioder each time of ruislng 
it is l,Vi^ cubic feet, and the tutui quantity per day uf V4 hours is 
SSOjSW cul>ic fcvt, or about I'i tons weight of air ; the total loaa- 
tity of air blown by tbe blast engines ii 1<I,1M cubic feet ptt 
minute, and SAA'S,*iiO cubic feet, or about ISO tons weiKbt of air 
p«r day of et nours. The pr^rportion of the total blast that it 
used by the lift is therefore lu is tuns to 7^ ton*, or ^ of ' 
wholo, and conoeiuent ^ port of the total power of tbe blow 
engine* is i!m]ilor(»d in working thn lift; there are two bloi 
engines employed The prenure of the blast is vj lb. per aq' 
Inch, aod the total ongi no power is consequoQtlr IGS-horae 
and tho air eoninuned by the lift being ^ of the total h 
follows tliat bV <^f l^-^i <" Sl-horse power^ Is the power that i 
actually ompluyMl in working Ibe lin; thts power bein^ ■ coa- 
■tant jinwer neting durii»f the whole dny instrjul of nctitig nwrriy 
at tho times when the Un ts rising. The actual power required (e 
elevate tbo lift, with the svorage groae load of 4 tons on tbe ptol. 
form, or S^ tons total weight, including the avenue unbaliuitsd 
weignt of the cylinder nnd plntform, raised it ft. 6 in. In 10 
seconds, is 6-borse power; tho grentost poivi^r employed Mwg 
S| tons raised that height in 10 secnnda, wbieh amuuiita tu 9-bone 
power, and tbe least jii ^ton raised In 43 seoond^, amuuniingle 
l-horse powes'. Thus it appeara that the work of ti-hone |mi«w 
occurrintf at intervals, is porfomied by n jiower of sl-l)or«e feew 
ooitstautly acting. 

The tote] conanmDtion of cosl-^lark by the blowing cogltHi ii 
about 13 t'ins jier any uf £i houn, eoniii'quontly the erpenw sf 
u-arklng the lift ts sVP^rt of this, or icwt. of coal-alack per day, 
costing ab<iut 5d. per <faiy; and as this lift raises MO tons of »•> 
trrials per diiy, it foUowN that 100 tens are raised 44 ft. 4 In. U^ 
fur I(/^ or 4, WO tons ore raised 1 foot high for Id. The ouant^ 
of air required to till the cylinder of the lift is l.liM cndic fiNt, 
nnd the tuiul routeiit* uf the blowing cylimWs fur one dooUe 
struke is \,'MS cubic fuel ; consequently^ an Increase in tbe rate ot 
the cji^-incs of one Ktrulie per minute is sufficient to nuae the liA 
in ((Jseoundii, wiUiout dtminisbliig the supply of air fur tlie1tl»t 
of tbe furnnccB. 

Theeo two circumstances cause an Important oconomr in work- 
ing thi* iineumalic lili; a amall jiower ooostaiitly acting is aoAefanl 
to do the work, nnd thi) sudden application of this power eeneM 
tratcd into a sliort lime Gansss bat a small locreaso in llie rate of 
the en^ne. The total eost of this lift was about JMO/,; and the 
oo«t of an iaetiiMd plane lifl, iocluding Ibe eaglae fur working It, 
would be about dounto that amount. 

Thja ]>itcuuiatic lift has been ia constant work for the last aJeo 
years, and no accident or stonpage haa oocuired with it, exee|< 
that the chain of one of tho bNlaaco-witiglita broke once; tlie aul- 
form stopped with a very trifling faU, tut was held in Us PMtlH 
by the pressure of the air; no damage wae oauaod, and the lift w«s 

Sot to work again witbib an hour's time. Tbe oolf repain tliat 
avc been required since it comnMoced werfctng, are the renewal 
of the chains of the lialance-weights nnd repair of tlie puUrv- 
I>e<iriiig8: the set of chains can bo token off and replaced wlu&l 
the lift is standing darU^ the dinner hour, without causing mj 
delny to tbe oork, This ts an Important advantage, •■ it is nssee 
tial to ensure a continued nippty of materiala to the funac*^ 
and to avoid aay risk of stoppage for repair of tbe lifting Ma> 
chinery. 

The plntform in this pneumatic lift cannot fall ([uirker than lb* 
time in which tbe whole body of air ciui eaeape^ amuunling le 
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IflMeiblc fL-«t; and the fn^nlest lea)iiM;c tli at can arise from an 
infarf of iht ryliniliM- cannot lot it donti ut rapidlr oa to canne any 
damage. Tlie luad i« M()i[Hirtril 1>Y aa air cuDieo iliirin^ tlie 
wholv tima of its ascent, iiiHteail of dfpencllnR on chaloc or racks, 
whkk pnrenta any risk of its falling. I'hp complple coatrol over 
ifaa OMUoa of tiie platform tlint in ipvcn by the air-ralve irkidi 
ngnlatw tht vntrance and exit of the air, ffives the mwats of 
fihwifciny, stop|iin^, or reversing the motioD nt any part vf tlie 
atrake; aad it prcveata any concuwivn at tbe eDda of tb« Htrvke, 
altboiuh tko lin has a iiuivk actlun, and k Btvpntd dead at each 
end of^Lbe ttK«ke at tb« exact level required. Tht friction of tlio 
lift ie veryamall, as the cylinder work* throuRhavater joint; and 
lo win»equenea of tlie tuw prvtwure at which it ie worked the Imh 
ai any Ink ia Tcry tmaji, aad tlio etnun upon lb* joinU il much 
diminished. 

Tbit pii«tunatie lift is of coune applied nio«t ccftnvmic«Uf ukd 
eonTcoieatlf in the cn«e of lilast-furnaoe*, where the compretcfld 
air »n be obtained rery economiMlly and vitbout ivddiliAnnl mn- 
chinery; but it ia probable that it* application may b« exteixled 
advanta^aiuly to ncv^ral other cMen, »uch fin raiHin^ railway 
va^na, or even rallvay trniiiii, dutdutrgtng vc««el* at quay*, and 
vwreua oibVT purpowf, and it poaaeaaea aevera) adraotJ^^ nliich 
auke il ijewrying of eonnderalioo. The lev prCMUr* at which it 
ia worked eaiuea ent aimfilieity and oconoaijr in Die romitnietloD 
and working, th«1n«M leakabeln|rTCd««ed, an>i the joints euier 
iuft In order; and th« friction ia very onsll m the »Under wotk% 
Ihraui^h a water-Joint. Whero thv lift i* not re«)uirM tobealwAya 
vorkiag, but only to be trorked at intervala, a farther economy 
esuld nrabahly be vffaeted by mnplayiiif( a rMprvnir for tha rom- 
|ireaaBil-alr, to accunralata p«w»r durioK tho tiro« that tbe lift la 
DM reiinirtd to work, and tnus reduce the ciie of en^ne requiiiite 
for tbe work; « largn capacity of reservoir conid He conKtruelttd 
at a moderate expentc. on Mccount cf the Inn- jire&mre apon It. 
It may he mentioned that at tb^ ( 'orbyii'i flail New Fumacea tbe 
reaervoir of cmnpreKKed-nir coiitxins i.'HXi cubic feet, at th« prfl»- 
ini« of the tilfeft ?^ III. per uioiirv inch, imd tontisU of four 
«THUght-in>n cvlinden TroBi 6 to 8 feet diameter, cunctrucTted of 
rireted plutnt from J to ^inch thick; and the owt wotihi be 
about Si. per lOO cubic feet for air reaerroin of tliia cu nut ruction. 

Stmarki madt at Ihi Mttltng <\fl*r Hit rtadiag <if the/ortsoiiig Paptr. 

Ur. BrcKLa obicrvcd tbtl be bad rtc<]«nt]y «ccn Ihlt lift it (he waik* of 
Ur. Glbboat, and coold )>««r Irtlimtwr 1« lU unoolh aiiil citcl wMking 
aad iti naifcrn motiaa. Hi wai o/ ogiinion il miglu Im aMfolly appltad lo 
a nneij <rf putpeict, u ii wm DDdDuht^dl; the beU de«vlption ol lift tltti 
ha wmi acqnaieted wiih for iti pn*ea\ purpute. 

Mr. tlcvia taid it apptaied to Moi to be a very umpla and eOicleri't 
Made of iibiTig Ihc malcdili. 

Ur. CocDKAix obecrrtd that a ilmilar lift wai oinplnjtd at btt iron 
v*rk<, for Rhich be bad b«ca lDdot>ud lo Mr, Gibtiotif, it hid praicd en- 
tirely ulitridAry, iimI U)«r« li»il n«tar btea »ni acci(9«-nl willi il. 

Mr. CtBBDv; ramarlced that hit ab;efl in bfinging the lift before tli« in- 
ititaUon, oai to reader il more ftc^nW^ uitriil ; (or in hii opliiloa it n>l|ht 
be adtanlajeoadj applteil Iq a frti\ viripii of pnrpoin. nx'trt tigjcdilty II 
railway iiaiiODi and In Ihe dacki. It noaJd be a I'tat cantcnientc fur 
nitiBf aad loacrio^ ttucki, and lor loadlag or dbcbariinf tcsida | •> the 
plitfomi coald b« ({uicklj rilMd or lowered M any uact iBTel, and toald be 
atappcd at lay poml at iiktaurc wiifauol cooetiuioiii and hr)d quit* Arm to 
Iba Boaili«a «ith«ul aoj jinget at falling, a> long n might he rFiimfd. 

3tr. Si.ATa thoaght ll wu appH^hlc lo UFting roilvtj wagoni; aad oaa> 
ildcrad that a imaU blowing rngiiia nuglit lie DamiiifFiwd; euplojed for 
Uu parpow, wotking at a tnii'ch quicket rata than uiuii, even 700 fiei per 
Miaala. like Ibe piiUtni of tooomatlre cogioMi tlic Icakigc of tbe jjitiuu 
wvald then be of much Int conwqveoct. 

U. CowcKB (OiyMttd thai jlcaio miilii be aiailabla for ikc purpote of 
rtkiag Ihc Jilt «li«fe thrre waa nut a blowing engine at wvrk ; for although 
Iharc would be a 1»» of it«im by eondemaliun on th« >urf«{>« ci( llie vitcr, 
that kMB woDtd be very amall compared to the titioli! ((uiiiilijr o( Meam cm- 
llaycd. ai the lurfice of the niitt woulil become i|iiirkly heated by tlie 
Mciw, bu (be heal woiiid only fitpnd ttrj llowly tlnnawirili in ilic *ater. 

Ur. CtiiBOHB rcmiTkcd llui he coniidcred there would be a difliLulty is 
•ppljipf tteam, freis tbe dillculty of keeping the juiiiii iieam-liglit. 

H. tfoCoNxau. referred lo Ibc uae of hydfauUc craoea which had hteo 
laLntdoeed at laine Milwaj' atativni and other placet i and ohMtvfil ihal il 
appeared to Inrolte the queetion of the relative eoat and advantage of air 
atui water ai tbe laeaai (or eon mnni eating tli* power. 

Mr. OtaiOka obaerTed thai the ptiioiii aeoeaurtly und in hydraulic 
cnnea were Sable lo K«t out of order, and were a lourcc of et[Kfl>r and 
Ireablet and iWa wu alio coMidcratiie loti of power frooi friciton, which 
waa not ibe caai ia tlia peeuBiaiie lift, lie thought thai b> ilie Unci pUn 
a ahole iiilwuy train nugbt be ratted a ooatldeiablc beigbl. without the 
potion being felt by the puicngen. 
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REOISTCR OF ICdNT FATEUTS. 

S.\n*ING .\NI> CITTISG WOOD. 

Hbmry Faaxaw, of Clielaea, Middleeex, enjfinrer, for *^imprtme- 
mntU ia nannji and cutting tiwetf.' — Granted Jamiary 4; Eu< 
ruUed July 4, 13». 

The iinprorenieatatelaie. Uratly, to the fonotniclian and uae of 
aawB BO aa to improee and faeilitatp (heir cuttiiiff wood. Sawa hav« 
hitherto innially conaiNtad eaeh uf a «i>rie« of teeth, and the teeth 
nf H saw hara 4mA baea alike, and tfaey have been bent in ^Iternnie 
directloaa. The oaii»i|ue[ico of thta constrnrtioii hni been, that 
the wood cut therchy has h.-til lar^or or nnaller aaw-cotn on the 
mrfacev, avi-iinli Off ti> the teeth uwd ; tbeae obwrcatlun* apply lo 
n*i irenprally, both etrai^t and cimilar. Now according to Ihii 
part of the invention, the tevlh are cumMned with ruttara, and the 
ciitierw »re made to ^laroale with tbe tceili, m that n tooth fottowi 
a cttttci In regular eacceaaioD, tltonfzh thin nrranji^ement mny be 
varied. The trcth are to be of any of the ordinary oonatractioni^ 
aooardino; to tlna doea iif utw n hich ix to W tnml*, and the Cutters 
jireferrM are " fleur teetb," thai i«, they are not booked or under- 
cut, but incline both ways, and are bent altrrnatelyon either aides, 
aa the teiFth of wwt have hitherto bven bent ; but th« teetli are Itfl 
unbent, by which nwana llie cntten make a cut on either side, and 
tbe teetb remove the wood between the cuts. It ia of great import- 
aacc that the cultrra uu either side aliould follow one another with 
acciinicy, in order lliitt tli« cut made on either Hide may be smODth 
and tru(% and that the iwocuta aliould be parallel,— fur which pur- 
poNc n file ia RxcA in u flat hliick. the file hein^ at one edge, wid at 
II ilittu-ince below tlie surface ef the Mock equal tn that to wldek 
the ruiters of a saw are bent, anch block bring eight or ten tnchea 
lon^i; and tbrreorfnnr inchenwidc; by which meana the pnnecting 
cutters on either side are niiide correct, to aa to fidlow each Other 
in the same line. The flat block when used rests oo tkc snrface of 
the aaw, and ia ta be nrnred to and fm >w that the file will ooonc 
soaiiutl the eutten, and ihua the mtter^ be tiled away at the outer 
ndee of the points till tliey are all sharp, nnd rnRjce corrcctlv one 
after tlie other. Thi^ lilo«k will nlao lie found u»eful when elinrp- 
eniu^ *awB of the ordinary couelruclioo, and fcrms part of the 
invention. lu uiint; thete saus in suw-iuille, in pWc of causioK 
thvm to nwrc ui> nnd dcwn rerticiilly, or nt ri^jht nn^lca to the sur- 
face of the wood rtB heretofore, a belter cut may be made and with 
lev« pow«r by ha>ii>)( the aaw-gate m> arriinffMt im tn move in an 
inclined position, scneratly nt an inclinntion of about 67" to the 
surface of the wood. In cutting off thin slices of wood with Ibe 
improved eaws, it i* preferred to employ n itinnolh metal plate or 
table, with n tranavenr (lit or openiii^, the metid OD tlie aidei of 
the opening Win^r formwl to an inclination. Tbe wood is moved 
loniciliidiiially on tliin plate, and tlio »w nsed (which i« Xc be 
Ktr.-ti|iht) in inrUned, bo a* to he |>«r«l!el with the opening thmugh 
the pliitc, nnd the edire of the saw protrudes a dielar>ce (in a direc- 
tion to meet tbe moviu); wood), aceordins to tbe thie kn e u of waod 
to be cut off; a quick reciprocating motion {* given to Xtui taw as 
the wood moves forward ou the bed-plflte;, and the portion eat oil 
descends through the plate as a sliaviog in a plane. 

Tho icconiL part of the iuvvntion relate* to improveTcents in 
niouncUiK iwiw>Kat«, which are preferred to he inclined in place of 
vertical, nnd consists of employinft eprintn ; "ud the xpriiipi nro 
funned of >ucb iitrenKth, that they will lift tbe saw-gate, by which 
meaii» the workiu); ie in>|<rtived. 

The third part of the invention ta ap|)UcaMe to the sawing of 
wood into plunks and boards ^m timber of irreetilar sides, to aVoid 
shiininglhu timber lirst before it is fixed hi a mill,— And cooaintaof 
Kuining vach saw, an aa to ensure the aevertd aawa stretched In a 
saw-gnta to ctit parnllc) honrds or nlankft, la place of depending on 
tbi! prent tension miw resorted to i«r prerenting tbe »aw» being leil 
nil II) bv kuotaor inei|ualiiies of the wood. In ranylng out thia 
part of'the invejition, n olntc of wood is fixed to the irregular tur- 
nce of a Ii^ of wood, the outer surface of tbe fixed piece being 
true, and moved against a i^iide-piece in the mill, so as to cause 
the log to pTiw through the mill truly, notwitbi-tnnding the irregu- 
Urilv of it« ride* ; and thu> the boiirds or pl«iik» cut off will be 
parallel, in order to ensure wbtcb n bar of h^rd iroi>d ii fixed aeroS4 
the »aw-mil). having sliu cut in it nt the IntcrvalK apart nt whieh 
the boiirdaarrtu hr cut, nnd this bar t* SO fixed that the hack* of 
tbe severni saw^ «h>]l eiii^r the cute and more up nnd down in 
them, nnd are guided truly by them. 



Wti^AM EtMTARD Mitinrro?*, of Chiinr«rir-lnnr, Miil<]l«i«K, oril 
cnginevT, for "« ttnam (mprovemenl or imprnfeinrnli in Uu: O/iuilmc- 
tion qf vtifttt.' (A ooininunicutivD.) — Uranted January II; En- 
rolled July II, IHW. 

ThisinventioDorimprovprnpntiin the ci>nirt ruction of wheels re- 
lates to a IK** or iTii)iruve(l inrthod nf cnndtmi-tinj? rnilniiicl-«i-h*>eltL 
a|>plicaU« li> KioiiiKtive enKliiea, t*ud«rN, Mad Hi* truok-whe«lK of 
mlnwd Kirs, and f^r mlirr mirpasea; and «anrisM in eAnatmctJlifr 
the wheel of tfiree {innclpal yuiees — unmMy, the nnv». the cvninil 
port (which ounMtstK of plittea of Iron of n OiidiDtl uhnpe), and th« 
rim: these three [rariii aro (i»nn«it«d and securgil to^tii^r in a pe- 
culiar itiaiiitcr, so as to form a Ktroriff, and at the mine time, oliMp 
wheel. 

Fig. 1 ahovg the imiirHV^d nh^el in a side HeTRtion; fig.9 ia a 
tranavcnto section of iW K.im^, laken in thi> line x, x, fin. 1, diow- 
ins the raode of hnldin^ tli« ii«v«inil part* together by naM tmnw- 
hult>^ neUT the ait«: iind Ha. 3 i« a (trms-wei^tion In the nme line, 
aliowinK another mode of holding and forcing the uvntnl plates 
tu^cther, so u» to tighten coitt»ct with tht* rim — in ihifl case lli« 
object is eSecXetl liy a mllar mid *crv»r u|Kiii tlie axle, and a differ- 
ent mode of Attachinic the jitnt^o t» the rim by Km.iH iHiltt or rivelH 
near the rim. Fig, l is a crii» i«rli<iii, oti iin enlarged "i-ale, show- 
ing the attttchmetit »f Ihc iiide-plat«» to (he rim, ly the dovetAil- 
mvde; nod figs, 5, nwd 0, aro Hide and edit* vit-int of a cn*t-iron 
pi«c«, to thicken uid supp'ort the eye of the plntes nheu made of 
aheet-joetaj. 
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The two circular side-plutea, which act na the epnkci of the 
wheel, are made with plain aurfncets or comipntcd in cancenlric or 
radiating- lines; and, whether plain or corrtiipitvil, hnran fotivexitv' 
"Tilward, ao that they mav Ire forced atrninat llie rim, which will 
t!jnbcnc« their exterior ttigfa or peripheriot. The best mode of 
attaching thM« tidc-pliite* to tbo rim i» to turn a jrroove, eom- 
jTieiicinr at tlie inner side mid cdfiv of tho rim, cuttiiiK the miitie 
■tutwarils tumrdn iU Ki^gt circumference in depth ; the thiclinDaa 
of the plate forming n Hcnt for thi! nume Iti rest upon, mid ter- 
minating till) ifnwive, in iu ontwtird dirvttioii, with tho larKeet 
diameter of cut inddc, and the lowaer outriili-, id thu furm of a 
dovtt-tail. The ed^eii of the phitm nro then turwed Mid filled to 
norresjioiid. erceptinff tbnt the diameter of tho pLite» i« grwitcr l>y 
sbout yj, of an inch ttinn the ^oove nhirh hm been turned in th« 
rim. The rim is then luflidcntly crpnndrd by heat to admit of 
the cmtter diameter of the plateii enterini^ into the fpiiove pro- 
pared for tliwii in the rim; and, on the rim coohng-, it will ho 
made tu abrlnk itiielf tiiMiu t)ie edf;c» of tho plales. The ude- 
plutes aro further Be4.'ureu in their places hy urew-hotta near the 
Mxle; whidi holt« are intended to wmpreea and draw together the 
nmvei parU of Uie platea at or nt>iir thfir cvntrett, by wliicb their 
])eri{>heriea are forced to expand until they ciimo into do«o eontttct 
and fonn a U^l joint with tliu rim. Itr fneiina uluo of these bolts 
or torcwi tiie ptatex may be lightened upon the rim nt any eubRO- 
qocnl period, when, from u«e or we.ir, their euntact becuniea im- 
paired, or ihef hetrome kioife in the groove. The inventor prefers 
to oonitruct tlii* wbrtd of wrtitiglit-inm, with Ihc ntc*ption of the 
eaaC-iroii pieces repretenled at liga. S, and 0. The rim mar, how- 
ever, lie of cast-iron (in which can ita thicknesa tliuuld be cod- 



^drrsMy Increased), either with or withoni a ehQled runniiig eur- 
face; or it nity be made of wrought- iron, plalrd with steeJ, or 
made wholly or kteel; and the slde-plftie* may be of caut-iion, or 
other metal, or compotition of metal. 

In the dmwingv, A repre>ienta the Hm-piece; b, are thn tid#- 
plutea; o, ia the axle; n, are eaul-iroa pierea, to auiiport the plate 
at the ero, wfaen the aiiine is made of iihci't-lron, vtnch piec«a are 
firmly riveted t« the pUteo. To make a ahoel w iiolly of wninehu 
iron, the rim a, it rolled into proper shn|ied bars, in any coarenient 
manner in ctiuimon tme, and it made & iitchiW wide by I inch thick, 
with a Range raised ijj-inch hiuher than the bar at one ilde; it ia 
then hent into a circle and welded, and ti heated and placed upon 
a suitable mandril, and made perfectly round; after which, it it 
rhucked in a lathe, and Uie male part of the dovetail groove, at 
teen at a, a, Rg. 4, ia formed at each inner aide and comer. Tte 
slde-platea », are made from |)lat« or sheot-ininf of y^ of an iocb 
thick, a little more or leu. They are firat cut into a circle, and 
afterwardtt strngcd, nnd made convex with n suitable preaa and 
swaging diea; or Uie pre«i and ilint may be conntructed in aoch a 
manner na to cut tlie circle otiinidc tlie eye at the centre and i^m 
the omvcxtty nt the nmc opcmtion.. The plate is then chucked 
in a laihe, and the etlge turned t-'ipering and outwardly to wsnil 
the convex aide, to form the t'enmlc part of the dovetail JotOI, 
when the pliibes nnd rim are put t»i;clher. The largest diameter 
of the tiip«rii)g edge of the plnt«- in made from j to ^V of bq inck 
larger than tho smallest Snudo clrciimfefenoe of the groove. Tba 
vast piece (fig*. A, and d), w then drillnt and ta|h«crewed, and 
well riveted upon the concave vide 4if the plate, when the princlpd 
]>arts of the wheel arc ready fur iiutting together. The rim is 
then heated, and allowed to ahrink ilaclf upon tho edges of the 
phttM, which by thi* iiieiina are held in the dwvtaill^J groovca 
formed in the run, — the convex tides of the platea being ontnard-R 
four tHp-boltif c, c. made of ^ round iron, arc screwed into and faoM 
the centre of the plates ttigetber, and serie to comprewstbe ego* 
voxity uf the plate*, expanHiing their petipherieoin »m<^i a manner 
aa to tijfhten uu c-mtiict nt their cdgM upon the rim, if from aaj' 
cause ihey »lniU at anj- time afterward* get looee. The above u 
the bwt mode; — these eide-plat«s b, may however be joined K> tto 
rim by turning their cdgea aquare and ■inhina a recnm tht AVfik 
of the thickneas of the plate at the Inner side and edge of the 
rim, to fit and correspond with the edg«s of the plates; *rh«a, with- 
out eiepanding the rim, tho plates are placed therein, and aiMiind 
by screw-bolt^ or rtveta, as ahoivn at A, ft. The rentrea«f iheM 
aide-plntes mnv be held and forced inwanU towards each otiier bj 
means of a collar r, nnfl screw-nuta d, rf, on the axle. 

The patentee claims tho fannin|r of o wh«el of three principal 
parts — a rini-picce a, and nave, with two sido-plates m, m, madr 
vtith plain or currugated Hurface^, and formed more or leaa c«nm 
outwiirdi}-; the nhole constructed, put together, foatenod, and 
Imviug tighten ing-screwti, ns described; and this he claima, vbo- 
ther the&e prjocipul purte are put together by means of dovetailing 
the stdC'pUtcx intv th«i rini-piece. as shown at a, n, a, (liga. ^ aa9 
i), or wliethcr they are attacked by meana of acrew-bults or riveta 
paiwJng Lhroiigh the plates near the rim, aa ahown at 4, 6, (fig. 3). 
ur whivther the platM arn tightened upon the rim by meuM m 
serew-bulta placed near the ucle, as riiawn at e, c, e, (figa. fi; and 
t>], or liy a screw-nut and collar upon the axle, as shown at d, d^ 
and «, (lig. 3), or whether by any other analogona mnuia by whitJt 
tbe uutnard eonvexity of the phitea may be forced imrarda ar 
towardK i-n<;h other nt or ii(>]ir their centrm, thereby eanoing their 
peripheries tt> expand and come into full contact with the riao 



SCREW PROPELLERS, 
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WAReFiRLD Pi», of Kingston-upon-HuU, engine and boiler- 
maker and builder of iron steum-ihipa, for '•impnrrrmfnU in pr^ 
pelling thipa or eeiMfa."— Granted January 95; £nraUed July Si, 

I'he iia|>rovcmcnts relate to the propulaioo of resscla by a acrev 
propeller, pluced at the mem or forepart of (he veaeelf In addition 
to, and in combination with, a proncllcr at tbo stem or hind part 
of the veswi. The propellers work in recesses formed to receive 
them in tbo stem and in the dead »ood of the vesseilf aajl are fixed 
tipon tho (Kme shafX e:vtending from one end of the restel t« the 
other, parallel with the keel; or they may he fixed upon two di^ 
tinrt shnfts, connected by gearing, so that both will rotate lU the 
same direction and act, the one to impel, and the otlicr to dr«<flj 
forward, the vessel. 
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WUITE-LEAD PAINT. 

BcQi Ln PArn.tiK<x. of ^ruliin^on-boiMB, GateihMd. «k«- 
n&««l Ri»nuraetur«r, fur ^^impnrcmtvtii in maniffiitttiring a cerUiin 
<M^P«wn4 «r atrteiw conpOMt^ ^ faicl, and the afiyiicalifit <tf a nrr- 
lOMi ^mtf^nd vr oerMit epmpFiutdf <{fleaii to ntn'tw* «i*«/h' pHrpvtrt." 
— 4^ruit»d F«hruu7 14, tH19; Bnrvllvj Auxu«t li, 16tO. [H«- 
porud in AVvtoi»'« J^iJon </cwr^a/.^ 

Tbe pBtPRtee commences liLa fpecilicAtiAn bj* etaUntc tliat ho hiu 
discovered tlut when hUf an eiiuiv«]ent or tlieresliouls uf liin«!, 
Mda, Krtaab, MDinnniik, or b«r>-t«8.. is ndttcd In nne ei|uimJent o{ 
(Uorio* «f iMd, liotli Id wilniioTi, tho whnlH of ihc k-ad U preciiii- 
t«t«d u « definite compound of one ntom uf cliWi'lv uf lead and 
une *tuni tif hyHmt«d oxido uf Iniil, o'hif)), whi'ii drit'd kt VIV^ 
Fklir.. or uadBr,has th« ctiiniMwittmi jimt ttnU-d wr PbC'l ■\- I'bO-llO, 
bat wh«o dried 4t n temiwrnturc varrin^' frum 91V to ftM" it loen 
more or Imh of the ntotn iff vntcr nnd brvomn or approaulin tg 
PbCl + I*1*0. If ItM* than half an rquivnlMit of tke alkidino ftn- 
opitaot U cioplovcd, tbo mdiv dofinUe oxichlorido vf lead i« )jre> 
f^iutod. but BOOM of th« chloride of lead remains iu tolution. 
The oxicbloride of l«ad, t^us urvduoed, uuinteMCD a tirilliaut whit* 
eolaur Mid gntt "bodj' <|unliti«8, whivJi ronder it an Mflellent 
pifmeot and useful fur mo«t purpoact to which w)dt«4Mid bap* 
plicablo. 

The invention con<i<it« in th« oianufacturo and appliealion of 
tliia oxichlorid« of lead, or auch other comjiounda of oxido uf lend 
Mai cblurido of l«ad an shall reaolt from the ftdlowin^ mtniv of 
inanafarture: — The pat^ntM atnKw that limo will itn*ni>T tit well 
ior tiie purpoaeaof titll Invention oa )in]r other of the alkaline iir»- 
(ifitanta abovs-named; and li« prefers to ums it on nrcounl nf ila 
<fc— pnaea. He <r»t ninkex a unliinitml limo water, by tlirowinj; 
tm KEBMi uf Blacked lime into a tub, filling the tub with wnli'r, ami 
aOowiii^ it to Htand until it bpcontee clear: the civnr liiium will 
«Dntain in from 710 la T8ii partu, I part of lime; and tlierefore 
1 cubic foot of It wQI punlain SST or A6S grnins of lime. A solu- 
tion of oUutid* of Irad i» then made by diwNilving it in boiling 
wxler, in the proportion of I lb. of pur* chloride uf Teait to I cubic 
foot nnd a 6{\b nf wnter: as aome wnter contains eiirtliy saltM 
(colphatM ur carbonates, or both) which iiTtvipitiitn Ir-ad, the 
fatcntae pmfen to uae turJi an Kxcnu of cli'nriite of lead, aa will 
oqmponnts for thia loaa. The lotiition W prepared hy intrnductn^ 
tlie cUtmde of lead and boihng water into a woikIvii barrel, pro- 
vided with a revolrinir auitator; and thfn it in run into ct8tcnt§ to 
•ettle. Tbe clear solutwn of the chloride of lend ia riUciI, while 
•till warm (becaaae if allowed to become coal it would de]Ki*it 
mne of the chloride of lead), with nii c<|iib1 bulk of the lime water; 
en this tnliinx place, the Inaoltihle oiichloridc of lend i* ininiv- 
diately funned anil iijimlily tctclcn to the buttom of tlie cintcrn, 
leavinf^ a clear snpem^iaiit liigiiur (a weak aolatlon of chloride of 
odaun); and, after this liquor ia drawn uf, the prccipitnic U col- 
laotad ftod dried. 

Aa tli« operation of mixioK the Iltne water and the solution of 
dJoride of lead requires to be performed in nn instantoneoua 
aeaaer, the patentee prefcni to rmploy for thia jiurpoae two 
Uaablitig boaea, of about Iti cubic fuel ctipudty, whtdi are charged 
*Kli tbe two liauidf and simultancouHly upset into » cistern, in 
which tbe vxitrmoride of lend in imtantaucouilv furaied, uud from 
which the mixturo flows lutw otlier cisteru^ whore the oxicliluride 
nbflidea. 

The patentee etntea that althongli be baa only montioned pure 
OvwtalliMd diloride of lead in the deiufriution of tho priKC*«, yet 
it » tMt aUolutely ncceasary that it thu'ild he in thit form; for a 
rouffli chloride, miide from Icud ore and (ts eijui t'alent of murialic 
KClti, boiled to drvoMS, will ansi^er, prc.viilcd it be well wnnhod, to 
free it from cbloridiM of iron, mnnKiineKe, or other bodice likely to 
Injure the colour of the oxichloride. The osnct proportion uf 
pure chloride contained in the rough chloride chould beaiicertiiinc<t 
prerlouB to use, in order that the proper quantity nia^ be mixed 
with the lime-water. If, however, a solution of chloride of kuid 
of uncertain *trL>ngth in ohlnin(>il, or iime^untor not quite itatii- 
rated, they can be itRetl with but little diwul van lags; for it is only 
neoesanr)' to be careftil nut to ndd au excess of Hmc (t.«., not more 
than Imlf Iho eiiiiivalent). which rum be easily aiicertaiiied after a 
/ew trinta, by tillinf^ the lime or lead tunibling-buic more or less 
with i(a reapxctive solution, as thf triiilii tauy dirtict. 

Tbe pateiiiee Hnyu thut it will not bo ait^ettMiry to deacribe any 
perticular toode of proceeding wilh soda, txilRsh, ammuiiia, or 
naiytca; for if ever it should hnp[ii*n th»t liii^e Ixirliii cutilci lie 
Uttd in pffefereaen to time, it woutd be merely necessBry tii make 
a solution of eacb of known ftrengih, and to u»e U with chloride 
of lead in the sanie matujrr lu tiie litne- water. 



The patentee claims th« ntfuiufactare nf oxichloride of lead, 
having the compoaitioo of one atom of cldoride of lead and one 
atora of oxide of lead, with ot withoat an atom of water (or an 
oxichloride uf lead na near thia oomposition as the nature uf tbe 
mnnufaeturing ouamloiM may admit), by the uae of chloride of 
lead and lime, aoda, potash, nmmonia, or barytea. And he clsima 
the application sod use of ihia oxichloride of lead as a white paint, 
aa a bww for eolouifid pl|rmeiita, aa en adhotive cement for joints, 
and for UUD)' other purpose* to which wklte-lesd ia commonly Bp> 
plied. 



WALLING. 

JoMJt T*Tij>a, of «a, Parliament-itreet, IVestrainrtor. arrhitMt, 
for *'rtM imprwwrf mode of tomtrtietiny aniifimtrng wo/fr,"'— fii anted 
February >l; Ectolted Augtist N, ltil9. 

Thia invention relatcH to the cunstructioo of brick and other 
walls with a faclajf or aahlaring of stone, artiGcial stone, tiles, 
brick*, cement, earthenware, icl"«s or other ^ 

vuitiible materutl The fuciiii; t« made into ■^^■BfpwrxTV! 
blocks of such fonn tliHt each block may ^^^n*^T ' 



JL 



be suspended on the brick or other main i? i 

work of the wall below, by ■ ahoii'-'' ' "' h 

weighted by the hrickorothcrw" L 

without bearing on the bed or un^it r.ji-- ■ 

fare of the fAcing-block, so that it cinnot ■ 

be injured by the settling of the brick- L 

irork, as shown in the annexed flgure. e, is [ 

the brickwork, three or mure eoume of ^ 

which arn tint carried up, and the mortar- •: _ 

bed laid; then the fAciii,|{ -block b, is sus- I 

pumled thereon by the thonlder c; and, 

when the xhoulder tit weighted by the 

brickwork above, the bonding is complete. As n general rule, the 

hpight of tbo fHcing- blocks iu In lie tueh an to lenvv their weight 

suspended uu tbe brickwork by the shoulder c, vithout the blocks 

bearing on the bed or lower surface if. 

* ny * iliHlAlturr, dftl^ ApHI P, IM9. iLfl pkUatr* >iilB Btrnf^ uul tbv vnrd* '^llii 
rcnclns' (lam tin llUe ut lii* palcul, wblcU Dim ia6» Uu.— 'lui to In piirml o«iIc i>f 



PAPER-HAXGIXCS. 

Jonw Enirooo, of Hoxton, Middleaex, paper-hanpinK manufae- 
turer, for " fn^wvewnFnff iu Uit miimifnrtun' nf paftfr-han^ingt." — 
Granted F(4>rnary 13; Kiirullod Au^unt lA, IHO. 

These imiintvementx relate to that class of paper-liRRgnnr* 
known as coloured iiiHrble and f^ranite papers. and such aaare uswl 
for covering wnlU in houses and other nuildiii^H. In nsing iho 
term " ci)li)iir(-d tnnrl)1t> patiers," it is to be iindcritooil to mean nil 
coloured ninrble ofiperrt, with the exception of thut>e manufitcturcd 
in imitation of unite mnrblcs. 

lit mnnufiLctuririK lEinrbln and granite imperii, two modes of 
openitlon are pui-sned In thi.> tLpplicntii'n of ihe colour to paper to 
gtvc the dcsiied vtfect ; one is by means of lilocka hnvtnff engraved 
surfactM, by whitili the colour in printed or tmnsferrcir on to the 
paper; the other mode is by upplyiupi; the colours by hand, by 
means of brushva and crayons, the t cining and other effect* reiiuire<l 
being execut«^ according to the tiutte and skill of the workman. 
Tbe«e modes of proceeding being well known, it is unnecessary to 
describe tbeni further, the present improvements hiiving reference 
to the hand-mnde marble and granite papers, at those in which the 
coluur i> npplted with brushes nnd cniynns by hand. To coloured 
marblo or granite paper-h&ngi nil's it has been usual to apply a coat- 
ing of varnish after they hiive been bung or pnstcd to wmlU, to give 
them tbe glassy or potinhed apiioaranee of the mnterinU of which 
they are an imitation, but the colours uHed in the mnnufaeture pro- 
dii<;c only » dull rejiri'sitntntion of tha effoct desired; wherces, by 
the uutenlee'i improvements, the colours nre ao preinred and ap- 
plied to the p»per, a^ to be capable of receivinjf the deured polish 
in the ordinary niininei of glofuing or polishing uanmi known as 
"Mitiu''pauei&; by which the neeeisity of v&niUh\ng the paper 
ufler it IS aung is'entlrely obviated, the pnper when so fiiinined 
preKCnliiig a glossed or jiolisliud .ipptiarunce, presented by the sail- 
fceiiueal ouemtiou of varnishing. 

In couilnrting this npw tnnnufncture of coloured marble pitpera, 
tbe patentee proceeds in anomewhiit sintiUr manner to the ordi- 
nary mode of manufacturing hand-made papers. Tlis paper is pre- 
viously prepared with a cwatiiig of colour ■■ a ^ouudsurk, the 
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>uvlourtit«l bcingRuitoliIr fortlioeolcurorihGeTDiitidDf the paper. 
The paper M iTMteil ImviiiK l)«eii properly HniKl, i* UiU mi a boanl 
w'ni» tbfl coloured flufuce upp«rinoftt^ and the norkuiaa procodi 
to nrc H ■ coating of tlio nuittrr k iiown in the trtidc n* '^ mtia 
white,* or It may be Hitin white nixed w-ith a cvluur; Uiwiiinp)>li«d 
to the wtiale tturtuce of the paper, br taaua of bruBhes; he then 
pivcecdii to dvlinciito tiic inarhw on toe Oloirt or wet snrfacc of the 
Ihftgier, proiiucecl \>y the n(i|>lic«tl9s vf the »tin white, uad, by 
preforcncr, putlinit ou <vli»t i» <«ll«d the veiiiliiic fir«t, whica u 
]i«Tfunncd with the oi<liit>ry crayoits, tlic colours of which are 
•tiiit4hle to produce the vcininjt ri.-(juirc'l for the chnracter of the 
tnarblt. The veinin^ in next Doftfned off by the ordiDart' Mift^niiif^ 
bruib, in order to l>l«nd the colour of the reiaiDn «li);)itlr with tliu 
frroundwork or coating of utin Rhit4>, no lu to hreak the harah- 
riMA of tbt outline; the cotuun are thi'u appUod, while the xntfn 
«Ute if Atil) in a tnoitit or <Ump utate, introducinti th«m vlth 
bniflhu; ill imitntinn nf tho kind of nuiri>lu or porphyrp to he re- 
prvwoted; tke«e eoloura are then cmoothed down, or BuWu»d and 
elmdfd with the i^ound or coating of sntin uhilo. Thua it will 
he wen, the whole of the eoloiir? wHh tho cxneption of the ore. 
|>aniIor]' contiii); ni«ntioned, are mtriHliicod while tlie satin white 
IS atill wet, nFl«r whtuh it will lie compM^, as fur ak rcganlK the 
«>tfect to ho [imdiioed liy the cn)>niiriiig matter, when it miy he 
lirivil in the ordinary manner. The cidourlng matters used are 
tlie Kune as those employed in ordiii.iry in the produeUon of 
marble papers; but ineti>sd of \n'\n(c prepared cimply as water 
»>loiirB( used in the ordinary rnHnnfiicture of hand marble papers, 
thev are prepared with a proponion of satin wliit^, thiit the colour 
shall alu prouiit n Hurface cap^iblu of receiving the polinb or glow 
to he imparted to iL 

In maiiufacturing Branlte pnpera according' to thi< inrention, 
the patentee also emplnys pnper previotwly urepiireil niih a coat- 
iiifE of colour, at a gruuiidwork, which, wnile in a dry tilRte, 
receirea a coating of aatin white, coloured or olhviwi«i-, iL Winjt 
laid out on a board, n* before dettcrihed with reference lo marble 
paper, vhUe thhi coatln^t of aatin white U ^ct in a moist or dump 
atute; thB colouring matter ia then applied in iinitntinn of ^imnite, 
bv aploahlntt or otIierwiMe miixiiix the colour to adluTC In hooIb to 
the satin wh^te. Thta operation beinff coniinon in ilic tnimuiaclure 
of granite papon, further deacriptioii of the procct* will be un> 
uecenarj, 

'VUe colours used In npUaliiitK 1° imitation of ^anlte are alto 
prepared with a proportion of entiiL while, in order to rvndcr the 
colours of the ci>n>t!tiicJit proportious naoeMory to produce the 
desired clfect, by rubbing or poliMblnjf. It la nut ncceaiary that 
the colour u»ed as the prcpuratory coating shoald contain any 
satin nhite, either for thi^ marble or griinile pnperx. KlHrlile nod 
(.TUiiite onpcra, nhen prepared in thia iDLinner, after having been 
thorough!^ dried, are then euhjected to tha proeeaa luiuwa at 
''rulibiiig. for the purpose of impartitiK the devired gloM or 
jjoliEh; the machine known ua h "ruhhiiig machine" ta eniiiloycd 
iiir this purpofio, and which conMsta of a cylindrical hruah, of a 
Sufficient length to operate upon the whole widtli vf the paper. 
This bniak is caused to rotate rapidly, and durini^ aiich rotation, 
to bear ngaiiut a surfnoo or tabic, bctwrcn which and the Iruth 
the oapcr i« ptisxod, having the murbled side of tliQ paper next the 
brush, which marbled sur^ce in previously dusted or riihhod with 
French chalk, iu a state of powder, as a poliidiiog innteriiJ. The 
end of the paper having bcvn introduced bctwcv'u the bTUsU and 
tlic table, the rotary motion of the former driiwa in the paiior 
from th(* roll, which is guppurtcd no oa to unrull freely, yet taking 
care that a auOicient aranunt of friction is exerted on the pitpn- a* 
it panea over the table, to prevent its too r^pid pni^-uitfc under tha 
bruah. The paper, aa delivered from the machine, i« In a finished 
Mate, presenting the gloi^ed or polished appearance required, on 
the marble or granite surface. 



SMMcb /fir Inn. — TWu inrtntion, patented In Amfrica by CharUt 
Slutoer, coiiaiiU iu jiroviding ait t-namel Tor iron and oihti melali which 
will letaia iu tdbeiiuii to tUe meul, and piritcularly it ii not cqialilr of 
being cnimblrd or broken ofT by hlow* or l>y heat, thi* |iu>ici»iig ttie qualLiy 
of com pa rati fd I co-iainiiling with the lurficc of the ractnl. Thu» il it far 
sujiaiiur tu any knowa ciiaiDcliin; for mctaU, and may be m«i1i(ied lo a) tu 
reader it in all lh« thidet of cwloun, ia fall larici*.— Co-.'Jv**'''** ^' 
13 01. of griTvl Mnil, 10 oi, of ailver ^Ism (lilttr ;>1t nf ■itvec gildici);), 
2 ex. of wliile day, |-o£. of iillpetre, — Cca^oiili/M B: 7 o*. nf {tlaat 
(cManon white glau), I ta. of (ravel land, 8 os. of r.etn reinncka (or oiiite 
at tin), fl M. of borax,]) an. of (oda, 3 oi. of ■altpctre. Il-OL of nlilie- 
cliy. lca.oJa)sniMU.^-«x.orwhIt« clitik, t-oi.of oyiUf thell*— ihlaahoHid 
be pohcilted, like ConinMiinn J., and llicu mixed alib the guta water. 
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JirrMrk9 on the RauilaMa ^ Potl» fo /'Avurr. By H. 
C.E, — [From the .iiNcn'oani/enmaJ it/* ^A«/'n>M/(''> /««/((«(«.] 

1'he ordinary formula for the stifftUHi of beaina, topported at 
the ends and londod in tlio middle, is 

in which (w) represents tl>e weight which produec* a pi*en dfr- 
flectioa; 6 = breadth in inches; d = deplli in inches, and / ^^^ 
lenjjth in feet; c ia a cenntuut, to be determined by suhttitittl^^l 
the vnluea of the Other <)uaiitities in the equation. ^^ 

In making eaperlmenta to determine the oonst.nnt from tlib 
formnla, it Is necei^ry to observe renr nccumtidy both tbe 
iroigbta and the deflections produced by ibem, and then, by mceBS 
nf a ptoportion, find the mlue of (is), wbicli will produce the de- 
flection required to be suhstiiated In the formula. 

In reHoctini: ujMin tbu cireumnUnoM connected with the fteznn 
of beams, the u rjter conceived the idea of deducing an e<)>rei^0R 
for tho ueigbt which a post would Kunport from the ordinary 
fortDuIji for the stilfncw of a horiii>ntal beam, l>v the following 
consideratlonai^if a beam is tient by an applied wd^ht. there 
will be n tendeiKy, from the elwiicity of the materiiU. ti) recover 
its form when the weight is remrived; but if the ends are fastened 
by being placed between rvnuiling points, lo tltnt tbc piece eannat 
recover its ahape, there must be a hotizonlal force caused br tke 
rcnction of the mnlerinl, and this fnrcw is snek, that if the Deain 
were pln<ced in a vertical poaiiion and loaded with a weight enusl 
to it, the deflection slioulii tie the same as that of the hocisotitil 
heam. nnd rori»ei|ucntly the extreme Limit of the reei&tance of the 
post to flexure would be dcternnined. 

To nueorttun thu forca which is Mertod hy the reaction of ■ 
bent b&am la tho direction i>f the cliurd of the arc. 




Let AR represent a beam, supported at the eodi and loaded 
with a weight (m) applied at the middle point, 
d ^ deflection cauBcil by the applied weight, 

BC ^ tangent of curve at H. 

If the weight be removed, the reaction of the bean will oai 
it to refcatn Its orlffiunl flgurc if not reslated by a pressure at ' 
cnda. Tho force of thi> rcikction will be proportional to tbsde- 

free to which thu lihren are •triiiried, and aa the strtiin upoa tho 
iire.1 IS nothing at the ends A and 1), and invreaaea uniformly to 
the middle point, the forc« vf roaitioii will ho in the eune propor- 
tiou, and the point of appUciitlon of the rc*ultaat of the whole «f 
tho reacting forces will correspond to the centre of gravity of a 
triangle whvse base is B/; it will eonaequenlly he at a Jiataiwe 
from 11 » \^/. 
The effect of this resultant acting at a distance % D/ raust W 



i 



the same aa the weight f - j aditig at a distance B^ and 



muatMB- 



seqoently bt in proportion to — as 3 : S. 



The value of the 



ant is therefore 



Sv 



The line of tUrection of tho prosstiN at B being the 
UC, the fnrve of reaction at h at^y he cofteidercd as applied at Uw 
pcint k vf ita line vf direction, and ae Ji:A B and C/u are ainibr 

trisngles, C/:/D;:|«»:I»oriiontJil pretGure at B = Jb'X'tt; = 

J tc ' - = r—-. Representing this force by P, wo Lara 

3W 



B 



JO J* 



■r 

I 



As the deflecUon of a beam within the elastic limits is always In 
prnportiun to ihv weight, if {m) = the ueight that will produce a 
drflectiim equal to unil^*. the ticHccllon (rf) will reifaire a weight s 
(rjw), and by cubitituluig thin vidue in the equation, we &o^ 
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In tliii exprtwion f^), which reprCKiits the deflection, has dis- 
^>pw]>ed, and u (»') a « eonstuit quantity for the same beam, 
repraienting the weight that producett a deflection equal to the 
unit of meanre, it nulowa ibat P is the aanie with every weight 
uul every degreA of deflection within the elastic limits. 

This molt Mema at fint view to be contrary to fact; it wouM 
appear that if the weight is increased, the horizontal etrain sfanulrl 
b« increBsed in the aatne proportion; but when it is remembered 
that the deflection increaaea with the weight, and that the former 
diminiabea the value of P in precisely the »ame proportion that 
the latter iit e r o — m >t, the difficulty vaniithee. and the reason why 
P ahoold be conatant for the aame beam becomes obvious. 

The praetloal importance of this result is very great, as it fnr- 
nidMa tha meana of obtuning a formula wluch will give at once 
the extreme limit of the reaistance to flexure, or the weight which, 
applied to a post, will cause it to yield by beading. 

Aa the fi»n»i]« oaed by Tredgold are calculated for a deflection 
of ^th of an inch to 1 foot, or ^l^th of the length, the weight 

which would caaae a deflection of 1 would be w / 1 -~ ~) = - - ■-, 

and by nbttituting this value for u' in the equation P = ^, tc'l, 
we fiiU P s 90 w s A. 

But from the ordinary formula for the stiffness of a beam sup- 
ported at the enda we Itave 



= rfi- Therefore P = -^ 



= B. 



n* ezpreaaloa P = 90 w shows that tlie extreme limit of the 
fltreoafh of any post whatever, of any length, breadtli, or depth, 
or oi any kind of material, is 90 times the weight wiiich causes 
a defleetioa of ^th of the length. 

^^ &0 w 

The ieeond e^^reerioo, P = — jr-, will give the value of P 

direetlv, without first knowing the weight required to cr.uee a 
given oeflectlon in a horlsontal^-eupported beam. In tiiis exprcs- 
non, b = breadth in inches, a = uepth or least dimension in 
iochet, / =: leoffth in feet, and c =: a constant to be detcnoiued 
by ezpfiriment for each species of material. 
The value of e for white pine is'Ol. By flubstituting this value, 

we find P = •-■ ■ _ — , a remarkably simple formula, which give 

the extreme limit of the reustance to flexure of n white pine poet. 

The aame expreanon may be used to determine the constant 

awd in the ordinary formula for the stifl^ness of beams. For this 

90 W^ 



porpoM let the equation P = 



ct^ 



be transposed, which wil 



givee^-^. 



Find P by applying a string to a flciciblc strip o 



the material to be experimented upon, in the manner of a chord to 
BQ am, and aacertain the tension on the chord with an accurate 
■priug balance. It will be found th.it, whetlier the strip bo bent 
ameb. or little, the tension on the chord, as shown by the spring 
balance, will be constant; and this tension, in pounds, substituted 
for P, wiU sive the value of c without requiring, as is necessary 
with other loimulB, an observation of the deflection. 
Expeiimenta made upon these principles with strips of white 

JIne, yellow pine, and white oak, S feet long, 1^ inch wide, and 
-inch deep, give the following results: — 
The observed tensions were— 

White Pine, 7i lb. value of c = -0097 

Yellow Pine, 64 lb. " = -0108 

White Oak, «| lb. " = -0104 

Aa the atiSneBB is inversely as their constants, it follows that 

white pine ia stiffer than yellow pine or oak. 'Die experiments of 

Tredgold give umilar results. 



N«m Kbti t^ AUM-AreJU.— It i> itited io a recent number of the 
.^TawMrdm'* UamMMei, tliat there ii every reason to believe that at 
Palembang, in the eaatem poiteHioni of the Dutch, in the interior of the 
eiiliiiti J I gotta-iicrahs, or gtlMk-pertja, will be collected in great ahundince. 
It wwdd appear aUo that uother lubitanee has I>een diKOvered, called 
ftimlk mmlakfuff. vbicb ii alM oLiaiaed in great abuodiDce, by merely 
hlamliaf tba trees i and which, altbongh not (Dtceptible of the tame »• 
tended applieatioDi a* gntta-percha, may, nevertbeleui wlicn mixed with 
Uiis latter, pnm of very great atiUty. 



DRY ROT. 

An account of an extraordinary intlanee of the Rapid Detag of 
Timber froin Dry Rot^ aliick occurred tn the Church (^ the Holg 
Trinity, at Cork. By Sir Thomas Deane. — (Paper read at the 
Institution of Civil Engineers of Ireland.) 

The parish Church of the Holy Trinity in Cork, in the year 
1827, huvin^ been found to be in a bad state of repair, and quite 
defurmed mim Imd and unequal foundations, the parishioners 
roKolved on building a now church; hut, through want of funds, 
not being able to carry tlieir design into execution, an extensive 
repair was decided on. The tower was talven down, and one side 
wall, and the end of the church was rebuilt. 

'I'his church is 100 feet lung, by £0 feet wide, divided into a nave 
and aisles by double tiers of columns, the lower tier being of solid 
timber, sumtorting galleries, and resting upon rude rubble stone 
I)ieri4, iu the vaults below, the upper tier being of built timber 
ciilumna supporting the roof. It is necessary to describe the 
building, in order to show that from retaining a part of the old 
timber work, the evil of dry rot emanated. 

Kor years tliero liad not been anything intervening between a 
great part of the body of the old church and the burial vaults 
beneath, except a timber flour, and though the interior was spa- 
cious, and even handsome, tliis abomination long continued. 

linmedintely under the floor of the church, and open to the 
vaults longitudinal beams of Irish oak, of frum IS to 11 inches 
square, Iind been placed, resting on j'iers, and forming supports 
for the joists. Though these oak lienme were decayed for an inch 
deep at their surfaces, suflicient of the timber (aa it was thought) 
remniiifd sound, and it was decided thut neither they, nor the 
piers upon which they rested, sliould be removed. The vaults were 
arched over, iiiemel juirits, 6 inches by 4 inches, were placed on the 
vaulting, and connected with the old oak licanis winch rested on 
tlie pier»; the floors were removed, the old pews replaced, new 
columns, coated with Kcaglioln, were erected over the galleries, the 
old ones in the lower tier retained; and the whole repairs having 
been thus completed, the church was re-opened for divine service, 
in April, l«2d. 

In November, 1S30 (but eighteen months afterwards), the con- 
pregution was annoyed by an unpleasant smell, which, on ex- 
amination, wiia found to proceed from dry rot of the most alarm- 
ing nature. 

On opening the floors under the pews, a most extraordinary 
appearance presented itself. There were flat fungi of immenae 
size and thickness, some so large as almost to uccupy a space ciiua] 
to the size of a ])ew, and from I to S inches thick. In oUier places 
fungi appeared growing with the ordinary dry rot, some of an 
unusual shape, iu form like a convolvulus, with stems of from a 
j to A an inch in diameter. M'hen flriit exposed, the whole was 
of a boiititiful bufr colour, and emitted the usual smell of the dry 
rot funfTUS. 

^V'hc:tevEr may have been the surprise at the rapid growth of 
the plant, its action on the best memel timber was a source uf 
greater aBtoniehmcnt. I took up, with nearly as much ease as I 
would a walliirg cane, that Mhich, eigtitcen months before, was a 
sound piece of timber (one of the joists), from IS to li feet 
long, 6 inches by -t inches scantling; tho iiirm of the timber re- 
mained as it cnnie frum the saw, but its strength and weight were 
gone. The timber of the joists and floor over the new brick vault- 
ing was completely affected by the dry rot^ which was rapidly 
spreailiiifr to the lower jiart of the columns under the galleries, »> 
tliat at the rate the infection proceeded, the tutal destruction of 
the building wuulrl soon have been effected. 

During a great pnrt of the time occupied in the repairs of the 
church, the weather was very rainy. The arches of the vaults 
having been turned before the roof was slated, the rain water 
saturated the partly decayed oak beams, before described. The 
flooring and joihts, composed of fresh timber, were laid on the 
vaulting tteforc it was dry, coming in contact at the same time 
with tho old oak timber, which was abundantly supplied with the 
seeds of decay, stimulated by moijiture, the bad atniosphere of an 
ill-contri\'ed burial place, and afterwards by heat from the stoves 
constantly in use. AH these circumstances account satisfactorily 
to my miinl, for the extraordinary and rapid growth of tho fungi. 

The large sum of 4,000/. having been so lately expended on the 
churcli, caused great anxiety to the ])arishioncrs. The opinions of 
the must experienced professional men were taken, and all agreed 
that the first effort should be to cut off the communication with 
the ealleries, the disease having already extended 3 feet upwards 
on the lower columus. 

The new brick vaulting wag found penetrated by the fungi, im- 
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- posing Ihc neceAiitr of bavinj; |||« nultlnc, u mt^Il is all the 
tiinlicr work in the lower tmrt nf th* ckurch, «ntirelv sii'l mn>- 
fuUjr removed. New mtil ihicker vaulting wu (livii »ut'Klitul4*d for 
tlist which aiis toktri ilcvtii, iiml tht> whole uf the iloor over It was 
laid « ill) Voikthiic nnd Shaimon R.tiri nit in ilomnn c»nwnL New 
revs were erect««l, r«Ming on iron ch.iini let iiitn the flwgitin^; the 
Jlooring of ikU the pews waa cnnstmcted mj as to be^ occatloiially 
romuved fur inspcrtioD; Roman rem«iit wa< inlprnally uiwd next 
to, and at the butliiin of the wnlli; and Iron cvluioni were lutMti- 
tuted fur thuflu of timber in the Inwcr tier. 

Here I muit notice tlie clever plan of my friend, Rlnhard 
Beamish, R»q^ C.E., who cauiied a screw to be pbtcied in the ht-xd 
of each iTMi nilunin, which waa acrewed U[i •» ns to take the litnd 
lirfore the tciD|Kirarf *iip)«orl« were removed, ther«)iv nvoidiii^ Iha 
fracture cuRBeqaeiit on ordinary wedging, h> ttint nil wa>i effected 
wllbout any dixturbauce or iinhiiig of the gnlleriiw, aiwl the 
culumna which aupnorted Ihe nwf, &e., the acrewa in eneh Duliunn 
belitif accurately B«|juBted lu m to m««t the preantra frooi above. 
Tlio ezpauie incarred bythe«e repaint t>«ii very con«id«rablu; 
Init it is mtiefitctciry 1o stjtte, thnt there t>M not been a re- 
sppearauce of tJie dry rot fiinre that time, now a p«riod of nxtven 
years. 



BRITISH ASSOCIATION. 

XimlomlM 2Ieeting,—M4 al Birmlujikam, StpUmi^, 18W. 

(fVvn our mm Cvrrttjuutdm.) 

Mecramcal Sectiun. 

Prendtnl—9. Stbpbbxsom, B>q. M.P. P-R-S. 
l»M-PrwWe«/»— MtMM. W.Bi^KB. W. pAi«B».as-. F.O»i.«a. T.Waaara*. 

&cm(aHn— Mnm. w.I'.Maiiriiali, CKIansv. 
C!wmt«»»— Meiiir*. J.G.Ai)i>«W. W. Biker. R. lUmon. & Po*. J. |{«iid«r. 
MM. B.lln(l|klnion, EUr.S.Kinfi. Me«n. J.R. U'Cnnarll. B.MaitiDUu, 
G.Kaaiu7tli, K. S. Xtwall. R. Hulwrti. J. Taylor, f . Whiihaw. 

1. On a Method of Sappiying the BoUfj^a of Sttam- Engine* oitK 
WaUr. By Mr. U.S. Uai.i,. 

Mr. Wnrtl prapaa«s to ii*i! » small supplementary piimpiag en- 
gine, hiivinii II working cylinder with rulveMw arrAiifEed ibal the 
pi*ton may be put in imttion by either ateam or wnter puasing 
tbrvutfli it, to be supplird uith Htcam, by & ateam>pii>e, the vn- 
trsnce to which i* somewhat narrnw, niid iniicrtrd in the boiler to 
be fupplicd a liltle above the level at which it ia desired U» maitt- 
IWn the water therein, Siitli aperture should alwt he alt»ut tlie 
ewrtroof « ti).irin<; boiler. The workiriir cylinder should be at- 
tached to a p.imp of such ruv as tu be easily worked by the pres- 
sure of the ftenni, 'I'lio exit-piuc of the 8te*m.c)lincU'r mrist 
ConimunicMe with tho inlot-pipe of the pTimn, so thnt if the ryhn- 
der be actuated by Btcnin, the stoini will lie cumdcnicil, miA Iti 
heat cot»muiiic*t«d ti> the wuter to be supplied to the Ihoiler; or if 
the working cylinder be worked by wnter procrcdiny frmii itw; 
boiler, a connid^rnlile part of such hot water will ho returned by 
the pump. The modo of operation of such iippiirutua will In-, that 
wkeneTer there Is a worktiu; pressure of rtuiim in the boiler, the 
anparatUH will be in action; but if the le.el.of the wnter he below 
tneapertMroofthcsmnll "1e*ni-pJiM),the action will be jnotlcnitcly 
rapiil, and n supply of water Im? pumped inUi the boiler; and when 
tlie water in the boiler rise* to the npcrttire, this bein^smnJl, will 
he as tlHnifth ehoked by the water, wliich will be furted through 
tlie wurkiiitr cjlindw, moving the piston and purop very alowl) ; a 

Itortioii uf the water thus esenpinft from the boJerwiU be returned 
ly the pump. Such l.tst-mentionwi netion cnitnot continue lon^t, 
itiiumuLh a;^ the level of the wnter murt be reduced; tli*n)fore the 
Rvenijin level of the water in tlio lutiler will be, with slight oscilla- 
tion^ iiiulat.iiticd at the hel^'ht of the supply.pipe. 

Hemarti.^SU. RoniSTs (lattd that the priaciitlc Iia4 been applied mor* 
thlB tbirty years, anti ha cooiiilcrerl ihst min; \t\tn» in u>e, PspacisUy that 
wlisrcbj ilif prlacipleof gravity wu made attdibls, »w suflicient for lb« 
■Mttposr. 

Tfie i'atsiosNT obsemd il>it at a certalii ptial lb* pipe lfadia| to the 
cjliailrr nanld admit witci miifl uich tbe Meam. This wai an iuupi^nble 
ttlijeclioa, inkMnucb at tlia adinlMion nf incb a mlilore Into the working 
paiU «( ao cttgiiu l«fl to bresksge. When the wstor jot betweca the clack 
aad the bnebei it w«i almotl impoislbhi «o work the pump. This wai msni- 
leU in tbediaroily tipcTi#nced In mpptving VtvxnMirM, Id inmt vf ibii 
eadisr englnts It was easlnmsry to fill tti'o hntlert ai full as ihry c->«l'l l«ilil. 
run Ihcni sa long at poniblc, ami stop tn take in a new tnpply of tiui uat«i 
(hiCOty inta the boiler. Mil rallier. IIic Isle Otorge Sltpteiitos. oljeislcd 
thi* difieolty b; iiitr(iduciii( a oocli betwoca tfaa bucket aad clack, wkieb. 



from fU oAlce of buraonring tlie actian of th< nirhlneiy. «U eallad lh« 
" pel Up," lie was afiaid ibat the snursljoii at Mr. Ward wa« not piacii- 
callj uteful. 

e. i_H a Chain Pipt Jhr StA-AqMMU TtkgrofA*. By Mr. F. 
Wiiianiv. 

The pip« it forawd of irofi tnking in lengths of from 1 to S feet, 
and from 1 ta !f| inches diameter, and connected totcether by balt 
snd-socket joinla; tlie lenffth of the link is reguUted acconllB^ 
to the lanuoaity of tbe river. The jtMiiU are not made water- 
tight, it hcin^ iiiHiiKeBfliry, as thu pipM fum e jacket only to the 
wires, which nre protected by a coatinjr of gntta {wrchs. The 
liib^ are pinned down to tbe bed ofthe nrer, and are BMrciyBsed 
ns H protection tu prevent abraiiton uf tbe wires. A siniilBr chain 
has been in u«e fur sume time in cnnreying the wires across tbe 
rivers of Prussia and l>ermiLiiy; the ioiisimt length Is l,S0Ofe8C, 
for ounveyiflg the wires of the electric tele^p^ph serosa the Rhine. 

&. On Cormcl Sizina of T-t^Atd IFkeek and Pinioat. By Mr. 
RionABi) RoBRan, uf hUnchealer. 

Although much has been written on this mihjoct, and on tbe best 
form of teeth, there U still mur h dilTereaceof oDtiu&Ron both points; 
which Jiffcreiioe in nut conjliieit to individuals, na it enUieeose tks 
mvoibcrs «f tho tmdc or pn>fc**ioii to which they hetonar. Fer 
instance, ei^neem. millwrighte, end tnecluntsta in pfiitrsl, udopl 
tlie plan of exteodinc the teeth of the pinioo and «hcct to the 
same distance beyond tho pitch-line. A majority of them ar« 
sffreed as (o the best form of teeth — osmeirt the cycloid fur wheel* 
to work in Htraight rack^ nod tbe epicycloid for wheels to woHt 
in other wheels, or in pinion*. But they are not so well agreed 
reapectinj; the length uf the teeth, ne the makers of wstcbee, 
clocku, nnd rlironometers do not extend th^ teeth of the ninioit 
lieyoud the pitch-line more thui one-half as far oa they oe th« 
teeth of the wheel; hence the preference given by those trwdee to 
the "hny-lnaf " fnrm for Die teeth of the pinion, as no other tcirm 
would p^tch, with their tizint:. 

Mr. Kohert4 uhiierves llint vArtous rules nre given in works oo 
horology fur uiiini^ wlieeta and ninionit, hut he buieiw "(Boremeat 
ninken generally, English and f»reijin, use an Instrument called 
s "sector (leseinbliAg a '*two.feet rule'), which ia divided inte 
e(]uil parts thronghnut its length, commencing about half a division 
from tne centre uf the Joint. The numbers up to 10, or 13, un tbe 
sector are usually subdivided, for tbe use of artieta wlio may 
jirofer pinions a little Inrger than the corresponding number 
tbe sector would giie. 

Knowinff it tu be essential to the correct performeoce of 
machino where wheels and pinions are employed thut they should 
be properly sii:e<!, Mr. Roberts lliou^hl it utight be uaefol to 
pitrtie« whose experience on the subject bus been more limited 
than his own, uf whom there might posaihly be H>me tireseiit, to W 
Informed respecting the plan which he hiui adopted tor mare than 
3ii years for sizing toothed wheela.— With this object in new, be 
liiis CMiHtnicteil uu instrument wliich rrprewmts oa n lain* scah 
the sector used by cluck iind watcli makers; exeeptii^ tbat bi tbslr 
aector the divisions nrc marked on the inner side uf the liming 
whilst in his H<ctor the divisions commence at the centre of the 
joint, and are contiaueil In a strAight line to within nbutit f-loeh 
of the outer side of the limbs at the other extremity. 

It luia lung hci^n the practise in MancJievtcr tu make lliiMQ 
wheels which come under the deitonii nation of "clock- work," with 
some definite number uf teeth lu the inch dinmcter, Uiken at the 
tiitch-liue, iiud til dii>tiu^'iui>h thu pitch M'Ciirdingly. Mr, Koberte 
na;^ done tluH, and baa udoplcd the snnie pliui in roepect to mill- 
gear; substituting the foot for the inch ia desitpiatiog tit pit«&, 
instead of imtniiM,' it by the distance from tlie centre w ooe teeth 
to the centre of the next, which is, he believes the unirenal 
prnvtice. 

Before exploining the way la wbioh his instrument is ated, be 
iDontiouod that in the year 1816, be bud a set of c^snge-wbecls 
made by a "factorj- clockmaker," wbidi whct-Is were so much oat 
of pilch as to direct his dtlention to the eaui>«vf the defect; aii4 
having found tlint the error had arisen ^m tlte defective pritK^le 
of the tcctdr, he intmedinlcly contrived bis senior, nbich iJnn 
from the cluokmiUters' sector principally in the joint heioif ad* 
justnbic like ihiit of tbe prAportionable eumpsesee. The Mesf 
tliij kind uf joint was to enable parties to |utoh wheels tmnetij, 
iind to suit tnemsulves as to the depth of the teeth. 

After be bad told a number or sectors of this kind, he fbend 
that, for all uedLnary purjiosea, n 6xed joint would atiswer equally 
well, provided Uie centre uf the joint waa e<|ual to tsm of tbe 
divisions of the sector below tero. This circumsUnce led Un 
to nuke sccton (Ikus of brass semiled on the edge) which sc* 
cheaper, whilst they ore hotter suited fer the workshop. 
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Tlii* kind of iMtor, itWch he btli«ve« '» luwJe by hi« firm only, 
h*a llie l«iiUi number at tli« twelfth division fnim tlie itnrtintf 
point; the two iJiviiuoni l>ctn);ft<l4<4for (h« dejith of tivotb bcyona 
th» ]>itch-l)n«. There nre tviu vcmIm on ^n«h of thi*** HH-ti>rx^ one 
on «ch mI|(*; which scnlei ue msrked kcfordin^ to the number 
oflMth to tb« ittfh diameter (i>it«h-Iine) they aro ntlnpted for. 
Thev xre made In wta rtnginff trum S to SO in 'tb« inrh. On« Mt 
nf tli«ee M^tan la u«ed for «iKin^ work in|^- wheel i^ nnd another oet 
for aiaing pKttern-wheelM; the latter ta one per cent. manH»r than 
the funner, to mmp^ituic for eonlnietion tit Um metnl in oi>i>ling. 

1. Skeii-Mttnt yfauUing-mnrMnr. B)' Mr. Riuianii lluDKim,ar 
UuicbnUr^m^ di» Entirarins, Piale MX.) 

Thk machine ia fiiraiidMHl witli tw» ahnftit, B, nnd B*, which iiro- 
j«rt bejrond one of the «id« frxnien in wiiirli the looer tixah B, 
tnrna; the upper shaft B, in mounted in a liHinnred swins-rraoie, 
and >■ eunn£rted br apur g«ar vith the lowr v^hitrt in *iitu\ it way 
that the diitance betwitt the ■hnfLu niiiy lie ailjunted lu «ny re- 
quired extent wilhaut alterinj; the depth of the wheel* in gear. 

On the nnijectinf end< of Oime i>hnft* the rollenf 1>, K. are put, 
with which the tnonldinjjnt aru to l<« UiurueA; the Ivwer ntller is ia 
oae piece only; bat the upper roller in made in one or mare pnrta 
tnUMTtmtly, «• may he belt Kdapted to form the required nioutd- 
IngK, u diown in the enlarged figun!; die which i>jirtM, when more 
than ooe, are made tn npproech each other hy beinit kUd alon^ ihit 
aliafi B', which i* hollow, by tnenni of a screw F, that acu within 
on the back pnrt of the tiip Tnller r>, by mrantt i>f n cotter, which 
paaaes throuiRi the «hnft and the screw, and on the front part by a 
nut^ whifh 19 Mrrewed from time to time by hand. The advantajfc 
uf makinc the ndlcr* in two or more partu i», that it alluwe the 
metal to be Kntrliuilly comprciMed tidewaya ^ well aa rertically, 
(lad HToids puclieriofr. 

Tbft oonrcd mnuldiRfm, shown In the enj^nrlnp, were made on 
tbe iattt machine of the kind that woa (-omttmcled : and the 
atndght mouldini^ <•» a Hiitiilar machine HnhM-itueiitly inndf. Al- 
nWBt BUT dc^tre of ciirvnture may be |fiven to the moiildini; by 
meann of the tliird mllcr II, which, wrtli itK •ihafl and nlidiri^ bear- 
ing J, is loitered, hy the ({■'^'^■>ir ^ (i^K- 1 ] iu front uf lii-i; pair of 
rollcra, to produce the retjuitcd curvature, 

The engraving A (]i#. I ) and A' (fi^. i) are reprexcntntiens of 
twg p^rs of ruUem fur forming rimultiuiouiicly the fiip-m»uld of 
each of the two irra#& domes far locomotive ettiriuea; the roUtrni A, 
fi^. i, being f<jr the piirpoae of creasing the metal, and the rollen 
A", fig. I, for fininhing the tw* cip-mtmldii, which may aftvr- 
wardf be dtitdeil iu the middle by a latlie or with u anw. Two 
moulding* arc in this cose made together, owing to the peculiar 
form «f the mouldii^ rendeting it more facile lo do m> than to 
make one i«p«r.<tely. 

Fig. i »hi><«» three nbira of rollers for forming the "astragjil," tn 
whicfi llic uiipiT and lower plates of the chimnev of the lotomotise 
Are rii-etled; theae rollen B, B', W, are usnt iu the order the 
drawiag* arc lettered. 

Fig. S thowK a pair nf r<'lten fi>r forming thp 'Minne mniilit," nnd 
fig. ', roller* for forming the body of the bnua* diime of the loco- 
motive engine; one pair of rollen only Wing used in buth these 
laat-menl toned ciMen, 

i. A Cmttyugai Pamp for DraiHtag Martha. By .Mr. J. G. 
ArpoLo. 

TIi« pump eonsixt* of a di»e with iwo nde-pl'ito, hollow betwfcn 
■ad an opening in the centre; between the twi. platen fire siiiral 
fuis or vanes m chown in the annexed ditigram. The dine is 




y ^ 



*?v 



rr 



mounted on a Anft, nnd turned by the aid of mulliiflj-ing wherls 
for the pur]iiiu- at lit-tling >ip a great velucitr. Tlic uater flu»s 
into the dine through the centre uueuing, and liy the rapid velocity 
with which the di»c ia turned, and its cenlnfugal force, the wktvr 



piMH oot from the nijter edge nf tha dho, aid )• el»vated to a 

height according to the else of the djee aad it* velocity, — The 
model of a pump capable of discharging ten gallon! of water per 
minute waa exhibited. The diae wav only I inch in diameter. 
One the eane ahnpe, and \i iuchet diameter, will diacliar){e at the 
came *pecd nf the outaide circumference, or one-twelfth the num- 
ber of rerolutiona, 1,*40 gallonc pw minute, which ii accnrdiiig to 
the Miuare of the diamMer, and not according t4> the ciihic con- 
Unta. Mr. Anpold eoiwidered that one lu feet diiuneter, of the 
beet ihape, will pump 140,000 galli>i)M per minute, and bo on in pru- 
portioo. 

i. TV fate Accident of (Ae Britannia Bridge, Mfoi Stnltt. 

Mr. &rxriiey»0K, at the request of the meeting, explained the 
cause of the accident which lately o«iirr«l in lining the lube at 
Ibe Britannia work*. He firrt expliiliied the mmehrnery adopted 
for raiung the tube*, which it is unnece-wiry for ut now to report; 
and itAtcd that the plan originally pnipimed was by lifting the 
tube to the hMcht of 6 feet at a time, nnd then alloaing it to be 
auspended bf cnaiiu to the cross-head during the time the ma- 
sonrf below waa earrleNl up: but this plan was abandoiwl. fearing 
that if an aceident should take plaee, either by the bursting 
of the presa or tho hrenking of a link of the chain, the tube 
would be totaUy destroyed if it fell through such ■ heivht as 
6 feet, or even of S iaehe<. He then cimnldered that the only wny 
to proceed was hy pnekiiig In limbers, inch by inch, under the 
tube an it waa being lifted; so that in riiae an ac<ndent did 
Uke place, the tub* would not hnve lo fall through a greater 
ipBce th»n an inch.— and this was the plan adopted at the timo 
of the amdeul. To Bhow huw neressnrr it «»s thus to prtfceed, 
.Mr. Stephenson eiplaiaed thm itlthoogh the luhc fell tlirough 
the space of only an tneJi, it broke duwn iron bunmit each suRirirnl 
to bow JOO ton* weight. It will be seen that by lliia proccw llie 
tube was never allowed to be suspended in the air; and a^ « iar- 
Iher pretmution, he intended in future, when tho raiaiug wm 
again in progreta, to pack in 
underiiraitlilhe eroas-heml of 
the fireiK, hv driving in iron 
wedges as t^e tube ia riiised, 
aa well as under the lube; 
thua. if the press were to 
break down, neither the 
crtHM-hpad nor Die lube 
could fall through a greater 
space than an inch. ^ He 
then priHveded to describe 
the nature of the fratiure, 
which he showed by a sketch 
na per annened Agiire. The 
press w«M W ini^hes diaiiieler, 
and the thickness of the nie- 
tal tiMnchcH. 

It was very curious lo find llial the fract.irvi took plawi at that 
part of the prew which was tho strongest, for it broke through 
the angle of the bottom iil F; nod when it fell out, the piece 
funm-ii the fru»tn.m of a cone. At the lime the presses were at 
work there waa not one ton prca^uro to the square iricli, the area 
of the frauiuro being l.ani 8<|unre inches, and the weight suu- 
pwided on the pre« l.ooo ton*. The press wifs CAlctilated to bear 
^ tons, a pressure to which livdrauUc prewp* are frmiueutly sub- 
jected for mnniifacturinK purpuae*. Tbe mm at ibolimo of the 
accident ilropited 8 ft, 6 in.; if it hud been wedged up, a» now 
proiMiMd, the accident might not hnve occurred. 




Fi*. 1. 




Fig. X. Tit- 3. 

When lifting tbe Conway tubes, they coiumciKvd by lifting b»i I 
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fuA* RtmultjuitnUwly; but mhta the Mueinm tutd been Rt work for 
M iJiort periud. It w'u obKrred lb« tune bart gut intu n tremulaui 
noliou like h viive. In con^pqut-uov, thm (ip«riLiuii wnx Kluppwl 
Mid > outuiiluiliun liHil, wben it wini oumiiileretl thnt it wm od* 
ctaioned by waikinie the uunipa at each eud of the tube aimii]- 
tanMtuIy. and it <t-it>i diriilmt to work t)>o vnihnvK at i-«cb wid al- 
Urnatvly: by Mtluptin^ liiiH inodf, ttii; nidtidii Has ipil rid uf.— ^[r. 
SlepheiiMtn believed the r'ratttiTe tonk y]inx in comtequence of the 
uue^giifiL cvoluiif o( the iron at the ■n^It.' »f the pma at P; hr hoi 
thi;r«f<rr« lodunl npim hHvinic two cylintlvm cwt in MniP (ilher 
fiinn,— «De. u abowa si Iik- 'i, with n ■iibeckul bottom, the Hniiie 
tbicknea aathe cylindmol part; and the other, as iihowii in &g. 3, 
with an o|>en botUim, and ii plate ronde Ui cloor tin- operLtiiit: hut 
it it iritrnil^'tl tit ii-w one tif uu;in oiily. Mr, Scephonsiiii wd tinme 
strong couiniotitu hMt been nmile bocaube he alluircd a f&ully cylin- 
der to bo used — this yim not the cnse ; the «rif;innl fuuil wax a Iiak 
whtrli nppvareil in the ncirk of tho oytintlrr, whore nii ar«ltleut 
oould Di>t take pltice, I'hiu lenk wm eanity (>tAp)>ed, and did not 
in any way cHuse the necident: tlic part that gave way «a> nt tbi) 
bttttum df the oylitider, mid the other at the tvp. 

JB nmr t i. M r. RosK*n obwrred. tba war (0 prevent tba aacfllitim or 
trenatoDi miitlan lii the luhe <rai to mtk ibc cnRtnc ai Irrctnlarly u pO«t> 
lile. He cantlderfd (be 9h»|ic »f tbe prtsi w«i bail fur ci^liiii:. *ud iJul llis 
btat lawl* of eatiiiig liad ool been adopted. It nuulJ git«tlj iiupnm Um 
ttrenglh of incb w*ik if •pjro/ eMtinx irere adopted — that u, to paM tba 
noltco fluid iat« lite toould in a tpirai ilireciuin. 

Some iuierriciift DbMttuinni utrt mail* hy Dr. Koblninn, Prnttuot 
Wllllt, BDi] Mr. Wrl)tt«r, on ibt eauw of the oidllilion iaii th? wvei* I'iil 
It r«UMd 10 l!>e prt-iiei: ihf^ otntMertd itir B^HJcni might h«ve bwn ce- 
Uiinncd tbroiigli (mliation at llie piut, atimiiig fruui the iMcilUli^g moliun, 
himcter uunil, of tlin lube. 

T. On rAe Suprriorily t^ Maeadamiud Renttt/mr Streetm *^ iiOTfft 
Towm. f)y J. t'tcinr 8»ti8, Stiivcyur to the Cwnraiaaiuners of 
the Hinnia({h«ni Strvet Aut. 

lliere it a very prevnlonl and v^ry nntnral friflin;; aiminitt the 
cmplnyment of tirokdn-Ktone roadc for ■ttMtn, boeatiH^. u thoyarn 
usually manaf^, they are the ciiuso of very grmt inconvenience 
to boiiiteholdora and otiiera by tho ^eat dii«t and dirt they occh- 
*ion, and »]<» bpenune their n»uiit«naiieo and rvpnirH nr« v(>r7 
exiieniiive, while tiie dr«iij;)it of vehfolea upon theu 1« eery heavy. 

The object oftJiv |>rewnl paper is to nrot'P, from long-continued 
«pprioncw"n « Urgi- sciiie, tij«t thimc itlijerliim^ d" tint ne^vsaNrily 
ucconip.iny the use uf auch rt>nd>i, mid to ulmw how the incenveni- 
encec rany be nKirt completely nnd economically nvoiiled. 

This wihjwt biui bewi a inHtter "f enrefiul *liidy to me for many 
ycara, during Nljicli I have hiul under my Initnetlititn eliHrgfi 107 
milM Unfal of street -nud, being an area of about a quarter of n 
million of ttiguaro yai-d« of inMcndnmived «iirfMe, and nlsn the 
f«neral superlatendeiico of a cxniiidemble extent of tnrnpiko 
nmd^ The rexiilt of ibis exteiixiva and eonlinued experience 
has been to »>nvince raw th;it I>r*iken-*lorie ruHd<i, (/ ffrnfiertif eoti- 
ttrttctft anti trianagfit, and tt«ll cltiunited and tntU-ml. urn the best 
adapted for the siteetii of a liu-gc town of any detcriptlon «f road 
yet tried. 

Of Mhatever nature the mirface of a niad \» tn be, it i^ eMentia) 
that its foundation ahoHld be of firm material, »elt eiinwiliilHted 
iLnd iierfcctly dmiaed; if not, the crii«t bcconiDa tootened and 
deklroyed, tlie niad i> ruu^ and uneven, and >iearH into bolen 
and rutfl. 

Maving obtained a gwod fonndatlon, the next point la to cover 
it witli a hard i;nmpnrt triiBt, intpeniuii* to water, nnd biid to n 
proper criws-fiecllon. The Htimec inu»t li« broken to cino rejrnlar 
die, well rnked-in, and Axed there by a bindinii; componed of tiie 
grit r<)3It*ited in wet weather by the sweepinK-niiichiiics, and pre- 
wired for ibiH purpune. Tliis hiiidiri)C munt hu laid im rt*)CiilHrly, 
■nd watered until the new material ta lirinly set. Hhidi it will do 
very <]uickly, and with the regulimty of a nelUlaid pairmeitt; 
iLa uarp miKle^ uf the htuneii arv prr*erved, and tbi-re in both 
^reat saving of malcm) aud a drnier tru»t formed thaii by the 
cvnunon method of leaving the sniterial to work Into its ulnco 
without the uae of biiidtuK, — in which ciu>e, tbo anjilc* of the 
etonct) are worn off and reduced to powder, and at least one-tbird 
vf the material wn»tcd in forming a binding in whii^h the stones 
tttajf eel. Uy the improved nivthud the binding is Jvrcned vf ma- 
tcrtal that would otherwise be uxeleaa. 

Apravtic^ Uluftlrationof the principle la CTidcnced tn tho rtl-cct 
leadinc &OE1I the railway station in thin to«'a(ltirminf'liiiin), which, 
from the greJtt wear and tear to wliLch it is •wl^jett, I fuiiud neee*- 
ury to Hummer e»at. Tliin wa« dune «n the 9>>th of Angiiit ult.; 
<iA the Vffth the bindinc waa Uid on; and ou lb« l»t vf Setiteinber, 
it wft* v*U wadicd and denUMd by th« loachiae, and presented a 



surface well tonsolidnled, firm, and level: thua in five iUyt wn 
acotnnpiiiihed what under the old method would have requixtd 
Ifarra niunthit. 

In the common method, not only i« ximre great wast« if Mala- 
tixj, but the luow Rtniies occasiou dc!.-iy by iheir leeistance, gtot 
fitiffu* to the bonteii, and danger to theii feet, while the D*i«« 
produced by their jirindini: together is uimoyiutr tu the iohahit- 
aiila, L'pon the in(prove<l nn-lbiid, the hironvcnieiiccB of niU 
repair are incomparably les!i than tho«e of pavcntcnt; bod) x»- 
conting and r^Mint ma> be made iritbout stopping the tralGc. 

Under no cirruniiitaiieeti mu«t any imperfection of surface 
allowed. — if a hollow be not Immedialcly stopped it verj' miicl 
oxtendH over the nurfnce; and all loow t.ii>nei> carefully picked, 
every loose stone paased over by heavity-Iaden carrinmt. If i 
grcHind to pnwder, brc*iks (he crust of the road; ami if waterl 
porniilted t» btdfce on the turf/ice, it will enu/te great miarhief. ft 
in tUe nefcleet of thew esaentiiU prccantionii that ban led many to 
consider maradnmised r<i:uU v»ry rx|ien»ive: they art expensive !f 
m'ljleeted. (bi a well-mnde road heavy ahoaen do good, Jyr 
cleanting them; so also doe« artiliciHl wutering, if tbe r 
clean or swept quickly afler it i* waterwl. A road which ' 
fectly dry lo^m ito tenacity und the surface grinds into' 
vhenct tlie economy of Judicious watering in hut weather, w 
preserves the mad as well as prevent* the aniiuyiinee uf d 
The practice so commun iti I^ndon and elueirhere, of beavy wa. 
tering a dirty road without clraiKdnj; It, Is rery iigMrioQ* to r* ~ 
road, and merely chaof^ one nuisance into another— dost 
mud. 

A grcnt »oiin:o of u-astc both to tlioae who use and tltoM v^ 
repHir n ro.id, is to allow it to bo dlity. The dnuj^it aaon a dir 
rood is twice r» heavy &s on n clenn one — that is. ■ nurse ' 
exei't double force to draw hi>t load with ibe same speeil. 
oowt, however, nf ein|tlDyinu dniible forte Is so great l^at the I 
pedient uf diminishing the speed is generally adopted, as a hs 
ran exert greater oulling force at a nlowcr pace, lei« p')ner be 
r«|iiired U> rnrry lii« hbh body. It often linpprna that ibe n 
re^iistaiiee iiei-ufiiined by dirt diminishes the speed one-tifth or oc_ 
fourth. The effect of the dirt, therefore, in in increase the work 
by '^1 or W per icnt. It will easily be believed that sn<h n wijJO 
fitr esrreedtt the chhI of the most perfect clcnnhing. This Is t^D 
case when eleanMng is done by scnipcrv (the grrntert nieny a 
mac-ndnmined rood hits to contend against V by their nse the stone* 
nre dragged fmrn their phtees, and the adhesive dirt Is not cffeo- 
tuallv taken nitav. t^weoping ie tho only mode of cictuuing thai 
dhoufd be nllowej either on streets or turnpike roada. SirecplD^ 
by the wide brounin of the mathliie is preferable to all Other BlMCt 
uf clennring yet tried. 

It inuHt be evident that Uicse wide broom^ sww}>ing longnniti- 
iiully, with n prei^tire that enn be adjunted uecording tu circuni- 
stnnteA, tends powerfutly to preserve the rond, and to coasolidAte 
it» i<!urfiiec: they nreD>f most upon the ridges, and least upon the 
liL>llo^i-ii, thus teriilinii to reduce the former and lilt up the lati 
M'beu Uie dirl ie ^lilf, and ndbere-t firmly to the atones^ it divi 
first be well watered, when it mny be completely removed by ' 
mDchiiiG without di'>tiirbing the crust, leaving the inirface firm aad 
coni|)itcl. The use vf wuter fur thU |>urpose has been objected to 
by hifih Biitboritie:^ on the ground Imit it •!'>(* remove the uMf<iI 
grit: but the contrar)' hai been proved by nmple experience. 

I ha\'e finiud tbnt the iiso of the tiweeniri^- machines, with tW 
proper employment of water, bns rodnc^o the amount of material 
reiuired for tb* repuir of roads in Biminfrham, one-third— ««., 
from about W.uiui to lH,ooo cubic yards. The limt-namrd amovnl 
i* the nveriigo for sicvcn yoitm prei^eding thd introduction of tk* 
ma^-hines; the latter, of tlie three years Bubsemicnt. 

i'h« entire cost of elennsinfj an<( witering Birmingknta is . 
:S.i>oo/. per nnimm, or lo«« tlinn biie iienHy {wr week ^r each • 
iubabllnntn. 

It. Oh Uie yfumifiielure t(f the Fintr fratu mid Sttft*, as HfipliM k 
Criin HitiTfU, Stcvrds, aiul Jtailirtin djciet. By Mr. W. GRKE.'«a, o/ 
Uirnilnghiun. 

Nil manufacture has tended more to advance the tmprovcmefl) 
of the finer iiualliiea of Irons than that of gun-barrelo, which bat 

firocecdcd from the old ntub-twijit borrel of former days to tkt 
aminati-d nteel of the present time, and has been nttendcd wtib 
the iidrantagea of increased security and greater projectile power 
of the gun. It might be naturally in<)iiired n by the principle, iJ 
so advaolngemis, bss not l>een applied tu other niunufacturce whan 
•voa greater seeurity to life and limb in required than in a giro- 
barrel. The first ianOvalion on th« old principle of mantifacturing 
guD-baiTel», or that of making tiicm entirely from old hone-nu 
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•tiiVa, hi dtie tn thelntf Mr. Aflnnm or^r^ltmbtirf, who, twenty 
rear* npw, Iiitrrnlnceil ubiil i* yct tnrinei] Unnmicns iron, wliicb Is 
oon^tnitU'd of ulurnntc layrn of strrl niitl iron. fagrfrolM. driivfi 
dnwii into rnt\\ nnA tlicn twi»t«il; sad whfti irdileil into Itnrrvlx, 
ftmns i!ie Wnuiifii] ]}»miuwene barrel. The mcrcM i.f thii r»p*- 
rlmcnt. nut only in point of brautj* but of Mrtn^tli, was ao trrtat 
n» to l>e iiii(lifr-<-'tinititei) at nn ittcrcoM of M per cent, compnred 
withthn Mn-ii|,th itf >itil>-tn !iil iron. 

T&c next improTtrRient wns to LIciid more JiittmHtvIv stud with 
th« hvrMSDitil «tul>«, in tlio proportion of vn« to two of the Itiltrr. 
Thill wuBVlfectei] by cvUtuic ttcriip-atecl Intu piiTi-:i, nMJtniI*1iii^ 
with tlic atiilwi vi'ry cnrefully, dvatiiiiR tliem, anil tlivii vr«]iliiiK into 
a Muotn, lUid roUinc. Tht AVtvnf «idI(.iii et'cnieil in tliiit ciutf to W 
more pcrftil, fi-r tlt<>uir)t po««c^iitt( lc«» rt^H iu it* n>niit<'"itivn, 
jKet it w««.(|iiitff «'|iiAi in tenncitr. Tiie ililUcullv in vhtainiii); (■)<! 
Mub« of ijuBlity 'iidii'ifnlly goou, Krisiiif! froiii ili-teridratinn in the 
— '"tud iron, haa r«nil«r«<r tnc innnufiicturc i>f ttis vnri^ty nc«r1y 
]cte, or, in ftsfa ivbore it i* y«t t>r(xluc«d, Uie ^uuuty \* w> 
riwr na M-jirr<>ly tn rank thinl iii i]unl)(y. 

Tlie ne^t jin<I iniT«L tni|t»riHnt im^inivvincnl in inetui* i* tite mn- 
nufwltuv (it Kuu-liarreU frmu Acrap-nle^l entirWy, nnd (it lliin 
piarpDie old cooch-sprinn uo geDcri>lly in rm|uc«t, llr clipplnf; 
ViVK into pii'ce*, p«ffi-olly de&minK Uii:iu. luiil llivn «i-!diit^ in nil 
alr-fiiruace, a met*) in prnduccd nlLii-li Aurpiu'itr^ in teimnly, t«- 
Auitr. uud d«B»ity, nny nbrous uietBl Ii«fur« prvilut<Ml. The tena- 
rily v( it whun 4u)<ji-ctud to tcimion tii u dioin-ti^linir mndiine is 
at e to 'H aver that vf the i>lil itub-twist mixture. The I'crfect 
•*f*ty n( barrels prudutod fiotn it is A«li>iiit>liiii{(. N» ipiupo'tdvr 
yvl tried )ii\» power to l)ur«t thvni vhon proporly mikUufuctuTod. 

Tbe nrojire^vc viJue miachi'il to tlie«p various nielab Ims In- 
duoed Mr. (jrccucr to try ex peri tut* uta on n mure citenilcd scale. 
To cSvcL thi* he tnkt-i liifiota of CMt-sterl. from the mildeat mndo 
to No. 3 it) tlicKiilfof carlicTiiKiiliun; these after bdiift rolled intn 
Aat bara, arc to be cli^tped into »inalt pieceit, loliin&tely mixed, iind 
wetJod, lUf bt^^t•r(^ in an aii-runiJu^v: drnwn dun n in tlir inlla, rc- 
faircotted, a^C^in drawn dunri, ami then cortt (.'rluiiliiitii urtm-liarrvln, 
citbvr «itli<ir inltki>iiti]><i^'>'ly lHi»tiii(; tlicmtiiforui the Daui.nMreno 
fipiTif. HnrieU nindc iroin tliiii (which be tiriinn laniioAted hteel) 
are in rvAlitr pt^rfcclly aiife. To amrcrtnin tliif, liteechc* were 
Kreved iiitu Wtli end» of a fn>"-l<Arrel mmc than ordinarily l!icht; 
eight drnchni« of gunpowder (or three ordinary churiie^) were llicn 
lotruducol; the breech wu screwed in n^nin. and the jiowder fired 
thriiii|;h an vrilice the nize uxually fcund in fj^in'tiijiplea. The 
■lennity and tenacity of the rnelal are >utlici«nlly K'e'it effectually 
ta reH*t the en<'nnoaa furco of this great char)(L' of powder, the 
explodiiiu "'I'd p^'^'-inij! through tho uipjde like itwm fr>jm a mifetv- 
riilvc. The priiidpTe here developed is the perfection of the 
librnu* ryiftem with iriuroiwed density «'f mcUJ, The diwimilnr 
e&rlMviiiiiiti<>n i>f the nietnU fonn« diaaimjar Abreo Hhen thit* enor- 
tnoo«Iy eTl<?n.Ied, with a cnmplMe .ibsenee nf otiy crrrtalline *tmc- 
tilra in the mftid, — the I'xi-letire of trhich in any Material, either 
gMn-hbrrelit or any other maniifaetore which lieiioniv aubJ4-i-t to 
violent fntirnadono, expliHioriM, or IiIohb, may tnfcJy be tet dotru tm 
of tbe nef^ntireltind. 

Swonia are aiwtlier mnntifnrtiire to which thi* improvement ea- 
|WcLallv Appliea. Mr. (ireener obHcrvi^l that nil hi' invt-NtiftntinrM 
(Ri to fuIlT antisfy him thnt it in in nKiniiluru'iiy the Arab* pnidixd 
tneir finny •tempered Damtwcui su<'-rdj — namely, nsin^ two eteeU 
of dilTereni rarlxmiuition, mixiiif! tliem in the niniit intimati< mmi- 
n«r. and twluinc them many fiintiUEiic wny. bnl ob«ervin^ niethod 
in thnt fancy, lio iit led to think that Uiey do not temper hy 
heating, and itnmennng the blndi?^ tti n eoolinf; tlqniil, n< practised 
)>^ ui nt the |m-«ent d^iy. If we uuhjrct a ll;itnnemii hlnde tit the 
KCtirm of arid, the biniiuited utrurtunt i« lu-rfi'dly viwble: if the 
blade be litMted and InimeNed. cr)'>rta]liuiti»ii taket place, and the 
lamina diwippear* for ever. Ho win not then ^infr to disciiKK the 
mrriti of mir mode of tempering' «iri>rd«, hut would merely ullitde 
ta the fact thnt no Europenn uenpon luid ever yet been prodined 
^tjoM\ in len.teity to tlmse of D.iniatiinifl. 

The povernment in»(iectiir of unall artne gave in pviiteure before 
a ci>mniittee of the lIoiKie of < oimtinnK in May liiat, "th»t the 
•irOrd<i ninniir:<ctiired in Blrmin^'hom were not (it to be issued to 
the army." If ~>. thia question becomes of vita! importanne not 
only to that dVntrict, Imt to the whole empire. >fr. (ireeiier'a in- 
veatifintioiH wti^tieil him that lernperinir by m'^lallt^n^ the steel 

Ilj-. tentiH-riiiif in the ordinary nny) is far from the wixert courte, 
^m ha^ timrid by etperiment th»i the TXin.iiHO* bhide in it« fibrous 
•tate^ or htiTriirrr-ljardened, iH more dillirull to lireak by 100 per 
rent, than I he I-i-< Rii(:Ii«}i-madD blade; bjt temper it in the oanic 
way, and it sbowa no j;reiiier lenndty than our own. The IJuniii** 
' it destroyed by tlie aOTwn bewndm equally dHTu&c; 
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nor will aeid dvrelope Lt — It la entirely gone. Dut obaerre it witli 
a kIam^ altentively, and what ia now n mere maM of cryatal waa 
previuuiily a fihruos aysletn of the lansX ininiile aiid beautilul ar- 
TAuireniciit. The tcndeney of all erystallinc structures to Io»t 
teouitr, and ^cuarnte bj^ repented nctivii)' of tlie aaves of vibntt«il, 
ii Gvidoiit to all gcientihc men. From thv>e fact* we in.iy draw tli« 
coTi<:lu>ioo, that sword* constructed vf diiisimilar slvel^ tempered 
hy o<.>tidcn»ation of its hbres, cither by repeated rollinn^ hammer- 
iiiK, or many other pruceaaeo which o«r perfect machinery give tia 
the uppurtuuity of doin)r. llius we may bu^e to aec ceery soldier 
of the emfiire armed witli n weapon «a good, if not eo Cortif, a* tbe 
liiAhly-]iru!e<l Dama*c«ne. 

Lastly, thooffh not of least Importance At th« pretent dnr, U the 
ronatriiction of nulway axleo. ff experience •howa that the addi- 
tion uf <«ne>th!rd Et«cl to two nf iron deiibiM the etrength »f a 
maaa aoeon^trueted, whr ni't adopt thi* improreroent in railway 
axlet nnd other pnrtiiof Tnachinerron wM^h the safety of hundredii 
Kometimes di'pi-nd ? ,K few miint^fi previoiiKly to the' death of the 
late Georjre Stophenrf^n, Mv. (Jreener coomilted him on tbe imhsi- 
hlltty of improiinj? thii MM>niial mnterinl, and at hit instifntinn 
proceeded to make a cnnsidernlde n amber of experiments. It aji- 
penred to him a aettled fiu-t, that ftwn the affinity inin erinecu (at 
the various j^ndatioiia «f eleetrielty, to ffalvanlo cleclrieiiy may ba 
traced the rapid eri-^talliistion uhich t.^'Vs ploee in rnilwai* nxle«. 
lifter hnving trjivelfed over a piven number of thouennd miW. 1 1 
is well known lu alLiii>pininIed with ongriiicerin^, that axlet con- 
structed of the mail librond homo^eneniiB iron, are changed into a 
rryvtiilline state of the mmt perfect kind, extending amno iiichoi 
from thit journal. Thin, it may he asHiimed. in elTpL'ted by the gal- 
vanio electriclly generated by the hearinen and the Jonmai while 
in mpid motion. To this aliio, he apprehemlH, may be attribute*! 
llie icrvat tenilonrv of aslea to heat. To B<icertaiii thia fact, Mr. 
Greener anbjecied wire of variotta nietala, from the ordinary Iron 
wire to wire constructed of hln larhinated ateel. to a strong and 
lengtliened current of electricity, fur a period of two hount, which 
effectually changed the fibre of the inferior irons to a cryHlalline 
state, — their tenacity wai entirely d<>«troyad, and breaking with 
tlio brittlenesH of ^Ims. The hiKliIy titimtia Mate of both the mix- 
turcK of steel and inin. and the tibroiii ateal, waa not iiffected in 
the like ratii^— not even aAer enduring the ]iDaMtf« of tlio ctirreut 
for double the period. Hence he inferred that mhlnres of steel 
liiid initi in aslti! would not only add to their diiTnbility nnd Mfcty, 
but moterially lesien tbu contumption of the lubriciiting inaUTiul. 
This rcfiutl will alao he materially advanced by tlie^ adopt ion of a 
hollow axle, — not Juillme axlen, wliiidi require inneased dutmetoror 
surface, but an axle of prceifety the present dinenslona, with a 
perforation not exwediiifT 4-inch in diameter: but thia is a queatkm 
of importance enough to demand a papur esrlnmvely deroted to it. 

To the adoption of miacil steel and iron vt attributed the nic- 
C«a»fid uoe of the Kiin-banioon; for many vear^ no iron could be 
found vhicb would effuctuatly reoixt the rapiii motion kivcu to it bv 
gunpowder. It is a fact beyond diRpute, that all ijiin-bnrTcIs will 
oiilv xtund a certain number of cajilosiuns: an ordinary ii-ou bnrrel 
will feeldt'ui stiind a repetition of iitur proofK, — and be their •(uulity 
even the be*t, n certain number of yeam' u»e chaniree their natnre, 
nnd they becnme unMfo. tfo it is with railway uxics, and, in abort, 
idl Mt ruicturi*-* of Ihia metal, which, after u given time, part with 
every qiinlitr thnt rendtfm them valuable. Aiid thus nri»i<a a qnea- 
tiun whrthi-r the construction «f horii«>rit>l Kridges of iron ii cal- 
culated to endure the nuuty yeara their projector* hope. The 
waves of rihmtion, from the rapid paMage of the locomotive, jtar- 
t^kcii mndi of the nature of concision, and a* moh, ia peculiarly 
liable to be cliuued aa ana of tho^e injured by excaaiive vibration. 

Xrntarfiv.— Tbe rxEdDSKT (Mr. 3t*[il'rii«on} rcniaiktd on tbe daoglr of 
uniffiirig rai-U and rr«>nni«| fimn that awuniplion. With r«pecl to lfc< 
influence of tilniiion on the tinictare of tniD, he contidtied there wa^ good 
riwrn to d«ubt thai the beirins force or prsMuni uiroa mcttU cauKd'crjt- 
lalliialinn. (I wii \<j nu nieani proved thai >*il»<;' ailn* wtrie •ohject to 
tke pitiap of ecrrenii of el«ctflciti', and ihcrefoi^ f^tanUDg tha aHaoiplioa 
llui the pauage of Die elrclric cuir'rcnt changed tbe ehatteler of the Iroa, 
■ here wu a hnk wanting io the cbila of leaioniait. iaatmucta U It wu hOI 
proud Diat ixlet wete subjeol lo tbii vleelrical luCuence. Moreover be mi 
incljotd to dauljt whcibir if a piece of iron was ai Aral perfectly flbratMi 
viliratiaa would crtr chaagc the tituctuie ot lb* niolaL 7b« bMiaa of 
Corniah enginea, ht caauplc, vera iut>)cc4 to «>lt piCHUie; lh<y ocrtt 
beeiiue crjalillitcd; the ci>naecliiiK-ri)[t o( ■ locooiolit* wai lubjtct to 
«re*t viliratian, itraia, and pr*uur«. M'lratiag ei|bl li«e* a aeeoail whta 
ihe Telifitj ii 40 inllM an hour : he b*d watched tbe weir of a nd for 
ihren ;ear», ind aa change wai peicepliblc ia the iirurtiire of tl>e iroa. He 
doubted, ibetcfarc, Ihe comctneH of the it>uni[iiioD made by Mr. Grteocri 
— .\ft<r< few words from Mr. Kobrm in niipon ef (bit opluloiiitbedU- 
ciwieu tttrawatcd. 
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S. On tkt muifi attd fiMtaM of pr^fntion of th^ Oscittatim iff tha 
IFfterfa ijf Ijonmatin Eaainei. By Mr, IIcjItok, 

Mt. HntoB vnhibit^d « initrliiii« re|>rco«(alinK • locomallve en- 
||in<>, tn pn>i-« the muw %rA prevention or tbrir AafillaUun on 
rtillvayi. Ho firA thawed the muchine Bimplv irith th« ]>ii«t(vn, 
rixl, and eunneetinfi-rod ftttni^hrd t« tb« wh«eL When tlt« tnn- 
chino wifl set in motion bIouI)', It rcmniiiMl «tMdy «n the table; 
hut by Increiwinf; the v«1ncitT of the wIteeU, it be^r&n to owilUte 
Hnd jtiin|> about, «Itb<iiiKh uftth uhpel hftd n bAUnc^-^Oisht In it, 
e<{UHl to the veiftht uf thu cmtik-pin ami th« (wnn^rtiaff-rod. He 
then k1mi«'(>>I th(! machine with iTeii>ht>< pUced in the vheels equal 
tu tlie weight "I* thp |3ii«tnTis MflJ )r«>Armp;, or all that mavcH in n 
tiorixontat line. WIu'u the vthpctn of th» mnchina itere itet in 
motion with gr*»it ret'tdty, the mitchlR« did not oacillate, but It 
jumped ji>ur|>tMiilicuI»rly up »nd di>wn. 

Mr. Ilentvn then nttuclitid t<> the mnohiiii; hi* imprvvcmeutc, f'^r 
the purittKc cf »huwiug the inipurtunce of pluciu^ muviiiK wrtKbta 
in oiipo^to dircctiona to vach othvr nt hi^b YcWiti<.-s. He ob- 
Mervei! thnt when im eriffin« of W-hicii ttn-kc with (!-ftvt driving, 
vbeein ni>« I j ktroke* tier miDute, er 3 miles jier boor, it rei(uir«d 
one-tenth uf th« weight mi>vin^ hArizonl^Uy (that >», the pUtan 
nnd f»rin|t) to Mop It and turn it again; at 35 strolte* pt'f 
mluuto, on«-half it« weight; ul Tl »truk«« perminut«, oace-and- 
n-half it* weight; and at 100 strvket per minute, four times its 
own weigkt. 

A 




1. auManCnaktitedoa crank nin B. 
?. C^ 'Bk |>tn ID illuu. 
fl. M'*i(tit t" Iwlann cniik-|iita Id Vbtvl. 
t. t*>B*rllnf RmI. 

ft. H 'lln vr BbU-iit rticbl trmlUni In in 
opi>ualt( dlFiiliiu u plaiun K, 



Jtf/irtmet to farU f9lui*g 

OteVMim. 

A. DKTin(-«h(«lvi ■ iriituBioitn Kofiiia. 

H. Cnnk |.ln in wtunl. 

C C ninrcLlnt rod. 

1). BIIUaOMr. 

I-', rtiioii and Rcxl. 

r. SUain Crllflil.r. B. ttftl. 



If a wciu;)it (4). witli cvaneclinK-rod (i), nnd an aux'iliaiT crnnk 
(I), be att«ched tu the head of Ihc crauk-pin (I), e<iual to tlic 
weight of the pittofi (F) and i%* Keyring, ho m tu make tbe weight 
run to tliC left hand at \\it miiku inntaiit tbe pisloa goes tu the 
riglit, Uie blu«- to (top lh« )iii<li>ii iiiid miikc it return will be 
received in the auxiliary crank ( I), iniitoad of in tbe H'beel, pro- 
ducing tlirrHiy n lietitntl point in the centre and Htenditie-i^ of 
motion; (V-r when tbe bluw ia received in tbe vheela, the irmnk* 
being at ri^ht angles, it i* cummunicated through (lie axle, and 
givM a In-lKting motion to the whole framing of the «ngin«: thi^ 
oaeilUtiun in founiL to bis gr^tateitt wlii>n the engine in running mn«t 
rMnilar for speed, and the pi«C0D gnin^ tbe umo way with the on- 
dilation at tli« carriage. 

Mr. Henton thtin ftet in motion the machine with hit improvp- 
menU, aa nhou-n in the annexed enitraving, when Uif^re wua not the 
flUghtCflt twcUlatioD or jumping to be seen. 

10. On a 3furHne/r/r t'l-nlilatiiijt Oial Minet. Ily Mr, U'lixiau 
BaLTXraN, of Newpurt, Muamoutli*!iire, 

Mr. Brtuitun iituled that he pn>|>uved to de««ribe the urdiiuiry 
meJino uspil to elTect raxefactiun of the air in enol mtne>), eo as tv 
vrntiiiite the works; to make tome prncticn] oboervation* on tbe 
aniouut of power generated by thvHe tneaus "I'd the elferta uf the 
urdimiry apvlicaltoii of them; to point out wbnt appears to be the 
inherent defect* uf the printiplo of h^at a« a veiitilnlnr lo n coal 
mine; and, Instly, to dc«cribc the nppamtu* inrenled and erected 
for Thotnas Powell, E«|,, of (he Cacr, near Newport, and which 
he would recommend ne a niechnnieal eubctitule for the furnace, 
poneiaiiw much greater power of rarcfiicliun, and in many respect* 
Htter toiipted to the varying circumttancci of coal miticsgeufr- 
rally. 

Mr. Flmnton stated that tbe ens* and facility with which ntmo- 
Ritlierie air movc< upon it* receiving an incriMiac of temperature \* 
the principle ujnm which the ordinary method of ventilation Is 
cundiicied, In finking a olian, tbe heat communicated to 1h« nir 
in de«eending, and it« eootftct with the bodies ot the men, U 



aaually sufficient to create an aacendiftg and deacendins < 
for tbe ouiiply of freth air; and this is greatly promoted by i 
tition dividing the ahafl into two compartmenta, thsdawncMJ 
one tide, the upoaat en the other, The tame thing ia accomiilJi'" 
by wnkingtwu umtiguoua shaTta. But little progreaa can be d 
in working a colliery till n mnre cfcctoal nHMW of rentiUtis 
applied. For ibis »urpi>»e, a furnace, or larxe open grate, U i 
(tructed near to tne upCHsl-ntmft, upon which a constant fin ia 
maintained, over whidi the air pnenc*. and ia rarefied in 
grem from the working" of the colliery to tliO upcaat-nltal _ 
its buoyuncy creatwn a draiiKiit tlu^ougb the mmificatloDs' 
mine back to the downcast- almfl. 

In order toindgv of this mode of rarefaction, Mr, Branton CM^ 
•tructed u Table f No. l.) of eaty application, iJiowing tbe OJi| 
siim and weight of ajr nt every 10^ of bent from freezing t« f 
&l»o n plain way of applying it to any particular cnse. 
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It must be evident thnt the iiKuenMon of air In the upcaat ii 
■■wing III its lietng viilumi' fur volume lighter than the air In the 
dowDCAHL, and that lighlne»4 \t uht^nea by bnting, nnd that the 
pxpariduii c<iRse<iueat on heut ia the true moamn of its Ivvity 
tendency to ri«e. 

Let the ligure* A, and B, represent two thatta ot e(|unl depth 
SOO feet; A. the downcast. 13. the upcast. Let as mtppoee tJie 
in A, <i!i% and the .iveragF heat in II, lH-2°. It will bs wficsMt 
all practical i»iir|i<iiieti to carry out lite calculation In perpendicu 
feet of 1 foot area, then we have (sec Table I-)— 

A. MM) nUe trti.tl' >iSlK i Ml VOO 

B, Ml n ioi^ u I'ja = hTs.omi * tIB ■ nv 

^ 'JW piif ■*■ 

Showing that $00 feet at IBS' Is balanced by TSO feet at ««•, M 
in the dingr'im, lenviiis ITO feel nt .^18 = 8^,800 graina, or abinit 
1%-.i lb, on lUc Miuare ruol, as a graviUting power to propel tlie air 
upward in the Hhaft B. 

Mr. Urunton was nvare of Tanous mlea that hare been laid 
down for cakulaling tlic velocity and force with which tlie «r 
HNcenda Che upcji^t-dhaft; but lie haa never found thcin to tally 
irith experience, hut often imposing it nvtloa of security where 
danger ought nitlier to have been apprehended. Thi» iuduoed 
him tu investigate the eul'JL-et, udiuitieil tu be on all hands an tn- 
trica'e one, and to submit the fvllowiDg hrpotbet'i^ which, it cor- 
rect, may prevent the furn.iceaii a power of rarefaction being rated 
beyond ltd cajfiibility, as it lins been many tiuee, to tbft feeHul 
dcBlruction ot human life. 

The principle upon which Mr. Brunton thinkn (he velocity of 
thi; ail in two nhaft* A, and B, acting nluiie and uiiconrtectei] 
with tlie working of Ihe colliery, skoald be calculated, i* anal",.-'""' 
to two weights .\, B. Biiflpeiided by a Uoo muaing over a i lli^ y 
(>up|x>«cd without friction), and the length of the line may re- 
present the depth of the shafts. WhiUt the wcifihts A. and B, 
are eniLiil, there CAn be no motion, for thuv neutruimo eiaeh othev; 
but if a weight ((:) ia added to one of the weights X, or B, ihca 
motion will take place, hut the added vei^ht C, will not deweeaJl 
AS it would if it descended alone freely, for it cannot move witboat 
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eammnni rati rift an e4|iinl mnlion to the tvn wei^hU A. nnA B; an 
■qaal force must Uiereforv b« distrlbiitMl thrnuffh t)ii> Ihrfti- iret||^U 
A, B, KDd C, Mn<I Hint ftiwn rnii «nly rnnic frtun th* ^avltntin^ 
fore* of the Utter (C), thin force lH>'jri(!: Dint nlth wlii^h it wmiU 
•ctuallf dMovnd if left to itj«If. If A, and O. beeacli 10, aiitl C = 
I, then the man tliniii|[li which thr forre » dilfiiMd viU b« equal 
to 21 tintra the vel|rlit of C. 'Die fnnt xctiikll}' eKintinc in ench 
portion nf th« mana is therefore the 21th part of what it wou in 
r»ch |>i>rtion i>f the uddrri «reiRht C, and will in thif comblnntion 
deacend with the 21th part of Ihu vrJm'ity thiit it would do if it 
dencrndnl frei-lj. Hint ia, tlie 21th part of the ordiniiry fffirt of 
Kraviljr. Having thim cnd«avoiirrd to explnin the prim-i|)te iiixin 
wtilch the furoMce rarefiKtiiin |>rocHds let lu uow furthej illua- 
tratc it. 

If- 1.— accuooU Sl*r«ikn. 




r\g. T- man. 

Sutrpow 900 fvet in I), nnd TSO In A, represent the wdghts A. 
aitd H, l>ft|antii)|{ envh othi-r, aiid 170 the wviKht (.', uitli t> full 
*-f 9tMf ffrct, the veluuity ui:i|uirc4 tliereby hwo fuJlinir f^ely 
It theoretically 210 feet per second; hut 170 i* the lO-6th part vf 
Iswi (the auft) of WW, 730, mid 170), conHfiiuently 2H> divided by 
l«< pivea ii» va-T f««t per second for the real velocity in the 
npcMt-ahnfl. 

Thiid we have nn npptosimation at leiwt to the velocity of the 
air In the two dinfts; dtil wlii(.-h it after all of little pritAttCAl UM 
or afiulicatinn ; for, the direct r>p«ni»K hclvecn the <hii(t being 
ftmted, the weL-hlt', 170 (whith in Itie luppawd caae is ei^ual to 
I^Alb. iipna the giiuare foot) immediately becomes » frrnviialing 
fcvofi de>iGviiiIin|t with more or lem veWily u* it in enubU-d to 
propel the air through the w»rkin^ uf tlie colliery; and, taking; 
l^-A m the first muTer or caii>e, we niny look for 9 as the meehniii- 
ca] aSwt in mnviiiK the air thr<iiif(h nil thv air-cotiraea of the eut- 
Jicrj, aud lUtlraately ilinehurtfin^ it through the it pra&t -shaft into 
Ike atHKMphvre; and thuugn it U ini;iracUc«bIe to tal-iiici.* the 



aeeeuRt by ewtiniatinf; Iheaetual weight of nir in the colliery, the 
dilTerent velocities with which it is prajicllrd, tiif ether with the 
anidiiiit nf retardalionH, which if obtainnd wnuld accurately exprvsn 
the fon-e ap)ilied. y«t the aggregate way be aatisfactarily nM-er- 
talneilhythe application of tM «at«r^uge to anyainsle (Mirtilion 
or door' which tiiops the direct paange »f the air i>etween the 
thnfta, and coiittrain* it to Lake the drciiit of tlie colliery wnrk- 
inipt; Lhiit i<^ where the downcaat and upcam shafts are rdiitixiiiuis, 
and one side of the door is directly nnrt freely rimnccled "1th tlie 
influaiit mrreiit from the liottoin of the dnwni'aHt, and the other 
Hide nimilurly connected with the effluent current «« it enter* the 
iipcjiHt, the difference of the height of the wter in the lubet of 
the ffnii^e will express the force aiydied to ntainluin ihc current 
hflwecn the Imttoin of the two ttluiUa paitsin;; ihrmii^h the work- 
inKM uf tlie coUierv analogous to the amount of furcv re4|uired to 
draw a long rope llirough a winding [iniisti|re> 

Mr. Brunton neil described the mechnmcal mwini of the ren- 
tilator he haa erected for Thomiis Powell, Vmj., of the (iaer, near 
Newport, MuniiiniitliNhire, upiiu one of his collieries and the par- 
(icuUr aili'aiil^ift'es it poHesHcs orer the furnace nt a reuliUlur. 
Over or near to the upenst shaft is coiiotnictedti h»lluw dr>iin, with 
cuiTilioenr compart mrntt. through which the air la dlwhargtd 
with that degree uf force flue to the velocity with which the dniro 
ret'olvet uiion Its axis. The dingrams ligs. 1, mid 2, represent ii 

Slfin and elevation of the verililator. A, i« u driiin, 22 feet exterior 
iameter, with rurriliueiir cum part men 1 1> B, 16 feet rnenii d(*- 
meler; C, is a sleai^ensine to gi»c mulion to Ihc ventilator, the 
centrifnpal force of which at liii revoliitiuuit per minute will 1m 
3S-2S. which, multiplied by the wei^hl of 6 ruliic feet of air = 
^BT( "f a pound, vtll Kive a presituie of 17* pounclit ou the square 
foot, as the nniDunt of rarefaction produced in the iulerlor of the 
dnim. nnd consequently in ihv npc-HHt bhnft with Khich it is con- 
nert(i) [by 1>, t!if air culvert), which ia much beyond what can I* 
ubtniiied liv the furnace, yet grciitly within the litnit» vf the c«»^a- 
bility of tftin mnchine, as nhown hetuw. The amount of rarefac- 
tion is gtivrine*! by the i>j>ee<l of the engine, and is nlt*> under «ni-, 
etint iind vinible inspection by a water or mcrcunol sau^: ^^'*^ 
when the drum revolves 

i;i)ciBi4(|i« nlbvla tbonntaciivs Is 4'3lb>ottiqa*r« (•M. 

•M .. • 97 „ 

l-M ., . i.tn 

IW « • 'M' 

1*0 „ „ »0 

110 » (. tiTff •> 

In order better to nndenrtand the peculiar self-adHptnlion nf 
thii apparntua to all Ihc tircunnlanceti that prrwnt thfiiiielvet In 
the ventilation uf ci>llieriee. let us supjiose it allujtelher uaeon- 
necteil with any length of nir.eoiirHe, tlie air from the Blinosphcre 
hating free aeuens to the centre, and xpare for free ilimrluirge fruui 
the cireum fere nee, and a velucity given to it uf 140 revolution* 
per niiiiule. creuting a rarefaction of ^7 lb. per siiuarr fowl in ihii 
middle of the drum; then the veUieity of the air thrungb the 
maeliirie would be 108 feet per second, snd the ii^iirettnte amount- 
iti^ to «*Sl cubic feet per second, or ftiiA-44ti jier iiiinulc. 

Then Ii'l u» HU|>pcHW a state the very reverse of the above— vi«., 
that iiu air be perniilled to enter the drum nl the centre part, of 
course none can he dischsrged dl the cirrumfcrencc ; therefore, 
ihero being no renstanre lu the mutiuiKif the dniin from dincharitu 
of air ihrouKli the curvilinear compartments, but the [luwer of thn 
engine continuing the same, is consequently expended in increasing 
the vclortCy uf the drum, and thereby the rarefaction. In the 
furnirr case the effect in ealiihited in the di^chorge uf air; in tlw 
lit Iter by the decree uf rarefacliun maintniDcd in tlie middle ufthe 
drum. 

From eonniderntiun of these two case^ it is manifesl that the 
power required to work tbe machine will lie as Ihe quantity of air 
ascending the upcaat-afaafl, and the amount of rnrefaclion reiiuireil 
to draw il tbrniigh the eolUery; and such Is the principle of seU- 
adjuvtmentuf thiH apiMT.tlus,that if fnan any cause a lese (I'l.-inlity 
of air is pawed through the cwUiery at one time Ihnn another, the 
engine (alwayM exerting the same power) will of itti own uccuni 
acrelerate the velocity of the dnim and iiicrra^ the rnrefiK-tiun, 
for. the power applinl lieing the »ame, the effect will be commcit. 
surate in the qiinntity of air discharged, the amount of rarefaction 
attained, or both c»iubined. 

The machine is an entirely new modilicatina of the fan, Ita 
construction is of the most simple inte^FTid character; it has nu 
valves or separate moving pnrls; hua no attrition, anil all the 
friijtiiin in ii-Kidted Into a foot pivot moving in oil; when at reat 
offers no iiutiediment to air ascending fmm the shaft, is very inea- 
pensive. ana liable to no deranijcneDl; in sliort, it is a nmple ine- 
cJumJcal implemeni, whcrebjr any degree of rarcfnctiuu uecc*«i«>i 
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to vtiiijlation it rendeMd c«rtAia Aod re^Ur, brinfr sulijeiM to tb» 
IsM of fOiitrol farcen, uhich U lu fixad sod il«t«nniniita we tbkt bji 
whidi a Kt«a« fnlls (n tlie eiirth. 

In iinitfttion af our C'urntsli tneUiud of Mtimntinf the liflinf; of 
v-Ater froin the niinsa, Mr. Brunlua haa, iii 'Vmhlv No. II.. dcnirmi- 
iint«(I ttie p"«-cr otcmary to [Hropd th« ftir bj- prtuitd* ral)ui)|[ 
1 foot per ntiiiule; l>ii( in tne u« of thin Ubie it niuat l>e l>otti« in 
tninit tniit the preMure ]>cr Ni)uiire fijul i« timt diip l<> the velocity, 
■nd, to pro(ItiC« litis current, nn ic>cri>-i*e ofas or :«) pur ■■*rit, murt 
li» mH<1e, at iu vrdinary mccliniiicul (>p6rnttt>n«, wlii^ro 100 uwy re- 
|)re«ent th« pouer or c«um «ui1 74 tlie cfTeL-t. 

It. Tie IhtieeaiiM PrM*»»/i>r Drging and Seasoning Wood and 
nthrr Buit«piali. Bj- Mr H. 1>avimn, C K. 

Mr, I>«i-iBon Htiitcd Utnt all utticr mcthodfl nmsiMcJ in genemt- 
tii^ licat l>vn;[iipI«nttlMtinn, or thnju-iiiy (ifTlieAt frtim » IiMted 
■fitfiivv, wlicthct- th« eiirfave he brick flues, cockiM, eteiuii or hoC- 
*^lcr pipe*. Heat is easilr ■ttoinnble in Uiis WAjr. nnd to itlinoet 
•nj- gmJi: of t«»|>eni,lurr: Init hwit h wit the imlr eoMTiitinl re- 
<]'iircil for dr)'it)f,', ui why itoe* the blcndier or lAUiiiIrou hung out 
ihHr nrticles to dry on a cold Mardi morninfr. It is true tlint heat 
fA«ilitHte(t At cvapifnition of the watery particlw; but n current » 
likewUo necenn^ir}-, i>tli(rwi.i« nil tlu' WAti-r uhiHi in thiia cuiiverted 
into rnpour will only tend to cluu-^.'e tlie diainber with steatii; oud 
it is not until this stcnni has arnrcd nt ■ crrlnin cxt-eM, or prcx- 
Hiirc, thnt it <iil] make ita ucnpc, and the i>periitiua uf drying 
renlly commence. *' 

The nmovnt of ctirrent olitainiiMi' in thin *ay ra proportlooBd t« 
Iht rnrcr«iti'ni, nnd qiiuntityof air adititti-d nnd nllowcd to come 
in r/intart »itli thu hi^ntrd medium: if little in admitted, there >!> 
litlU current, on iiiureiunnl temiwratoTV, and likewise uu iiirroniicd 
t-dhmie of vn))uur, — it, r!c« itrta.,if o larnrer nmounl of Btmvsphcric 
air in •dtnittetl, there will be n eorrcsponding inrr*ii««)i| current, a 
ISKencd Irrniicrntiire, »ud much le»» N-apour, The ordinary ciit^ 
rent «htaiiinl>le in thi# wiiy nixv be tnken ut 3 or 4 f«et per Mcoiiil. 

To mliji>ct ftjiy tirticic to a alow current of heot in * cOTO|rara- 
ttvely eloM chamber, or where llicre '» an exceediii|r1y bi»«II aper- 
ture for the euuipo of vnpour, whereby Ihul Hrlirle (whatovorit 
may be) UenTe)op»d in im iilmoiiphercof ito ownitoiun, i< (to give 
It lu prupor nnnie) not drjintf. but HHvmg. If lliore i* next to Do 
escape nt nil, h* in the cjue of an ov«n, it in in resdity luiking. 

Kir. J>it'iM>n stated thnt it ix not only a ninvini; hut n rnjiid cnr- 
rcnt which is the gTi>At dciidoriitlun for •ll drying piirpo*e*; nnd 
that it i« thi" impulsion of atmospheric air. »t the veloi-ity of tho 
hnrrifnne, or upnardii of 100 miles per hour (or any other Epeed), 
cOfnbiiieil with the element of hent under perfcet control, which fn 
fact eniiitilutes the de^ici^atinf; proce**. 

Sir, Daviwjii next pn>r-eMeii to dcimhe thi» mean; by whieh the 
liro opcrntioiii of current and hent nro Arokteil nnd kept up; nnd 
Bnmeiip[itii-:ttiiin<j nhii'h have hcon mnde of the proeew, together 
with the pnictirHl ri!<Tult«. — The dryinjc appamtua, fioaiisting of ■ 
aeries of c.i&t-iron pipi'<<, (o united tn^^ether nn to form one enii- 
linuoiiH pipe bent verticjJly into au wrch form, nnd Ket in a eadnft 
of briirUMurk, with a comnion furnnee, ■u.rroiiniled on the sidn and 
tup by the id]n!K, i-iimprdhetulB nt once the heatinp medioni. TIio 
rurrt'iil tif air in cntuted by a ciinimivn blii-wiiift-fim, whieli can of 
cout^e be driren at any re(|\iired Kjiecd either bv himd or n &team- 
engine. Pur «1] ntdinnry drj'ine purpixci, every ihnusnml ccibic 
feet of space of the dryiti^ i-)iiitnbt>r reqnireti ^H liuperficiid feet of 
hsatijTK tiurfnt'e in the pipen fnriniiigthe fiirnnci?. 

So far a* re^ardu the con>tructhiii of the npp»riiliiH,nnd themode 
of cnnveyiiijit thu huiilt-d iiir into, and theesL--»pe fn»m, the chjimliiT 
or sHive, the same plun i« eiirmd nut in <ill cavi-i where mere drv- 
in(r i« re()uir(>d, whether it be fur woiui, jixrm. fubricH of all kiixiK, 
atarch, nuipir, lenlher, pflper, or indeed any article whntever which 
uimily re4|uireii nunnturv cv.ipcir.ited from It. The iirrnngement ia 
BN fill i<rw»— viz. one, mo, iir more, rhanne!' "r piptw bein;i[ laid In 
or upon ihe floor of a bujldiiif, whi(«e Neetional urea rt>rre«p(mda 
in the Bs^ff;iitf with the healed outlet of the nppnrHtii>i: the cur- 
lentt of nir Ix-iiti; driven into thpMe by a fan. in allowed to eaeape 
through snuill perfor^Iiuti* made an the tup or aide* of the chan- 
nels or pipe* an the cnse lUAy he, these perforations rorreitpoitdin)C 
Again In unmunt of «nperfidal area with the heiited outlet : in ihU 
vay a unifuim iimotmi of nirrent ax well hh lemnerature i« diotri- 
Inited throughout the chainlier, and riaea towarda the reflating 
nrilit-ca provided in the roof or udes of the building for the eacape 
uf moisture. 

Air. Pavison then proceeded to evpUin the application of ttte 
dcaiMTiilin^ iiroceaa to the piirifviriv of ttrewera' cmkf. nldrh hiul 
liecti atlnptm] nt anmeof tlie leadioi; ureweriea in Knirland and Ire- 
laud; at the brewery of .Messrs. tiuinne<i», of Dubliu, upunrds of 



one million eaahs in foar yearc had aadatgofifrtbe p m cew. He 
then explained the application of the proee« to tb* dtying wr am- 

MPMJrijf I'/ iruoil. 

The odvantaffea of this process for drying nrood are that it ta a 
true iniitnlor of tlimw elrmeiit't which are *aid to b» the beat ■««. 
M>nf m of wood, vie. (he March wind with a summer beat, with thit 
additioa — that a current of air exceedinff by far that of any ordU 
nar^* wind, nnd a bent beyond that of anv ordinnry aummer. >• 
iuKtaiillv and onirtnntly at cutitiiand, and kepi up until e^ery 
(train ol* niotature U enpelled. The i^reener the wooit. the easier 
and more perfect i« the expulsion of nioLxt'ire, and at the same 
lime the unlive Ktrmgth of the fibre bt woured bv the immediate 
evapttralion of all vajjetable Juicea or moliture likely to ferment 
and carry on deconiponiiion. The fcum*. instead of being remo^'ed, 
are coagulated nnd hardened, and tliu texture of the wood gen^ 
rally (hnrinK been hrouvht iuto ilEt mutt complete slate of afTiT^ 
gallon and density) ia much lets liable Co imbibe aUnoipberic moia> 
ture, nnd nltO);etber let;* prone to decay. The colour of malio^ny 
and nther fnncy woiidi* in not only prMcrred but improved, thai 
avoiding everjthlrgc niiproacbing to a stain, aa b too frei|ueiitly 
the casoBCcordinif to tde ordJmiry method of ■etaonlll^ aticb vood^ 
Shrinking Is entirely ohvinted, The cost of deuccstinK i* ina^^H 
pennjve — not exi-ecdiiift lli« Interetit of money aunk in faying-J^H 
aijod to seasDii In the ortlinary n-ay. — The proceaaliaa been imIoou^B 
nt tho Tower of London for the ^cKHming o/ ffun stocka- ana by 
McNira. Hall and Co., nhiii-linildera, <if Aberdeen, "ho Imre ap- 

Slied the praceiM to setaoninK vond for veaaeb^ pnrtk-titnrly tu 
ecks of veasela; and alnn by numerous builders in London. 
The nnuexed Table will show ibc comp-imtire strength and 
dedemion of diriici;ikted sjiei-imena, and iheir duplicated oAcr four 
monlhfe' seaMtuing in the ordinary way. 



l>Ci1CCItcd 




Dr^ikr wirh 




IniriaM Iii 


Mwrngi 


<w 


LUnculoa. 


Pui.i.rta' 


t}ca(<tt«a. 


tUmtflk 


laciiMM. 


othcral'v. 




Wrlflit. 




hf Oateaiitm 






S'l. Fmi. 


iLj. 


Inrli**. 


Nt C<iit. 


rc« Cuk 


IVrtow PrtW. 












Deilvcittil . . 
Not ., 


1 
I 


401 


s 

It 


113 


• 


D«si(<CA(ed 

Not .. 


11 


luj 


s 

41 


\ S2-S 


IM 


DcKiecBi*d 


3 


S»4 


3* 


19-1 




Not .. 


3 


716 


41 


J 


ttiga Pint. 












Dfiiccaied 

Not .. 


3 
5 


7M 


a* 

41 


' ZO'4 


20^ 


Uafiajtnji. 












D*(ii.'>.'at*d 1 . 
Not ■• 


I 

1 


6^1 


It 


11*4 




Detieeatcd 


11 


iK&l 


e» 


l$-0 




Not .. 


11 


lit 


SI 


' IM 


D«liCCBttd 


t 


43( 


i| 


100 


Not .. 


Z 


394 


H 




Deaiccsied 


3 


l&M 


*J 


12-3 

J 




Hot .. 


3 


13IS 


At 




E^ylUA Oak. 








I 


D'airGalrd ,. 


1 


"1 


n 


12-9 *] 1 
. "■» J ^ 


Not ., 

Detiwakfl 


3 


^•1 
3SJ 


4i 


Hot .. 


8 


327 


<\ 



(ictBtiUrJr itFiimlJr, i»v^iif Li l^** ■!>• rliiirni tirJiif f wpivr«rl iiHjrr *Mh ■ .Uw at t 
latiilnfr th* r*l«of knaaiili.f TjjFlh* dvkkt .ting ni.ihnd mm par* *i^h ihivtai vrVf 
Ki'r ThI, i^Tpivrt Uir f pfci'-ni* vrrr In itdn, Firi'diii^ri plvnulor ]iw^. ■* «• Bo uav 
b'lili iti 111* uoia VHilihi. Tliii ■i)rcln>tiJ>. Iitirrv.-r. Of nbirh IhaFt mi t iQiih*. buoag 
li<ru l^n "UI vf itir Titflr, il*v wl«^4 r«t4LtB u>4L)r ix VHi>lL]fr«e vaAdtoOf (vrrert fv M 

|l>*ClksljlUf(llH*<, 

llefoie cloflng these brief remarks on this portion of the sob* 
Ject, it ought to be mentioned in reference to imiir^gnating timbs 
u itli any pretierv.-ttive mixture, thnt timber vhieh hui thun been m 
completely uxhauitted of nil aqueous juirticles is in the bent prmibk 
ii^julitinn to receive in^redientH of nny kind, hut more eepeeiallf 
if Umber iontead of beiii|c allowed to cool after it in removed fren 
the demccatiniE chamber, u immediately plunged into a cold anti- 
Mptio: it will be clear thnt a very conriderable charging of the 
pore* muftt inevitably lake plare. A variety of fencimr. railway 
sleepers keys, &o. having been treated in thia way, and the «ecy 
lieit remiltn having ho twir been olMerved, the plan is with canfidenee 
reeoimneiided na one which unght tu he nmre cl<iitely fultowed sp. 
In moat cnsea, iBimi-rsinn, it ia believed, will lie quite unneeeecary, 
for if the deeicoiiliun of the timber ia only complete, all that can 
be wanted w 111 he n thorough nwttng of some oleagiuous fiold I 
clofO the external porca. 
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Pop MifM pnn/i'n; tTi« proeNi ]< nn<i«t KdvantneOMisIr kd*pt«d ; 
it «fMble« the «p»rM(>r, with the merp tiimiti)- ofthc )iiiri<l, to re- 
gulste the h^nt and eunrnt <i» n* to niit the ttvic of goois which 
V« b«uig tlin>wn off frum tlie machine. One'lipatiii|r apiHU-ilna 
can- be rendered arttLliiblu for on?, eifflit, or more iTiaclilii««. Mcb 
jiriming perlupa a different kind of Hihric, n* w«ll «* n d(ff«r<-nt 
■mount of cnloiir; nnd when it U borix! in mind that these ma- 
ekinee are known lu print from (,(K)(i to 6,o»o yardi per day, it 
mnnot be » vrifMa^ cuiiMder»Uuu Ui li«v« ■ Mtrnmand of drying 
power, asihna deaenbed. 

12. tjn a Palfnt Hn/^-.V*V^. By Mt. PAaKiKxnf. 

This itiMnimenI i<i (T'Onctnirled fur meniiurinK water aii Rit)t|>ltftl 
fmtn liie wnter•^l.-liII^ iii tlip ntrrcta to privnte houecv. facturiea, 
And other ]i1iu->es. Mr. I'lirkiiiiuiii »tnt<fl thiit it wa« oimiile in mit- 
ttructiun, uiiifonn in motion, ncnrly free frum frirlioii, and not 
culijcct Ui demnc<'nicnt ; it lukm an ncctrnK? accuiint of the water 
puttin|( lhrou|;h it, wliiMlier St rutrra tinder Mvrml bnndrcd feet 
elevation, or iW smallest atrewra under )iall-an>iiir)i jiremure. lite 
neanurinp-wlml or dnitn ia a mnditi«ntion of Oro^fley** £H»-itiet«r 
drum; the water iimlrr j)n-»*iire rntcra at the Imfk, where a self- 
ACtin^ apparatus reduces thv im^sure tii tlna oiily which i» nL-ci.-«- 
■vytapnnit into the mriiMiriiitJ-druin. The liuMtility in rtmrdt-d 
(MMI todes, ainiilar to the pin in gavmetfri. From tbe nicijiiir- 
Ing-Jnini it fallB Into a miuiII ciiteni, whidi. in filling, »h)iis uff 
the anpply to the mttvr by iiieiin* of a ball-tap valvir; rnim thia 
cii<tvrti iitc wntcf i« drawn of! ns n-quircd, tlio net of which draws 
down the flvut and net^ the nivti-r to wnrk, and *u|i|>]!rs the <iunn- 
tltj ^awo off, to be ready f^-r farther deuiaud. Aii tlie cixU-rn is 
ouy a nnall one, it it indiEi't-iiMMc Unit the pressure from the 
worka should he alway* on, W be ready lu enter thf meter; but if 
tlie nuiJpIy he intermit tent, ua la now t^uemlly the caic, a Inr^ce 
ciatCTR, to hold d day or two'a supply, niunt be tirnvided. And it 
would re4)uire a meter lar^e enough to fill llio cUtern in tliO 
allotted period allowed W the ctmipany for this ourpone; but it i» 
expected now that conipiiniea can ^ct pnid fur nil thty sell, that it 
will he to their interest to keep the pressure aKiiys on. 

It it) calculated that a meter tv aupply a twelve -roomed h(iii«e, 
will not co)t nicire than 3(U., and he nhle U) supply water to the 
extent of iO giJliins jier hour. Iti fitting>iip new h<iiii>«>i, the C^vst 
of the meter will be muub leim thiin the <-UHt of a ciitcrn on the 
old principle; besidea th6 advantH|(iH ''r a cotmtuiit supply, no 
annoyance frgni stoppogM from fronts, &c., na the cueter and pipes 
nay be all internal. 

[fnn Mine renaiki that were mode after the pi|Mr wai read, It wti 
llivil«d ihat (be prnturaof lb* aiaint wu (vhictil by allowin| tho waici to 
fl»« ialo a ((Bill lefulatOr or ebtero altittinil to lliC apptrttui iolo which 
tlie waler Ant entcrt before it p«««( lIiTiMigh 1K« drum to record lb« i|>i>a- 
tilj; and that when the iniill riilrrn wii full, the uaier mi ihut off liy a 
ball-coct GOlil il harl .(litchaigea iu eoolenl*. WhenlMiwat Aaae, lli« Uall- 
coi'k waa agako opendd bj a eonlriTaace in a lecond rcMnoir, below ibc 
Ami.] . 

IS. On Ihe PrtsfHf State nf TelfsrifAfr CoimminicaHon in England 
Fnusia. and Amerim. llyXlr. t', Wiikkaw. 

Mr. U'hikhaw firat deteriheil the extent of telenraphic eommu- 
nieation in Kngland, and ita direettoo. lie whole len^ilh i* ubuut 
2,000 mile*, the eoun* of the wires invariably follttwing that of 
railways. Not io in I'rtiania and Aiaerirti, In the former Muntry 
there w^re l,:o« milea of wire, in the latter nhout lO.OOO'. In 
both plaeea it waa not considered neefttRtiry to follow the ronrie of 
railwava. In I'masia the wim Mmttiniea akirted Iho hif^hwny. and 
eroafied the Rliine. Ib Amerien tlie ract pratrleH and ajirrit'ultural 
diatrietn wi>re linked together in one chain of communicatioD. In 
Pruaaia the syatem rvcommende^l by Mr. IVhikhnw, nf eiiiitinn or 
immlntini; the galvaniMd wire with nutta-ptrrhn, anil buryiiiff it 
tmdergrouiid, waa partly adopted, lie tinin^ly reconiniended thiK 
.ayatcin, for hendea the e:tpenee of poctu^ there were iM'vcnil ilit.id- 
eaDtaf(ea attenilin); the present |ii»cti(-e; lliey were liable to he 
damaj^ed by traiiia i^tetliii); off the rail, the electricul action wua 
fre<juenllr dinturbed by tlie Mate of the atmnnjihere. Mini the wireii 
were often danafred by mnlieUma persona. 'Diia was more piirtitu- 
birly the eaiw oii the continent, where political imiuietude often 
apinineE a formidable shape. It lun been f<)iiiid after coiiriilerahlc 
eiperieiice that culta-jiercka wi buried waa aa perfect when U wait 
dug u|> aH the ilny it waa put dou n. lie had recommended this 

Sratrm to the East India Company, who were ^irepiiring to hy 
awn no Irm than 10,000 mileii of wire. Morse h tele^iiEiph waa 
til e one prinrip^lly in use in I'ruBiiin, ntid it waa worked with the 
greatest ease and facility by mere hnyn. 

The expeniie of layinK doun a mile of wire in these countries 
varied cunsHitrably. Id Eoglaud it was about liV/., in Amwca 
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SO/., in Prussia 4'i/. In the two latter iilncea a aini^ie virt ira» 
tuea. The c)iar^-c» in America and Engl-tnd differed coiulderably, 
and conatderinii that in the fomier place a dividend of G i>er cent. 
i« pnid, he could not help comine to the condu^iun that the eco- 
nomical vyntem of diarifca ia by far the most profitable. The dif- 
ference i> the following: — 

Aintritmn Se*l» o/ Ciaryet, 

Ttmi VMblnftaa Dbuuct. » Wonli. M *otiU. IDO Wonla. 

to ■.«.*. n. *. a 
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Maeea ..I.IOJnllM .. 7 B 15 3 27 9 

CilnaibDi ..1.200 Bille» .. 8 ii 16 91 30 &| 

Mobile ..1.523 mtlet .. lU s\ 20 34 Mil 

New Oikani .. l.flQ niilci „ 12 A SS 45 10 
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DialiBC*. 


Mu 


ll'tnlB. M WatAt, 


IWWorft 










«. d. 1. d. 


*, 


d. 




10 


milrs 


. . 


> « 14 


3U 







6U milta 


, , 


4 7 la rj 


2« 


1 




100 


milea 


■ I 


C 3 IS 7t 


31 


3 




ZOO 


nilca 


, , 


8 4 20 lit 


41 


B 








Saulk-BatHm ffaflbMy CAarpM. 








■'Ho lanHttt 




I'liUiier. 


M Vtrit. SO Word*. 




too Wonlt 


to 






t. it. *. 


■). 




•. Il 


Mtrethaia 


,. 


19 aii1«* 


..SO 1! 


« 




25 Q 


Amhford 


. . 


t2%M\t* 


..8 6 SI 


3 




43 8 


Dntw 


,. 


eumtlii 


.. 11 27 


6 




M a 



l». On thf C«pj/ing E^ttrie Ttltgrash, and Mer JmprwtmtnU it 
Tcteynphic CorntnunKofR.n. By Mr. KHb-i>i;ni<-K C. Uakewixi. 

In the copvinr telegraph the eorrcapondln^ in»trtinietits are 
ntade u» exucily alike iia pomble, ho n» to impart e<|unl and »tendf 
movement» to a cylinder on each in.itrnment. Motion is (pvcii to 
the cvlinilers by Hcighta, accelerated relocity being prevented by 
mpidly-revolviiiv^^ fiins. ParuUcl to the cylinders are scrcwa which 
turn witli the cyundero, and carry traver^iiiK nul.-<. Tn tlio.ic ntita 
ivon-arms arc flttadied^ at the end of each of which there ba 
hindiiif; ncrcw to hold a metal point that presses on tho cylinder, 
and ia curried by tJiu revulutiun of the screw from one eiia to Uiu 
other. Upon the cylinder vf one of Uic inatrumcnta, the merraima 
to be IraiiMnitied is written on tin-foil with n pen dipped id apirit 
vnniiah, which ia quite «u£cient to ohBtrud the paavagc of the 
electric cuiteRt. On to the cylinder of the correapoiidiiig instru- 
ment the pajfcrto receive the mcsugc is applied; it is moistened 
thoroughly with a solution which electricity will readily dccompoae, 
fo thnt a murk may be ninde OB the paper whenever the electric 
current U completed. The solution used coiuiHt* of a mixture of 
muriatic acid and pniaainte of potaa«; the ninrking point being 
Kteel wire. The metal points which prOM on the cylinders aro 
cotioeeted with the pole* of a roltair battery, and are inaulatcd 
from the other part* of the iimtrumeat by the ivory amu. Tim 
rylinder* urtf alcio placed in the electric circuit, which ia completed 
by the electricity pnosing from the point to the cylinder of e.trli 
inslrunient. Uy thii arrnDgcment, when the point of the trans- 
milting ioKlninient ia preanng on the exposed tin-foil, the electric 
circMit in cumptoted throtigh the moixtcnrd uiipor of tho receiving 
instrument, aad u murk i* made; hut when the point of the tmns- 
miiting ifiNlruinent is preaung on the varnish writing the marking 
ceaaea. lu thin manner, a» the rylindera rotnte, and tho pointc nr« 
tnuveil gradually along by the trnvening «et«w nuta, apirul line* 
very chme t'lgether are made on the paper, excepting in thow 
plucea ahiiro Uio rU-ctric eurreiil is interrupted by tho vaniish; 
and if both cyliiiderM rotiitn exuelly tO|:ether, the point of th* 
tnnKTniCling iniitriinient, by pavnlog ieviiral times over dllTerent 
parlH uf I'.tch letter, will cause the miirking point to produce funna 
of tho letlethun thepiiper, niiiii the apecimeuu t>hown. Ky thia ar- 
rangement, copies of writing may be niatle at nny distance to 
which un electiic current can bo 'conveyed, provided the two iii- 
alrumenta are mo ting exactly together. Tu ohtiiin aynchronoua 
tnovements In the two aeutirate rapidly-revohinjf iiutrtimenti^ 
there it atltichcrl to each cyliuder an electro- ma pnet, to the keeper 
of which there ti a detent, which catches agniiirt tirojectioiii un u 
wheel fixed to the euler of the cylimler, the projections on both 
wheel* bein^ placed at exactly e<|ual distance*. The electro- 
magnets are brought into nrtiiin -it regular iiitermla, hy inec/Ji of 
halt-wcoiid pcnduiumH, actuated (>y doekwork. These pcr.dulnmi 
are connected with ^cpnrate voltik bntlcries, in sudi manner th.nt 
at each connection they miike iind break connection, and put the 
magnet into and throw it out of action: thun aA'ording the means 
of reifulatiiig the cylinder every half-second. 
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li. rHe Etreittric NA<rt Met^ and Win Gage. By Mr. Ricsabd 
ItouKS-n, ur Miuichettter, 

. Th» g«g« i« thun MDrtnicted:— A pUtc ofbras*, about *S inches 
dbmet«rand j-inch thick U nccucd on tho upper ini1«l<> %bv 
de])th of i-inch umi i im-hM diamtfter, leaving a margin ^iiicli 
brond. In thd wntrc of th» renOM » k hole inlc whiel] I'e fitted « 
«t««>l pivut whoiie upper end U ^il'ettl^<1 into n tiecX Aim: 3-H inches 
diametPr and Jg-inch thiclc; the pivot i» «i'*entrii: to the di*e ^ih 
of im innb, hixI c<j|iii<»i|iiiMitIv i>no poiut in the periphery of the di«c 
lou<ih«>« the Iniujr eijfo of tAe briuH mnrgin, with whii-h th« ton <vf 
the di*c U level. Tit the under side «f the bramx piste a «mall Jido 
Is fitt«d, t'> tho i>ut«r onil iif nhtch n pipc« nf st^el ia attached (by 
kcrewc), thnt pAfiHw up lhr»u;;U n mttoh in th« bm<:ii tnnripii ntiout 
{■inch, and fomiE the inner or aliditif; y.ivr <if thn ^ii^'* - *'*'- i^it<^ 
Jaw ii formed uf a >imiliir pioce of stml alao psased throu^rb the 



nnU'h in thclnas niATgin, tuid is Mcureil to the brnai plnte by 
m.-rewti. The iniicr «ig« *•( the »li<tin)j juw i* rounded to n rndiuti 
of Vii-iRch, atid is kept in cuntnot with thf> v^ripUer/ uf the eccen- 
tric di**^ by n Bprin^r (under the di?*e), wliich bcIb iiguiniit « aliid in 
the slide priijectitiK tlnuu^h the hmns pinto, '{"he mtirt^in of the 
hrnH plate ii-diviOvd IhrnuKh iinc-fiiurthofltii circumfercnov, com- 
mencing nt the GCntiC of the didinf; jnw, into 7-^ etjual part*, which 
i>r<' niitiil>ered dccironlly. Th(> extr«ii)ity of tho diM ie th«n eot ftt 
Eero (in Ibn ecnle, find the jnwN aoi'iirntely adjust^ to touch ench 
niher, after which the extremity of the disfl i« turned to the fifth 
divJKiriti, and a lino ii made on th« di°c to corretipond with i«ru on 
the Ki^nle, nt whicli point t)iH jnwi will b« opened a little. Th« 
diBO is turned to iW required pipe iiumt^rhy menn* of a milled 
hiittoii, or by two atudi, and is fixed there by a milled nut on the 
end of the pivot helow. 

It may he cMinvenirat to hnro tbe nwwiftw* extended from 74 on 
a f»urth of thi' eirr_umferone«, nnd to Um on a third, but the law 
(•f iiii*ri>nKi> ill the fi^nire^ bi'vonj TO would be ri-vor«i>d. It vjtl be 
obvjmia that gnm-u havinj- ditfereni NiimfMr« and dinten-iiKnii may hn 
more iiiitable for certain de«t'ri])tioii5 of work, and likewise that 
the oiveiiiric prineiplc niny hn applied li> giigue in mmiy vnrlouH 
wayH. 

ThiH it»ge po*w8Mrfl the followinij properties: — 

Ul. A eitrrenpoiidinv ti'Si^ niay be niaile wiihixil expeniirc tonln 
fniin n Kriltco descrlptiuJi of thv meaiia enipluyetl tu ouiko ibo 
vri|;i»)il. 

Slid. It Milmita uf accunilo ronstruuUan and eaiiy rft-adjustmeal. 

3rA. K»ch sitcC0ed>iij( number beintf Ur|c«r than tbe prec^diii^ in 
a proifrcMivcly incT«n«)its ratio, adapts ibe gage equally well for 
liigh aiid loiv auwiert. 



16. On //MiHcrV Sel/-Aeii»g ffoute Chlerm. 

Mr. Wood reiwl lhi» paper, and exhibited a model of th* 
ralua. It oODMitU of t^o ftep"»to divisions (A. B), in the 
ci-.tern, the lurttcr diviHiiin being for donieetic piirpo«B, Uie 
for ck-aimiTig the drtiici» and «ewet». There U a two-way 
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Tif. 1,— *•[tn;»c^^f|(tn( H«ii»tCi>t«in. 

nock r, with hall and lever, ono nperture opening inM tk 
the other Into the Inrce diviaion. The water frotit the tnkin bel 
liim^ on, the «mnll di virion B, of the etBt<Tn bcomintc lir«t fiUf 
flown nver into tho other A; the water it^infc iu A, lifll lli» bi 
nnd lever, until flopped by the preuure of the fluid eolumn up 
a valve at the bottom of the amiill divi!tlon It, with which it ia eo 
nected byn clinin. The water continuing to rise, the hull be«(MB 
nenrly immemed, when itn H>ipcrliir hutivnncy overcominfr the pN 
sure upon the vnlve, IiF\» the Intter audclenly to »nc)i a height sa 
nliew of a free flfiw thmtigh n lar^ sj-phon. trapped pine intotl 
drain. The lar^^r diiiiinn uf tbg datera beconin^ filed, i* ri 
tiiined for domestic purposes 
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F1«, 3.-M|.D')K-h>r(lnt9lr(MTknk. 
Tli(>ib«H mdIu vt In urUi UbtCllir vf InndM, tf otiln at d>Cti0l«(l 



1M»; 
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IT. Patem Tbit-miiuUng Jfyiunhu. 
at Msiwh inter. 



Bf Air. Rii^HAM) KoBCBra, 



11ii«np|iirntDfl t* for thfl porpftM of renderinff filial noweraraU- 
•blc f^r ra'uing h«nvy lmdi«8, or for winding ctuf kn. Fipurw I, fl, 
uti 3, arc dinp^iiH to «xj>lnin th? mafhincr^-. C, i* n wei^lit 
Iwicr riu4(-ii liyevpTy tid*. in the fAltairinf; mniiner. .M. and N, 
•r« chiun-«he«U, plnr^ Iochm' ah the shaft K, mid provid*)) with 
«tud« on their penpheriH, to prerent th* <:h«iii A. from alipping; P, 
is a fiulley t>U(«d on a atud in the frntninfr. under which [iuUdv the 
«4iain Ir. akh puiMM; A, U n hullow vdght vhirh RM-cnde und 
J«M>«nil< "itli the tide, and B, U a coTint»r-wpiBht, heavy tninufih 
t« hoi« tfce wrfpht r. and and priwr^-ii the tcokion of tliG chain 
if, i*hiUt the tjjje is ri*inir. the hollnw weigbt A, bein(r Biiflicientljr 
ht*w to h«iM tlio w<>iglit« It, and C. dunnj; thi> ehbliif; tif lU^ tide. 
Wbiht tlia bollaw wel^t A, ia riHing with th« Ude lo the tuik R, 



are belnff put tn^c^tlicr. The «DdIeM «hatn /, /, pa»ti over the 
)>iill«y«<', and H, and ift kept in clo«e contact with them by thfl 
«r«lgnt C, and counter- wci|tht «ii«pen't4>d from it by the puUe^j 
«, niul rf. During the elrbinjT uf the ti<le and oonaequent av*e«ntr 
of the hollow wetffht A, the weirtit« B, and C, are made to tse«ii«l 
and the counter- weight IV to de^OMid in a rorreitpondini^ ratio. 
I>tirin^ both changeo of tho tid«, Uie »«iffht C, dMOcnda und 
maiDtaina by its trravitation the motion of the eloekwork or other 
mei'bunitm to which it in connected, until the influx or oflltix uf 
the tido rtwin^K it an before deHcril>ed. \ti the endlcaa chain /, 
cannot tlip upon the pulley G, the rointion of the riiaft L, will be 
maintai'ied ciniinuouiily in the name direction. The eifect of tha 
weight <-', tiiion the elorlcwtirk or other ronchinery i-a rendered 
equT-mnlivc hy the clmiii f, which in nttiichoii at ito eitre.uiities to 
tlie weicht C, and the en itnter- weight O, and extendi dovnwardq 
lower than the weight C, eoDsetiueiitly oa the weight C, atceiwl* or 
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t1i9 puller \. vhlrh is looee upon the shaft K. rotates in the direc- 
tion of the arrow in tig. .1, nml c-urriva with it mtchcl tJicVn over 
the teeth »f the wheel 1*, i/blliil the ithain k, paii^Ing from the 
bollow weight A, over the pulley N\ under the pulley P, and over 
the|ni]ley M, in the »«.-ight It, ultotm tlil< ueiglit B. ti> dvsoenil; 
. ind Uie clicks jilnced unon the jiulley .M, by njieiating upon a 
— 'nbet-wheel O, effect th* rnlation of the shiiil h. iii the aireo- 
l of the arrow in fig, 2, The weight C, tiii*niH'« iipoii the nhafl 
vhieb la in ronneclion with tbu clucknork or other nm:liniiiKm, 
Id Uw fallowing maiiDer. G, in a pulley made fnat upon the aliaft 
L, and funiiiibtHl with Kuitnble projections un its periphery- for 
prevratlng the endleM chain t, from >Ji|>piiig; M, in u imilt^y which 
la alao provided with projectluni vlmilar to those on tlie pulley G; 
Mid I, ia a ratdivt>whe«'l, fixed with the wheel il. on the ahaTt K. 
Tbc ratcliet'wiieel I, ujth lla click, are only uKed when the wurka 



deocmdB, the weight of chainis diminished at much At one «nd 
of the weiffht na it im incroneeil at the other. 

On the ebbing nf the tide, the hollow weiffht -A, descends; and 
the clicks n, r, acting upon the ratchel-wheej /^, effect the rotation 
of the nhaft K, in the diroctioo of the arrow in fig. :i. 

Theadvuntageii uf thin cirrungi^meiit arc, th:it wneiher the hollow 
weight A, is ascending ur descending, the rotation of the shaft K, 
in invariabl)' in the sn me direction. 

A* thn leviOt of high iind low water will vary con«i(ler:ibIy at 
different seiiHomt, it io evident thiit mioiu Uniitation of tlio height 
to which Epring tides would ralae the hollow weight A, in the lank 
R, nnirt ho elTi-cted. inasmuch as unlet* this were done, the ebbing 
of these tideM woiJrt cause the weight C, tuipended fnim the end- 
less cbiun /, to be overwound. Thli UmitJtlon may be effected in 
variouii ways. 
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18. On an Oil Tt*t. By \\t. G. Nabhtth. 

The tm raiKiiu nf u mctnl inrlineil -plane with «ix irnioveti, as 
tboirn in the ftniiexed fisure« I, ami ?. At llie top U n small cup 
C. to ontnin thv oil; the oil ii iilloircd lo fluw out nnd tncklc 
■lonii lliu iiiclincil plimo AH; mid nft^r a apac* uf three or fuiir 
<Iart>. it is noticeil thtt ilinUiire eafli tUscription of oil has tni- 
Tvllrd. That which hua poawfl over lh« longest teagth U con- 
sidcreil the best oU. 
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Xmurit. — Mr. RoiiEKr« rrniKrlcft thftt no trit could tw ■itUfartoi7 itntei* 
the mndiiirtnt In which oiti nnul'l b« ntien uHirl irtre prMent. Agiln, nxno 
iliin oili might pittftte thrir tluiilii;, 'but tbty «er« not necFitarjIf good 
latwiolan. An oil guivl for light wtighti was pcrfFClljr umIcis for Lftaiy 
ODM. For intlancr. nnt't'fonl gil Is good fnr clorkvorh, but bad fui (liU 
w>7 porpcMi. He had Inng tf<> iuvenld ■ michinc vlitrcbT the practical 
Talu« of the oiU wsi trhtrd l^v ttic malarial bnint •ubjt'Ctgd Ut an aclion 
rqiiivaUnI la that it nnutd luiuin in actual ute. That *raa the oi>9f rcIUhla 
teit. Ilfl alia otiiertcd that Ihfrt nai a vtrj canmon bot errancon idea, 
thai imaller itie pivot the \nt the friction. 

Mr. STRrMKMixjK tcmaikfil iliat oili lOiDSliniu chinjcd th«ir cbaracur 
hy the operaiion of Cht aiiiio*pUtrc. 

IB. On a A'pip Rotary A'imiiw. By Frofcsnor McGal'lkv. 

A saodc tvBA Dshibilcd by which H apiienritd thnt tlie {wrciiltarity 
of tbia engine is thnt the cvlindrr anil wiirkiiii; jmrts form the fiy- 
whed ako. The whol« of the tnoohiiicry rovolres by the nttitin of 
cnvitntion; thftt ia to say, uidc weight" nrc Attached to thf cnn»- 
bend of the piatoo.— when that riaea the wd^htx overlmlnocc thia 
{larls, and thii cylinder rotntca; the rttiini «f tlio |)iM«in throws 
the w«it(ht in the opposite diiectiun, and «o tnainluini* the rotacy 
aetion. — This cnuinc «t>nears U> W nitiiihir in principle lo one de- 
•cribed in a jmtent by Witty, of Hull, in 1810-U. 

V>. Oil \tnd»tadt and Iiamttf$ Patent Calmialing Marhine. By 
Mr. Kkioiit. 

This mnchine Is the invi-ntion (if M. Hlowmislci, n native of 
I'oland. Th* ttddiLion and ■iibtraction tabU'ji (>on«i<it of * thin 

Elntc uf metjil mimlded on n box. In tbid niste nr<! perfortttcd 
olea, around which are erijfrx'od the K^vcrnl digiU from O to 9. 
By B pecntiar nirangemcnt the who<>l!' inside thii opening, irhon 
turDM by n rtile, exhibit the re«u!t« rcotiin'd, cither in nddition or 
itablriiction. The ojieration of niultiplicntioD h performed by a 
larger instrument. As no detailed cxjiUnation of the mnchine 
WM given, wo cuniiot enter into its prloviple. 

91. Ob a Pian f'jr rentiiattng Coni-Mines. By Mr. NiCikilvox. 

This pUn coDsiiita of htiviDft the furnnre for the nirefaclion of 
the nir at the top instend »f the bnttont of the shaft. — The ]>lan, 
it vtut Mated by aimie mrmbi^rs wm not new; it had been in use 
nearly a centuiy. 
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THE EXniDlTlON AT BIRMINGHAM. 

To thoKC tolerably nciiuaintvd with the remurccs of English 
inauufttcturiutf nkill. the Cxliibitioa at Birniiuichdra, held during 
the meeting vf the UritiBh v\s)ioci.ition, preBOnta little thnl in novel 

tn.kcn in nnothor p'lint of view, tbia Eihihjtion 



or remnrkribli;; bill 

hiM coiiiidcraMc interest. 



It is to un Tiiii:ill, but it ihows sutlicicnt 



development of j>owcr to ennble "• to inttitute a conipuririon with 
tht tfTcat KxpoHition at I'nriA, nnd to form, on ctiniate of the |>ro- 
bable auvceoH of a Natiunit] Exhibition here. 

In Fmnce, the Exposition hchi once in four or five yeure ia a 
rurity, which i* partimiliir]^ atribing to the vi^itora; nnd the ex- 
perinient bollur on«c made, it could not fail to become a pcrranncnt 
matitotion. Here it seenm wonderful that a grent manufucturinfc 
ceuntry ihoiild hnvc nn NiitiontJ Kxhibition; but. inMiniu<?b Of it 
la a groat iBauufacturiii;!; cojintry, in it in truth Icm ^ponderfiil thnt 
such a want ahouid ha fell ? Tfie Eii(?Iish are a tnivellin^ people, 
and ore familiar with illiifltnitionK of mocbnniral nkilh In the 
metrotioli*, ther* are nlways one or more polytechnic aallericB 
open, besides the ipecin! enj^nceriti).' BiKht<.^the mint, the dock- 
ynriU and art>enah nt ^V'oolwich nnd Pej>tford,tlie bank wcighiiuf- 
machimiijtho brewrriitfK, Ui<iho|i and IVlK distillery, the saw-miUa, 
marble- work H, c«r>'liiif-work<j Apidey IVIlatt'ii glnM-hotutc, the 
ehi|iyard«. Drondwooil'a pitiDofarte-iro'rki, the aUverxmlthet', beBtdea 
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the numberle** work* of a great manufacturinfr *nd trading town, 
famed for the akill of ita hanilicraflHinen. In tntvelliu|r, the 
si){fat-«ecinir i* not in picture galleries hut in mine«, cotton-milU, 
docki, ironworks, and potterioK. Thvro is n rarfe du pai/t fur 
the«c thinoa; and there are h^m Bniclinhmen who have not aeco 
many of tbeae Uj^hts and brouKl>t home porcelain from Woreecter, 
cutlery from Slielheld, nnd cotton print* from Manchester. The 
Londoner ffoea to thc«e thintrui when they are bronght within )u» 
ken, he will think lead of them than the I'nriuan. who ia hom^^ 
tied. We say thii, ttot in depreciation of an eshibition, but ^^| 
ftxjtlftnatory of its non-«xiiteni;e. It ia b«>cau«e wo are rich ^H 
nnvate libmriCK thnt we feet l««a the want of public oom; it ie 
hecauM we trai-el ve feal leaa the want of having mechanical 
siifhts )^thered tocher in our own iietf^hbourhoodv 

Thin, ttH^ iH the reason we Kuy the Birtniii^bam Ksbibition bae 
little (hat in novel to t)ie ai^bt-weinft public: thouKb a fgrvigMT 
I'ould look with admiration on productioaa, of which he haa ber^ 
tofort- nevii no CKainplv. lit mvxt caaea, it hi not allowed ;wmt 
cvnifxinerti magnit; but here we can fairly coatpare little tbium 
with K''eat, for (jualily, as in a national (gallery of tho great nia» 
tvrv, in of more import&Rce than qvmntity; and in i|uaUty, the 
Uiniiiii;.'hiun Kxliibttion, in nuuiy unporUint articluu, irow beyond 
iIlc IWin Kx|irjMtion; and In many others in which the Fjttttb 
hare n higli reputation, it docs not yield to thorn. 

In porcelain, glass, pniiier-inachil, plate, electro -plate, and bniH 
fittings, there it no need to be ashnmed of competition with the 
French; and yrt there are article* rei]tiiring miich taste aod ar- 
tUlic Mhill in their monufuctnre, beyond the niedtanlcal nuuiipa- 
Lation. 

Parian statuotic* and gutta-percha, are almoet peculiarly Ei^lith. 
Tlie bruntes are good, and there are many good specimens of 
mixed materials metal, Rhus aud porcelain. 

SflWH, files, and rough tools are expected to be found at Kt' 
miiighnm. of the highoct clnto); and so too the higher prodnetioM 
of lochs and stovoH. Many of the Inree wrought picoea and cart 
Inffs were of the soundest character. In ornamental outing tltsn 
were, howcTor, few great works. The largest woi a brocket. Vbe 
mathematical inatrumentn in quality fu surpass thuM of the 
French. 

In buttons and toywork of all kinds, Birmlni;hain is able to beat 
the world. 

The Hxhthiiion committee having chnrge of the iiniiiigiMiiili 
consisted of manufacturers of universal reputation: audi aoias 
Mi^sars. Chaocc, 0»]cr, U'ostly Kirhords. Elkingtoa, UUiott, Wi»- 
field, Jetineii", McMiciigcr, and Minton, who have estaUinsunIa 
of coli>!uiil muKiiilude, and whose works and wares are sat 
throui^hout the world. 

Tho Coulbrook Dale company had some omameDtal casting* in 
iron, of a common chumrter — the cdd Warwick Taw, and eu fsitL ' 
There were likewise v&rioub smuller artiden of intenoc | 

Some connona were shown by Messrs. Thomson and Asttmry, of , 
Smethwick. 

The ill iibt rat ions of the proce^i i>f Mumping metal, looking (0S>- 
mon enough in an ironmonger}- or akitglien, wuic here iatemtio^ 
Di) «ho»'iiig the icsiilta of A peculiar praoeaa; and one GoaJd hiv* 
witli vumplaceucy ou coppur Jelly tnoulda, teapot bodies, iron fua- 
neU, estinguiehtT*. ngzrJes for candlenttcka, and egg-CBp>i in ^ 
production of cacli of which considerable mechaaJcal power i* 
brinight to benr. 

Uf guns tiiere were several exhibitors, and the pndiwtiw 
were of a v«ry bi)(h order. 

In wood car^'iiig)^ and machine carving we seem to go bffO' 
the French; wht-lher wo »hould heat the Flemings or Hifk 
Dutch h nnolher matter. Mr. W, II. ltogcr«, of Suho, Looita 
sent carved brnckotJ>, bread-plates, paper-knive*. and « f«*lk- 

The cabinet-aawin^ ot Mourn. Prower and Madley, of LoadA 
was very good, and included krttchets, truwos bannisters, aswi* 
for nianoforle makers, nnd veotUatiiiK plat«v. Meam, Taylar. 
^filliama, and Jordan, of London, liad very good machlae can- 
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The stoves, M we liave already hinted, wore highly prabi- 
i-orthy. There were some h? MeasTK Brellel and Rtwflrti) ■ 
Northampton; and MapplcbcCK and Lowe, of BirmiughaLin. 

Itiiltons Find buckles were aliown by Me*m. Smith and Ki 
Chntuin nnd Son, Hurdman and lUffe,'lUid John A«tOD. 

iMe«icri. .411en and Monro exhibited various specimens of m 
mental stamping^ as medalL tnper-fconw, mufT-box**, 
niarkcrt picliire-framea, pen-cleanera, egg<«upa,and labeU^ 

Tlie >hi>w uf iron pens was a good proof bow n email object cuf 
become an important maRufaotura. 

Mr. Grainger, of Worcester, showed what ho called semL-]><ire(- 
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tain. A «et of twelve desKrl iilatM, Mleate frround and ^Id, 
with colgurcd coovglrulas border, wu bMstifully driiwn «iiil 
pointed. 

Mettm. Wcdgei'vud liad a few •iwclmciM of urt la porcelain of a 
bi^ ch&ncter. 

The Btaincd glum vxlubilion w« do out consider to peaMM merit 
dMervinfc of «peciBl rcnwrk. 

A curious twiiea w«a « wt of cottoB utockinirs mitnufiMrttirod 
MV«rallv in i;m>, ni«, 1^10, and IBIT, Bl)«wn by Uvmt*. AUdn 
Hid Sollf. tff NuttiDgham. itnd bcniini^ out tlie Kreat pro^M of 
the naii«ifa«tiire tlir<>ue1i ArkitriKlit'" cxcrtiuns. 

Mtmn. Neu'ti'ii hihI Sou, of Li>riJuii, had n )>Air nf tliirty-iiioh 
globr*, • tlkM of wurk for uliicli the tiietruj^oliit iiulds n very high 
rank. 

l'h« mklhenniilicii] in«truni«nt« «e bave before rwoied. A clau 
Im", is in<>l>(i dia>neter;^i<f»ed the resources oftbeglM*-work»r«, 
•Dd the bnnK-iintuhin^ wns of tlie liigliesl quality. Tti« itan woa 
by HeMn. C'hJincc. 

Mnan. Chnmb«rlain, of Vi'orei>«t«r, km) u choice display of por 
ccUin, fiillv honring nui their Mtabliihed reputation. 

M«>«ni. Miiit4iii And Co. had likewiwaUfgeoolleetion of equally 
meritoriou:! work* in {XtrctJaia and pariaa, loduding aliove a hun- 
dred aniclee. 

The cluM oolleetion of Measrs. Ri<'hard«on, of %VordaI«y, was 
•qvally larg«. U> may obc* rre, that lh« glaas e(iU«etiona Mowed 
the ^rreMproBTew lately mmltf in this tnaaufaetore. The ahapn 
vf some of IB« vaaea itnd clnret ju^ hnA much tairte; and the 
coloura and compiMitiont in Die Venetian and Uoliomiaa atyica 
irere enual to t)i« b««t fort-ign wnrkH. 

The uiinp«, candelabra, and gk*-Glting», by Mcawi. Potta and 
WInfield, were very ffood, 

M^wrs, C>. It. Colli* and Co. had nn exhibition of ttieir onrn, in- 
dtiding a grpAt variety of nrtif^lua in many brnnchM of art, illua- 
iTatinU the rMources of tbotr celt'bruteil oa'tnlilii'linient. 

The cpetlmena of cr^-Atal |:;las>, by Mesur^. V. and C. Osier, in- 
eluded a maj^nificent candeliibriiin, of tti« heijcht of iwronly fMt, 
and which wan one «f llio wonitpni of tho exhibition, realiiiag the 
fairy tnlea of the Ea*t, glittvring, at it fMHtmed, with genu and 
eolcura. 

Mewr*. Copeland diitplnycd thi^ir acRnclnmed merit in a elinlce 
collection nf objoutt- in |tfirinn, |i>nrcrlnln, and earthenware. 

The silver, bn>n»*, eUxtm-pliite, u»ii or-molu of Me«irs, KlkiniT' 
ton formed an exhibition, which merited and obtained th>e hoiivtir 
of a ecparale rntid'ipne. The |<ri>«>iitaiii)n ailvergoud* wars nag- 
niSeont, both in design nnd workmnnship. 

Mcwn^ llaritman bail a large show of ehatdi furniture nnd 
fittingv. 

The papier marhe wax hy Me«<n(. JennpiM nnd Belt rid Ke, Ri- 
ehard Torlcy, M'C'olliim am! HotUun, Frederick U'nlton, Thoraas 
Farmer, ahowing all the resourcw of Birmingham and M'olvor- 
bampton Inlhiarrvat maniifactiirc. 

Tn« cut sImm by Muwmi. Hacntiut and Son, of BirminRhnm, and 
the preMwrgliiW, wm in grent i|uantity, and of liif^h merit. Mr. 
Riee Harrla, of Birmingham, had aiiothor large colk-litiuu, wKich 
ineloded iome rich nibv tiiit^ 

The DoUecttoiiK of .%[«»:<(«. John Roae and Co., and of the Cut 
Glwa ComiMnr, ihoaeO un Icwi beauty. jMe<arfi. Lloyd and Sum- 
nirfleld, ra BirmiD^ham, were also among the men'tonoos rahi- 
bitors nf glniM. 

Mr. I.nne, of Birminf^Unm, ahoved enamel, pearl, glass, and 
papier machi-. 

The bronaes of Mesan. Meawngor wero numerena and ^nod. 

Noltiaghamaiid Coventry aeiit inaDy Bpecimena of their manu- 
faeturoa. 

Saddlery and eaddlers' ironniongery Iwing local tradew, weri* 
filllv represented. 

There waa a viiiitidiTahlc rullectioD of models and macblnea of 
niurh interest to scieiili^c mt-ii and the public. )tetu<ni. IluljvrlK, 
of Jblaochetter, were Urgv nintrihutora. 

M«lal rolluig and tubing are luijiortant arts, and were well illuw 
trat«d. 

The glass water-pipes of Mewrs^ Cowtbupe and Co., of Nailaea, 
wvrtt exhibited. 

The embtihtrd horn hiittonH, hy Intrram, nrc worthy of the hi^h- 
en commendation. It is wonderful to seo the pi'rfeciioii to whidi 
•uch articlM arc bioimfat. 

On tlie whole, w« can any this was an exhibition of very hi|[h 
ehannter; and although we have nnmcd many contributun, ne 
nyret we haw left out m»ity nf grciit mvrit. 




THE EXPANSIVE ACTIOS OF STEAM. 

On the Exf/aHttve Jletion i>f Steam, a>i4 a .Vein Conrtiwlivn if Ei- 
paitfi'}'* Vah'fm fyiT i^indttuitis Strattt- Kugint*. By Mr. F.tinBArax. 
..f MimchMter.— (l*aper read at tJie Instltutloa of MpcJiauical 
Kogincvris Birmingham. 

Tb« iniinraerable attfmpto that have been made In improre tha 

Erinf-itile of the nmdctiMiiff sleam-en^ne since thv days ui" lis celc- 
riited inveitttjr, M' alt. have almort nil nf thcni proved failure*, 
nnd hare addi-d little if anything to the clnims, n«t to pi-rfectiun. 
of that gwiit man's iAvw. ll would be idle to jpccnlate ujKin tlio 
various forms and cunatnictloiis from that time to the proseot, 
which have b^en brought forward in aid uf the oricrinii] discovery 
of eondenwition lu a sepamte vi-mcI, All that km- hern lUme ia 
neither more nor lesn tlian a cuofirmation of the sound view* niid 
rnlaTf,'<.-d conwptiniis uf the talented aitlMrr of a machine which 
lina t'ffM-ti'il mure revolution* anrl greater changes in Ihe oocial 
sy^trm than probably all the vlctorlca nnd all the cuni|ue»t» that 
have l>een acuiered since the firei dnwn of science upon civili«cd 
life. 

It would be endlea tn trace the history of the wcocMful and 
the un*iicne«irul atteinnta at imiirovcmcnt. which for the last half 
cenlurt- have prwsentisd them»cli-cs for pnMic approval; sulllc< it 
tit obse'rve, that nn Iniprovnnent ha* been made upon the simple 
principle "f the iteam-cnginc «.-. left hy VVntt. and but few uj>«n 
Its niw-haiiism. Among Uie latter may be cnuraeratc<l the ira- 
pntvcmcnls In thu coii-truction and mode of wurlnng the valves; 
and of these this I>-valvc by the late Air. Murdoch, and the >»»e of 
tappet*, lis applied to the conical valvea, »pi«;ar the most promi- 
nuiit and the mo»t dcncrvintf of nttmtion. 

In the i-..ii«truclinn of the parallel motion, the appllcaiiori of 
the crank, tin; governor, and tlie san-aud-^lnaet motion*, all of 
which h«v« risen spontancouslv from tktf mind of ^Vatt, there i* 
no improvement. The prlnclplw upon which all of them are 
fimnded lav* Wen repeatedly verified bey.md the poneibilily of 
doubt, and llicir mpchnni»m i» at once »■» eseewlinfify simple nod 
so iiiKCRluusly contriveil aa l(i limit every atlL'mpt at impnivcroent 
in those parts of the sit'dm-cngiuc. WUt appojin; tu be the mast 
extrawrdiLitry part of .Mr. ^Ifttt's i-i.gii.c i« it* perfect aimpUeity, 
and iht- liitleto hn« loft to be accumplithtd by his succeasuia. 

It "■ill bo in the recollection of must per*nn« eonverBanl with 
the sleain-eupine, that the hand B«ar for working the valves by 
the air-pump or plug-rod, gave a »e!f-artiHg r.nd wiitinutws 
niofmn to the marhine; and the farillty whii-ii Ihcw means af- 
forded fur moy iug the engine in nny direetion and at any rpfiuired 
velocity. t;ave it u degree of docility and i>*.wer beyond tho espcc- 
titlion» "f itfi most fuiiguine admirers. 

Fur a conriderable leoKth of time the hand gear was the he«rt 
nnd most eifcctive mode of applyin); the motion of the rteam- 
enginc to the valves; nibse-jiiently the o*clllating and revolving 
taiiTiela. fixed upon a sliaft and driven 'by whevls or an eceentric. 
came into use, and by moan* of vertical rods euramonimted motion 
to the valvea, and thtia o similar irBect was produced as hy the 
hand gear; next cnme Mr. Murdock'a U-wdvo and eccentric 
lurtliou, wiiich for simplicity has never yet been equalled. The !>- 
valve, and the flut-plnic vidve, are nearly itynon)-roous~«ilJi thia 
diffcroiico "Hly, that the P-vaJve i>reBi*« with less force upon the 
face, and coiiseiiueatly works easier than tlie flat-valve, which in 
every case is oKpowd to the full pressuro uf steam. It is true 
that means have Wen adopted to »(ivial« thifl objection in large 
engines, by a proparallon on tho Imek of the viilve, » hieh if m»de 
hteiHo-tight. nnd oy a CH)mmunication with the cuiidenBer, o vaciuim 
\i fonncdovcra proportionate area of «urf:ice, siillicieHt to c<|UaU»c 
the pn;»iire and admit an easy m«tii>ti of the viihe. 

The exponsive principle upon which steam-engines arc now 
worked, and the economy which this system has lntroduc«d in the 
expenditure of fuel, hns effected considerable chailte* in Uic a oris- 
iiiK of the valves and has rendered the It and pluie tbIvcb almost 
ii,i«iiiiiMnbl« for such a purpose. To the skill, ingcmiHy, and 
careful jittentioo uf the Cornish engineer*, wc ore indebted lor 
many of the improvements conriecled with the wm- and oppliaiUon 
of expansive sti'«m; and taking into arcoiiiit the high price of 
colds and the urgent nc*eswly of economy in those dislrietfc 
which combined with a system nf regiati? and encouragement hdd 
out bv premiums as described by Mr. John Taylor, we may rca»>ii- 
iibly conclude that other parts of the kingdom have been greatly* 
Icnelitled by the oxcellent example* set before them by tlie toTaiati 
miners and eiigint>er». 

For a great number of years, and up to a recent period, the 
ceonomy of steam and the working of the steam-cngii>B expaii- 
sively, were hut imperfectly understood in the manufofturing di»~ 

41" 



tt 



TilS CIVIL &KG1KEER AN'D ARCHIT£Cr6 JOURNAL. 



[OnoBtft. 



triciK; and nlthough the Oirnifib mirwr tet nn pto(>I1oiic pxsmplfl 
and exIiiliitfMl u <ixvitig tif nutrc thui i>ti«-balf ttiv riir.l, tlivre were 
iit>veTttielMs few if any &It«inpU nude to reduce wtt&t In now ean- 
nd«nil nn pxtravitgnn't pxpcnditiire in moct if not th« viholv of 
our niuiiiifiirlnrieK. Hut in fiict th« •iilijert vo* never bniiix^it 
fairlv finnie to t)ie millouticnt and ileaitii navi^tion rnntpaniea, 
UDtil an equaliiation nr reduction of profits directed attention to 
(he tavin^ atlunable by n ditfi-rent NyKtvm of u|K'ratii>n. 

Ten yean «^ tbe nver.ifFe or meHii esj>«iiititure of ooh) per ia- 
d^-ftted horic-iiover Hiia ■.■ompiited at from 8 to lulb. per hone- 

EQwei ]MT hour, hut now it in under Jib. per hune-potrer per 
mir ia engiDM that ara wurki*il (•xp;iii>'ively, nod crm then inev 
■re far below tli» dutv of a well-re^lnt«d Comtdi engine, which 
avcriiax* from V^ to S lb. per borie-pover per hour. 

Thi* difference in the connitnptloii of coal may be attributed to 
two cauK«; firHt, the coiiilitioua under wUiu'li the dutv of the two 
engiiiea (that of the Cornish miner and tlic manulaclurer) are 
rwiMvtivdy pcrfomicd. Tho tir*t bring chiefly employed in 
puDijiinir watt-r, hit» thu lienofit of alternate action in 0T«rcoming 
the inertia of a larKe niaaa of matter, which when once in motiim 
in eviMJer continued, for a dcftnite time, ihan a continuous power of 
rstiMaace. tiuch im exhibited in corn iktii) cotton milN. ^iioiber 
CNHM Is the rrenter uire und Htti-tition which the Comi'Oi man 
pays to hi« boilers, ateiim-pi|ieM, &c.; tliey arc never left cnjioiteil, 
hill are carefully trapped up in wnrm jackets and well clothed, to 
prevent the (-ftcape of heni. Even at the pri-*'(it day, it in Inmeiit- 
able to see {'m the coal and irmt diHtrictaJ the fcreat and estrai a- 
){ant waste that is contiiiually ^olne on, (or want of n little con- 
aideratu* iil tent inn in (his respect: the only eiciisc is the chmpnesf 
of the fuel — lint that i« not an excuM*. for if one-half c-an he Mived, 
luid coal could he got at U. per Ion, it ia certainly desirable to 
uvc mjiencc out of the bhiUin^, when that con be aecomplfahcd 
at a trillinjr cKpenHr. But one <)f the chief, if not one of the n)o»t 
important ri'apums fur the exercise of economy in fuel, t» the rf- 
ductiuti of profits on nrtirles nmnufactured by power; under thene 
circuiiisliinte. u «nvine in coal becomes a riiiiiiidrriition of som-j 
importance, unit tu llie:te reduclioun alone may he traced the 

Sowerful frtimulut nhich of Inte veara him been prevalent Jn lliut 
irectiiiii. The low rote of prollt in nmiiufiicturin^ operations, 
and n deiire to ecouomise and reduce the cost vf jfrodudivii tu a 
minimum, has been of (creat value ia ita lendcncv to irojiruveinent 
ill llic economy ond emcieiit u»c of fuel, and also to the u^e of 
liiKh~pren»irv rteam and it» cxpaniivv action when applied to the 
<team-en^ine. Jn France and most other partu of the continent 
thi» ayFtcni has been Ivng iu u»e, and idthoufi^h ita cHects as well n:i 
i(a economy hare bp^^n long kno-vrn in tliis country, it was only 
within the la>t few yeurd thnt the henefils nriiiufc from it were np- 
preeiated, I'or a srent nuiiiler of years a «ttrong prejudice exiated 
oKaiaxt the u»e of liiKli-prevfiirc »te<-m, and it reatiired more than 
ordinary cure in elTecliiiK the chiit)|;e* which hnve oven introduced: 
It had to be done eniiti»u<ily, altnoet iiHtdioosly, before il could be 
iutnMJui'ed. The autlinr ol thiii paner bolievet he wfi^ Mmon|r»l 
the first in the nianuf«ctuiio([ dUtiict* who pointed oiat the nd- 
vantage* of lii^lt-pres-oire ^leam, when worked expansively," imd 
for tnanyyeurii he hnd to eontend with tho fears and the prejudices 
of the mnnufitcturcra, before the preMnt >i)»tem of economical 
working was adopted. 

The first attempt was by improvement in the construction of 
bni!eric,t and mbtei^uontlv in the valvea of the hI earn- engine, 
adapted to either Sow or hij;h pressor o ileum when worked expnn- 
•iively; the latter of which it i* the principal object of the pre»ont 
paper to develop*. 

The expamive ncliiin of atcnm hiu been varioiialif eatimatc'l by 
dklTereDt writer*, but all Het-m tu iijfree ia optiiiuu that a cunvldi'T- 
aide »«vinp is effected by 1 hot process. It thorefore hoconiei a 
quLMion of importiincc in a coninninity whi><ie verv exihtenee 
almoitt ilepi'iitb upon the ^temn-engine, how t« worK it ndvan- 
taeeou^ly and nt the leaat posiuble cost. The preiit vnriety of 
M-iiemei^ and fnrmu tihirh hnve bis'ii adopted for the nttninmcnt »f 
iheve iihjoctu have hneii exceediiiKly \arioii4, iii^enii>ii>, nod iiiter- 
eitin^; and the inve^tipition of (he different theories and applien- 
tionw ihjit hnve Ueeii toliniilled fur piililie approval, wotiW fumi an 
exiK^edingly attni'^tive if iiitt a uHefi^ hihtury of the variou* dis- 
coveries to «hli;h "e are in a i^reat ineuaure indebted for the 
prp<-eiit iniproted construction of tlie Gtenin-en)!ine. 

The ehiKtii^ force and exiuinaivo action of hteam u'ere • ell known 
to Sir. Watt, and »onn> of hi* Imniediiite conlemporarie-i and mic- 
c*>.w>ri*, such uri Smealon, Cartwright, IVoolf, Treviihick, and 

* IM HtpfT nwl twiora (Ha QMiMUnl SotlMmT HuMtMWtr la lAcftM IMO.oa Hi* 
Ki«Ha*.if K>i>l. 

i IH lIr|Hvl un li» Prdnnlloa oF Snak* aD'l EtAiioair<f Fud.— TiartaeUooi vf lb» 
SlltUtl A>Wi:MIui>, IM. 



othent: but the fears entertained ofexplorion at tbat early period, 
and the dilfioully of cjjnitrtictin^ veaaels atronft enou^ to contain 
higfa>preBsiire steam, were probably the |Teat«Kt drawbacks to itx 
i til roll notion. M'oolf and 1'revithick were probably lunanjr the 
fimt to grapple with thin dan^erou* element; and the farmer, in 
order to economise fuel, introduced the double-cylinder engine, 
whereby a ^ent savintr wm effected by increaxiniv the prea*ur« of 
iitenm in the boiler, and alhiwinir it to pana from ana cylinder to 
another of three or four times the capacity, by which ittf volume 
WHexoanded, and by these means a HaTin^ wa* vtTecte*! and an 
extra uuty iierformed. If, for exaniiile, taking a double- cylinder 
en([iiie, the lilidNprexxure cylinder beind one-fourth of the capacity 
of the cylinder from which the atcnni i* condensed, there will be fur 
one c)lindcr full of Ktenm nn cx|Kin»iou of four times its vnlmiw, 
— thia of courw with a diminiahexl pretaure in the ratio of the 
capacities of the two cylinders. Ctimpaiing this with n aitnilar 
process In a single cylinder equal in cnpacily to the two cylinilen, 
and Atted with a well-runitl ruclrd apparatus, rcf^ulaled so that 
ojily oiie-lifth of the Mfotenta of the cjlindcr (coual in cApacitr 
to the sin.UI cylinder on Woolfs plan) is tilled witfi ^leam of^vqual 
density, and the rcmainina four-li(lh!i (eipial in caoacity to the 
hiricer cylinder) it nlloweu for cxi>tin^ioii, it is evident tbat the 
comitiunioation hdn(t thus suddenly cut off frcim the boiler after 
the pi-iton has been urj^ed through only otic-ftflh of the lenirth of 
the itrolic, tlie expansive force ia then uiieil In completing the re- 
niainini: four- li Ah* of the ntroke, und the result must he nearly 
the sniiie IU thnt obtained with the two cylindure on U'wdf '» plajw 
Tho advocates of WoolfV system, however, iiudst upon ita su- 



periority, not from the actual force iciven out (which ia nitlMr ia 
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our of the Kinj^le cylinder than the double, in conMHiuencenf 
increaMd condensation in the btenm-iMuHtii^-e between the t« 
cylinders^ hut from the superior uctiun and (jreatcr reKulsrtty i 
motion wfiicb ia the former case is produced. Toeomecxt<mt til 
is the case, hut nut lo any appreciable amount provided the Bf 
wheel is well- pro portioned to the prtwure and oower at which tb 
engine is wnrked. In the double eiiKincs vihicli arc now in oom- 
mon use, that in, when Imo single engine* are coupled tocher 
with the cranks at ri^ht angles to one another, there u lew 
<jcciifii()n {{>r a heavy fly-wheel, an the efftvt of a lar((e expanatOD ia 
IcM fdt, if lU't cffuelually ueutmliaed. The results, therefore, of 
the doul do-cylinder eoffinc and the ungle engine workiuft at ei|ual 
rates of exp'unsionj arc tirtually the »aine aa reffard* power and 
economy of fuel, it tlie coinparison be not in favour of the single 
ensine, 

Ilavinff ciiine to the conclusion that the *am« dutv can be per- 
formed by tlic single as l?y the compound enfcine^ ana conaidenng 
the important odvantaxe of simplicity in mechanical eonrtraction, 
in opposition to cumplexity however inftenioualy contrived, H 
bccumcb n ijucstion how to obtain an effective as well as a utPple 
procc* for the attuinment of that object. 

The first attempt wiw by revolving tapprt*. which had been loof 
in u*e; these bein^; Airuiod ami re(.'ulated in such a manner aa to 
rut off the aieam at niich a point of the nlrokc, na tu ^vc the exact 
tpiantily of expansion required. Thrsc tappets, tu say the IcaM, 
were from vnrious reasons objectionable, as (he >etfht of the 
vertical nid» and iJowncss of motion prevented them from ptodue^i 
IiiK the desired effect. The steam valves could however be fix*i^H 
so as to cut off tho stciim nl the required point of the ^i»to|^^| 
piMMjfe in the cyliniler, but the motion Is not cITccted with tbt 
velonty e»eiitiiil to an efficient process of Dxpunnvc actwo. 
Other processes have been tried for workindT stcani-euicioes ex^ 
sively besides those alrendy notii^ed ; amunKnl them may be nutK 
the equilibrium ralre, worked by double cams from the cnsnl 
shaft. This method is generally iL"ed ruid adii|>tcd to the marine 
and old cngiiic»s hut its application i-i ooldom of miicli value unleM 
the eiiKines and boilers arc capable of bearing a prpvture of IS lb. 
tuiolb, on the square inch. 

Another fault tu which this description of valves U subject b 
their distance l>om the sleam-ports into the rylinder, and the lur 
quantity of steam which occupies the space iietween the cut 
vaho and the wnrkintf cylinder of the cD|{inc. Tu remedy tfa 
defects, and to apply a better system of expansion to the coira 
condensing engines, the following appariitua and mode of work 
(he valves mia intrnitiiced. 

In ttiviuK a dew.ri)iiiun of this effective and simple apparatas, 
is hut fair to slate that the lirsi idea of this invention waa i 
Kcsted by Itohert llrowiihill,^'H fii»t imoerfectly cnnslructed, 
since (iroHtly modiiied ami perfected by tJio autoor of the p 
paper. 

riie annexed euip-aviiiic rvpreaeiit* a weotion of the ralven. It 
will be observed that the cylinder A^the neam-cbestt C, D, aad 
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the nid^-pip** FG, arc roramon to ^ v«ry entfine of lliiis deaeriptinn; 
the inlrt-niil cunstrucliun i.f tin? steam -client", inlve»,iind the modn 
of workuig, arpppculijii' and winstitute the chief merit <if the in- 
vtutiuu. 
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In th* coiMtriictlan of a •tfam-rng^nr, two important cvoMdera- 
tiona pfvsrtnt tli<im«rlv<>ii, (lid Att»itiniei)t <if « nnuiitnum vf forcv, 
axMi the mtniDium in the cAtwumplion iif futil; tu ac(|uire Uie Rnt 
It i« r«<]iiifit« to ionn Diu'ti uii jimni-enKttit uf Iho wurkinK partit, 
M tu titituin the i-liinoxt ni>[>Tc>\imatiAi> to a perfect vncuutu liiider 
and above the pUtoii, and the otlifr ig ncMxmil iHlied Uy havitifc tut 
•bmII an entenrhttirc of Meam an poutihle. The«« de^ideratn are 
l«apiMt acfcree attained by tbfl priiKipIcupon whi<-h thv««- vtihea 
kf* somtruetcd, and th« vny in which tneyare worked. Rer^-rriiig; 
lo the eogrBvin^r, which ia a aeetion «f una net of vhIvm. it nil! be 
^jMn that eneh tet contnina two douDe-hmt ralvea !*, T, altti the 
~ -off vain K, aiid the throttle- valve <j; thc*« vnlvet <.'<in«tituto 
sbole of the oueiiingH hy which the BteAm n ndinitted mid re- 

JInl frum tlie cylinder; the iiilvcu S, next tii the ft4Mm-pi()e E, 

are the ralrm by wliich the steam in admitted to the aylinder; ami 
the valvea T, are thfl exhi(u«t, ur the valves hy whlcii the atcAin 
(■cape« from the rytiitder lo the <MijidviiM>r. All Uio four valves 
are «f tixv oame arc« and dimensiioiia, but the «U>um-va] v«k aro 
not lifted UII m hi^h aa thv exhaust-viUves, for the reaaons 
whifh arc aflrrwardi fiien. The direrlioti of the srrowB ex- 
hibit the pamge oflfac steum in ita iiigrtfH to the ryliiider, nnd 
iu ultimate eiatfe to the cundenier. Tlie iIoubltt-lii.'nt rnlvtw 
■f this coBBtruction have cwnairi prnportinnate tireai, the upper 
portion beiw larger than the bottom, in the nitioof riJMto 1-000. 
The object urthiHenlnt^micfit of the upper pnrtuf Ihti valve being 
to give a preponderun<:e ti> the prt-sHurc of the ateani on the liip 
•idc. in order l« otrrcotue the prraurB «f the packina in tiie 
■tulIintc-Uix which iinbrAce« the ipIinUe, and to aMJNt the ^rrtivi- 
tatioit fori;« of llw valve in ita dcacent when liberated from the 
cam* P. 

The mode of workins tlie valve« is by the shaAi I, and wheela; 
they derive their motion from lb» rrnnk-shaft iind revolve at 
the taffir apecd; the vertioil «piiidle I, ujHin which the two 
circular dim-* P, urn liipil, psMes through the meMm-chectil C, 
and by ttf rotary motion the wnm whiirh ore fixed upon the 
diMM P. rtii:*K the valves aa they pa«« nndvr the ndlvns N, N, 
which are niiiiieiMrd lo the valve<8plndlet by the rroM-hvada M, 
XI, and by theiie iiiennx the vidre« lire raided ami retiiined open or 
*liut for any definite period. The rullcrH N. N, arc Hteodieil by 
the criKi^heiidii M. .M. iilldiDi; upon the vertical yii)de>ri>dH O, O. 
at their outer end d, and ^ilidirig ril tljcir inner endi* in vertical 
KTovvea in the centro boM U, which u ■niiiwrtod hy the auide- 
-iiaO.O. "^ ' 



To work thi* enffine eounonilcally Dincb depends upon the prw. 
muoof tlie itfiFni iind the nmoont of expaii*janfriv«n t<p thu valvds; 
the UfHiil pra«:iir« in i» work with stoam at U Ih. nn Ihc nijuuro 
inch, and col off at one-half the iitroke, nnd expand the other 
half; but in <rther cawK. when the engine* and WilerK are Mien- 
lated t«i bearu liiirb jite>"'iir(' of iit«am, tay from :ii) to lOlli. on I bo 
inch, the cant* arc formed mi a« iii cut off the ateam at one-third 
or one-foi'inh of the stroke. Aa ia aboHii at V, iben ire 



Ke»«i«Uy three and avmclinea four cams upon each of the 
diM-8, *0 »* to cut off thecteiun at ono-hnlf, one-third, or on«- 
fourtb, or at any other [wint corresponding with the force of the 
•team and the load respectively. 

To obtnin thi» mn^ of eupAntion the rollsrc N, N, which work 
the «team -valve*, are moreAhle. hy braiu itript which alide in thu 
firoovea In the cro»-heada M, .XI, m> ai to brinif the roller over 
any one of the atom that may he reijuired; nnd the fixeil polntera 
V, ahnw hy a RTtdnated tcitlo on each braiu ilide, the exact 
point of the cylinder at which the ileam is cut off, and by iIu-mi 
means the extent of expansJon is regulated and brought under iM 
eye of the enginepr. 

It has already been stated that the iteam-valvea are not liftm) 
■o hi^h »* the exhaust-ralvea, and the renson of tins i^ tluit as tlit! 
exhaust- V air ex are nut varinhle in their action, and alwaya re^iuire 
full opening into the coiideniter, it ui denirahle tu retain tbem open 
thronKhont the wliole leu^k of the stroke. Thifl proeoss la •f- 
fectcd with a greater de^o^e of cerUiinty than by any other 
dcMTiption of valvt'; the exhnutt.vnlveti are mined nuddenly by 
the iihort iucliniMl plane* of the cams, and baring allowed linie for 
the «K»]>e of the fttesni from the cylinder through n wide jtauMKe 
into the cundeuaetr, tliev luddmily fall by gnivitatimi, and thtia a 
more «-nn)|ilete vacuum ui fonned under the pinton than is probably 
attained by any other proeesa. 

The workinfi of tbn» rttlvas ia effected with a dejrree of cer- 
tainty and »implicity which render* them vcrj HUtiKfactnry both aa 
reyarda their efUcienty in conducing to the economy of atcain, and 
the perfect eaee with which tfacy arc worked. 

AeiHar^lf Made at fAe .Verffnf ii/lir the Trading uf lha/or*ffOinfPafar. 

The Chaibman obicned Ibal the piincipal pan of the impioveinnil 
dficrihcd in l>>e ptpBt. a|tpe»ed lo couiiii in ibc tiraB|cment for cfTtcting 
llic ei|iin)iaii Milan bjr cam* ttiolTing lioiiioiiUlt)r. 

Mr. Vf. Shii i< Mid h« hid tt*n kfevrni er>^n*i wotklns with thll eipan- 
«ion g^ar.iiid could l«ttif;»Ia the tuperiorilf of their aclian; Ihetxpaailon 

Spir Wat vnrj liinplo and norkRil ctecvilingl)- wcU ; he bad takea indictior 
iagrimi from the ivginat. Ha km aot acqiiBiiitril with inf cue* wh«ra 
Ihit plan had btta at woik fur ■ long time, anil lie hiij annie doubt* na to 
the laaling uf Ihe psrU. 

Mr. Mc('a.s!<Ki.L ceiiiarhed thai waa a matter on which Ihcy could acuwly 
Cipieti «u opinion unleit (urniihcd wiih bccuibI^ data icipecdng tdv outk- 
irig. Tha Cbtoiih eaj;li>e rcporU H«re TCiy ca(i>pl<(« ai la tl>e performance 
of Ihe englnM ind tha cnniumplian of fnrl ; and it thry had >udi infoma- 
iion with ref«renc« (a the woiking of ine iDveullon la quetUon, it nouid be 
hiftbljr irnportaal at regirila ibe Inijiiorfuicnt of the tagine aud lu cconoisi- 
Cil remlU. 

Mr. CowTHB (aKp*t^ the deaitabilltr of making a onllrctioa of indicilor 
diaiiranit in the liialitutlon, and ciprcwd hit williDjtucM to co-operate with 
otiicr (iieiiihEct m *upplf lug t«nie. 

iU. VV. Suiru >aid it wai hit intenliAn at aa early mMtin| to Uf before 
the Inttituliun teteral hunifred itidiotor dii^'ama wUic^b be bad taken fiom 
*n|iiiH't in StafTuntihlre and <h« tnrrounding ditlrict. 

Mr. McCoNitat,!. nliacned ihii thv meeiingi of tht Inililuitoa would 
atTord patlln conneclrd wllh laigc ■nariufa-ctuiingctUtiiltbtDcnUanrxccllrnt 
oppurlunitjr for conipaiiiig the narking ic&ulU of cogiiica in full action, not 
only in StalTorildiire, but in La>><:a»hiic and olhcrdtiiricli *, and il waa dttii- 
ablc that Ihi* cUu of m/aiuialion ihQuM be ai perfect ii poiiible. 

Mr. SuTM ihoiifjiil the diaftrimi refeircJ in woulii tend in iinportajil 
leMOD tn tli« par (in rmptojing olram-rnginft, and indurp ilicm lu look tllce 
tliclr own Iriieieau and nut naiie lUeir power. He itaii x^n a numlwrof 
Ur. Sruilli't indicator diagraiiia, aiid llic ruulti of tlirui aould lurprlM 
niBnjr t mail of them iha- ed a rtty liifciiur action, and lume thuwcd only 
i lb. per tnch of vacuum with 13 III. pet inch of atKani ; but there wire ■ 
few ^u-d dii|fam* avongtl them. 

M(, CinnoM* (eniaiked Umt one Important ttiing thr; weutd Kave to ■(• 
t«t>d tu «»t Ihe deeeripiinn o< furl oi'd, w)iii:h vaofd m greatly in Staffnid- 
tbire ai It rendrr it a oatitr i»f great ilidlmlt^ lo eulitct ai-curtte data. 

Mr. W. iiiiiiM Ihuu^hl it lerf detirahleloknnw tiiFilcienpiion ot fuel and 
llie coniomptiiin, Mhertrer it wav practnatile i hut ill that he propoieil at 
preteat wm to laj lidere the Inatilutlnn dilgrauia t*liil>lliD| (he ccoooiuf of 
the rngiiie. and not the contomption of farl. 

Ut. MvCuirKKi-L lUDgotled thai that tbould rtol MnSoe tkumtdtei to 
tbe rt-lativt t^onon; «( lh« dtrferenl cnnitrurlinni of ragin**, but ihey 
■liould alio like into con>ideriti"n the different coaftmctiOBt of bulleri aid 
the relative enniumption vf (uel for Die power produced, aa well at the kind 
of fuel employ hI. He >aw no rcaioo wby the repoiti ot engine pfffomaDC 
thould bo conDocd to Cornwall, for It would be htjihly iTopiHtant to 
them far the raiioai other dlttriclt. mora etpodalljSiaS'uidihltcLaacuhita. 
and Newmtlc. 

Mr. Ginaoxt remarked that tki* would be eitrraely difficult (o obtain in 
Sln?p>riiiliire, )j«ei<ii« the qoalily of fuel varied to in ciIritirdirarT rittnt. 
In that diiirict thty had a coniidetible boiltr turrtn, atid in laan; catea 
ut(d only roal>*1aek for fuel, which wu good for nmhing rite; but in Corn*! 
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«kll Ilia (imlitf of tati «U lolcnblf aniform, tnS tbe b«*l qiulttio ot toali 
oftre Di«l. 

Mr. SLAm propot«il to ooiit ibe contlderilioo of Itte contumption of fuel. 
»■ t>it (u«l <Nu not boitglit in llic iutt ilUlrkti. liui Qi«rel; lakan from ihe 
bnp M reqalicd i onil it nould not be )i''"ct^™'''B ■'■ niuti cues to nbuin 
an; iccoraiA return of iht cnnianiFtEoni 

Mr. W. Smitu uiJ ibt qu«*lion of fuel could not be incleikd in tbe iion 
dittncU bicaute it *m t'li'tumiiy in uitn; caws 10 geneote the tlJam by 
Ibe waate licat of th« (ludilliag funiaoet, aivd in conifqD«nre ihosa eiurt 
would ihoiriio eaDiaiTi{iiian of fuel ; but os lUe euntrarjr, lu uihcr vb»*i the 
Mnauraplion «ti giratly above the ntunl jiropattino.eitliFT ftum the infftibt 
(jualirir ol fuel tiaed, or from ili« eniilnei brins oltfn worked much b«low 
fbeir bailer panel, and watilDg (rum the boilcit even more awatn itun wat 

UMd. 

Mr, C. Bbtxb obstned ttiat it took a grtal deal at fini lo inJiicc Ibc 
IKOjirittor of a ttc*m-cn|ina lo look "t-ll iftcr iis voiking, but in Uan< 
cittUr contnlerftbto aliriiiioa "ai now paid to ibe lubject. There w«a 
mtaf irotkt where the oor^iBtn;>i>nn wai aa l^w a* t lb. per bone-power per 
bonr, b«t be ihoold >■; ibai tb« avenigc of LaDoaihlre M^net «m Iwtoe 
Uiit amonnt of conaiimption, if iiut inarv. 

Mr. MoCoxMRt.e. thought tbal nai a Urong ftrfiiroent for taking up tbe 
^ucailoa Id Ihc broail vltw ; for wlili'iitt cnnaidcr^ng any particular diiirict. 
tt wet lefy icDportaui far a manufaciurcr or oUior proprtelof of a atcam- 
engine to kauw what bin tiigiiie «■> duiiig a* ci>ni|iar»il witli lh« cnginei of 
Olbcr partiea. Tboir enginet in tho same tnwn or didriet cuubl be fairly 
con^'ared, and any pattieular canici for acception could be italed la tbe 
r«lOPB. 

Ut. Slati obwrveii ibai there were a few pniDpint engine* in Sialford- 
aliire nliidi wete wmked tiy caaiiaol, and Iheir fuel nai all meatuird, so 
that llie coniDnpiiuii foulil bE coireclly ucciUincdi but ihvse engines 
«tiO aci CKcplloD in ihc district. 



REVIEVFS. 

ifmb?* Rudimentifg Treatitr*. — Tile ElemrnU qf Plane THgtmo- 

mctry. "By Jamk^ IIaxn, Af^ttlu-nuitirai MatsttT of Kiitf^'e C'ol- 

U'iTC' i'rlitio]. Litiiilun, 

' This IE wne of tht^ Iitift of Mr, ^Vciilf'" Bpritw, nnd n wry cheap 

iKKik. It ill II subject wliidi can ht »ell trented in an HvmvntAry 

form, and Professor Jlaiin has evidently tiikoa very ^rreat jiaiita tv 

produce a volume whicli slmU b« worthy of hu reputtttioa. 

The Drainage 0/ Tomttand Buildings. By CDvuiai^: Pxatrm-, 
(;.E. LondAn: VI'ni^ INI!). 

Thh in unntlier of Mi. Vt'eale's cbcap hsut; it oonUina o ooUco- 
lioh of umfiil dntAC-^nnrctcd with the subject of dratnt^^e. We 
conceive tluit Mr. ^VVllle will iiijiirr the iiscfiilnfM of his project 
if he ftllow fiiitliora to occupy the preface in making puhlic their 
Hellenic's. In the prvsoiit iiisCnncc it would have been aa wdl Itiith 
for Mr. Wciile <uid fvr Mr. Dvmpiicy hud the prcfiico nnd iJie innp 
of L(>ii'il(-Ti been umitted ; but ».i Mr. Vempwey hiu thought proper 
to iii&kc put>lic hie sclicnic fur tlie dratnft^ of London, we must 
pronounce vur iipinioii tli'tt it is m bud ne bnd can be. He pro- 
puaca to druiu the uivtropolis by 30U pumping iftntioRn, plnnted nt 
tiearly «(|ual distnncex in fill pnrtg of LoimIou, each huiing tnnka 
for cwlecting the rvfuao of the severe, nnd to coiHaiii three (Uyi)' 
wwage; — but how lhi» sewage refuse iitolM: distributed from these 
900 peit-houses, Mr, Dempsey doea not tell «s. One of these ob- 
tMbbdimentti i* t.1>ciivn in the mnp cIok to the hou»e of Hi* Graoe 
Fillll-Mar*JiJil the Duke of Wellington, luid snotJier at or neur to 
North uin be rUml llnuMe. Kortimiitely for Mr. M'eale, hiapremiaeB 
irill be midway between two of the stations — was llii>i itu^ed? 

U'e hope nextTnonthto be able tn Alf^r si>nte remnrli4on drainage 
of (ftwna, and to expow some of the enviTi thnl ur»( now bein^ 
adopted in vrh&t is called the modem and cAMr;> ayxtem of dniu- 
Rge. 

■TeWrtTif Srfh'nj o«it Cw/ww/w Railwavt, ffe. By AmcainAi.i> 
Kk>ni!i>v and R. W. Hackwooo, oivU engineers. London: 
Wenlc, I8«>. 

Thi-sp Uiblen are published in a amnl] honk which mny he carried 
In tbe walatcoat pocket; cii[ise<iuenlly, ivill h^ uneftil tn those em- 
ployi'd in I he field operAtiuns. Ttiey vary from « nuliuH nf dvvi 
ciuunt- til three mile;!. We rannnt »ee that ihey arc more useful 
tlmn the tiiblM we piibltslied in tliia Juunutl a« far back <ut mtu, 
(Vol. III.), by which curves varying from fire 



Bulea ndiua may be net up. 
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form and Simntl: con tMr Bcaalii be dmndmt tm ihf aame Piftkei 
iMirtf By TnoiiAs rLKiiiK. EdiolmTKh: Adam and ('barln 
Black, J MS. 

The pr*«ure of other subjecta upon ««p time and space, baa 
caused a delay in noticing this work, wbieh ia one of conHideiable 
interest and imporlaocc to the architerlursl profi-wiim. It i* de- 
vy>ted tu nil lnve<ti(^tion of the principle* of be«uty in foro m 
nffectioji,' architecturv and deeoration, and In difsK aoti^Qinsin lu 
the theory- prupoaod by Mr. U. It Hay. wbtch hw been btely ■• 
favoiirubly received. We now git-e uuiy thin aokoowledgment of 
tbe work, intending to discuaa it at lome length li«r«&fter. 

A TrtatUt on thv Coai Field if Svulk IfaUi. By Fitm»icK MoenT 

C.E. London: Siiupkina. I$»9. 

This i* a work un n local and tbeorcticnl ]x>int in gvology of 
conaidemble im|)OrtJince. in which the author lava d«WD « new 
lliexiry of the poallion of tbe coal meaaurea i» the Soulli M'bIcc 
field, and demonotrateti the aub^deuces lying between LlyoTi and 
PeiiUeriTier. He UkewiM: enters on the aiibject of connotony 
g«'ni-r»lly. It will be read with inlereei by tuoee engineer* coo- 
necied <iiih cu«l mining. 

GtoUiffij (if ihe Lake Dutrict. By John Rookk, of Akehead. 

'I'his is n sketch, by a well-informed local observer, of tho g^c- 
loiij'o'^ Wcslnioreinnd and C'uiiiberland. with ipccial rofereiw* (o 
the author's t lews of tlie edieme of geological formattoiiai. 

U'jiU'u Map (j^ London and the Em^rottr, 

Mr. ^I'yld, tb0 eminent eeographer, hat broui^bt ont a very 

laborioua map of London and the metropolitan dislrieta, and which 

bac the further advantage of baring tbe levek marked, ae nippUed 

by the Commisuooers of Severs. 

Tftr. AurhltiH'i Inlands. By C&ARUca Ekujcbov, F.R.S. 

IVltiJini Richardson, IfllO. 
i'miM>*ai /or rt-t*tibJiiiiiris Ihe BritiiA Suuthern Whale FUtieff. 

By (.'iiAlii.ce Eauutuv, i'MLtJ. Loudon: KfHugliniu Wibon. 

Tbi-Hd relate to m subject of Imiiortiince, but which ia not tKli* 
nical enuii^ih I'ur <nir diacussion, though n e cannot but feel an in- 
terest in the colonisation of tbe Aurkland Island*, aa likely lo 
open a nvH Aelil for etitfiiieerin)r eiupinyment; and tbiit, it ia to be 
nliacived, bin been much extended of late by tlie prugrciH of 
nial.enterpriar. 

On lAe CunnlrutJifin tf Puhlie OaliHiitgr and Pri*vt« 

ffoiuet, 0)1 n Firr-pronf priut<ipltt uilkoui /lurrww ^ 

London : Mudie and Soiie, ISlfi. 

Tb!« pajn]>hlet is by Mtwin>. Pux and Barrett, and it« title euAk 

cicotly ahon; the piirpvH- to which it is dtvotcd, jVny attempt Iv 

extend fire-proof CMii»triictiv»» i« worthy of attention. 



NKW Att.MAMENT OK THE FRENCH FLEET. 
(Prom tliC Sttuficai Stanilanl.] 

Seven lirai.riiet. to carry 1 12 gaiii— vix.. four SO-poundcr b«wi;irrs Ce': 
six huwiiieri (£); six aO'puuiidcia (cj ; innniy.two 30-panadert {iy. 
tKcnty-eiicht 30-poiinderi (r] ; ihiny.four 30pouuilert iX) : tweUe ii- 
pounders is). 

Twelve iccuad rntes, lo rariy !}0 gunt— four 80-pouiidrr howiixm (a)i 
six faovitx'^rs (£) i si-i JU |<nundera{c); tweatf-(wo34 pounder* {i^j tvcn**- 
right SO-pounilen (f) \ Iwrnlv.cigbt SO-poundcrs (/). 

Ekvsa thtrd-ralei (new mndel). lu caity S3 gnnt — faur BD'pOa>4ce bosrik 
ifi{ii); at howiiters {t); tix &a.poDiiders (e) ; twealy 3Q.peanden(d}t 
iwenty-sii SO-pouoden (,r) ! twenty SO.pouaden (/^. 

Five ibiTd-raie* (old mudel). 10 cany BO guns— foar 8H.pouader bsnrti* 
ten (n) ; fnur tiouitien (,6) 1 cwealy-sii JO.pounden (if) : iwcnty'el(bi %• 
pniiiiiler) (t); eighteen 3(i'|Hiunderi (jr). 

Four fourlb'tau* (new niniJcl), lo eairy *i Hunii — four 80 pnendei bi«ril> 
r.fit (fl) ) four kawilEers [i) ; lour SO-|ioun<Ur guiu (r) i Ivenly lit pimadlii 
{d}i tuenly-tix SO-pounders (e); tmeeo 30-poaa<ltit {f}. 

Kight teurlh.ratc sMpo (old moilel), to cariy 70 giini — foar 80 peaaiv 
howilxert (a)) twelve SO.pouoilers (^y, Iwenty four &G-potuidin( lfcM|r 
1 8. pounders. 

Frigatn. 

Sitteen &0-giia frigatei. to carry t«o SO-penader bewhuni 
poeudcr guDi ; twcmy-eighl ao.pouiiileii {4) ; eigbieea 30-pooailan f/). 
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T*«Btf*ttol* Mt«iid;elMa. to Clfr; 46 gna* — 1«0 howltasn (() ; two SO- 
fOOBder g«M I two 90.[iouitd*n {d) i tmmij-ltnn SO-pouodcn (•) ; itiuen 
SO-pmiiulcn (ff). 

EithlMn tbtnJ<clau, ta cury 38 gam — two bowiiMre [A)i <m M- 
paaader poti font 34'pauni)er> (d): twcntj-fmir tQ-pootideri (p)i t*0 
ait-aaamitn (y). 

Bigbt4cn conetm. to nrrv 21 |tun»— tim tioiriiifn (i) ; two SO-pounden 
<rf) I tvQ dO-pOBatlcn (r) i fowtMu 30-pouiidrr> (/). 

Bl|ht »«>«i|.clu), la nirv 16 gun*— two SO-jMundtn («)t fourtMn 30- 
pcMBdtn (/). 

T«»1r« tlart|.«U«, to csrry 16 gvM— t«o lliMvndan, fonnMn 18- 
pMjndet cairouilf*. 

lVnt]F-M««v br]et< tA curry 13 gun«. 30-p>Dnd«n (f). 
TwtBiy-HvenbrlEi.toearr; lOgnni — two It-pouiidM cvnnidui eight 
|ft.p««aiUt eutMtdet. 

SeAoonrr*. 
T*c1t< lebooiMf*. to etny dgtit IB-piiunilpr earra«MlM. 

Nem |*ui-brig>. carrying four 30-poiiDdRr hottjiuri, 

foBiuen Inniporii. from COD to MO loiu, to cirry t«a SO-pounder 
li ow Hu io. 

Tlic ren of ibe 8nt art to ranaln vmod ai (bc^ an a( prcteDt. 



8Bii«Wni.rTiiiiii«'iir '4-liKTb bmn. »n. lllii.lni((&,73| ntt. 
Bavnwr.aO-paaBdn. ti-lnchbarc. *n. tin. Icivlli.tel cwi. 

*'2:3I:£ I^M »fi-iota.i«v'«.™*"-- 

Jt BowHict, S-pdoniltr, Hfi. inin. 1«i('h.Bi>t r*t> 

{HCMniu4f. iatMiuiidtr.?n. liir. I«natli.il|<v1. 

m»p«aDilv fua. « n. to In. Kni<n. m cm. 

A firocb W-p««ada imld twc^iul (a an EdrIIiI: ai-powidai. Ad itvEhL 



[^ 



THE NORTH-WESTEnN RAILWAY STATION. 

Tb« MM ilatloa nl tha London and Nonh-WMtrm Railira; Campany, in 
Water lao-road, ahlch li reached Imat E4|t«-liill by ilie lecontlr-conitiucted 
Victofia lunnri, coclain* fire aciti of Imj, itic entire of wtiicli it eittict ae- 
copied br xrchcusf^* or catered witb r.inr; ehrcMing, Thn iptn of ibli ibfd 
la 163 fmt, roTfrinit srrnn line* of nilt — llic whnic cotion qaa^ — from 
wbtcb c«D It loaded lO.OOO bolrr of cotioD dtllj. The T^'^i^ip*' oalrancoi 
l« tha (tiliair lie from Walriloo-TOl'l On (ho one tide, tnd from Great 
lto*ard ilreM on tha other, tnd theie Ivo thi>roDihrtrM form iti entein 
lad «Mtem boundtriM; Sltwarl^lrtct itaniU on l!i* nftrih, ami a lilnrk al 
vsnhautM 00 the tantb. Tlita i* ibe Itritnt gnodi datian in EngUod. It 
ku«l9lit Um* of raili, wLtb a apace a( H feit bfioefii udi line, to allon 
hoaiM Htd nCD lo put nith ttfely. TItc vtarehauin erected bere ir« llie 
iuM. ptflwpa. lo tbe kingdom, Tlie.f are far larger ihin anf ntber ware- 
boMaa in UTcrpoolt and aie cooiiructcd nn ihe liuit piincipln. TTic coonit 
ar« «acii lOS feet by 90, cootaining in area clot« upon I.OOU gquatc firdi. 
411 lb* work will be done on thrtc prrmiui by il/^m-powAr, anil an engine 
of SO-bOfM power it here erected ; but, rearing thii amonn! of power nni; 
not be aDAcieni, the eogine-houie bai b«en bolU targe enough lo allaw a 
accand esfine. of the tame |mwer. to be |iul o|i. Tbe wtrebuusei and all 
tte preniiiea afc recently wbitevailiFd, and Uie appearance it «cart it clean 

Wd lifbtinnir. 

lo countctioQ wftb tha Trarchonact are two adtiiiraMy-detigned offirea, 
wbicb o*erbaBg tbe rail*, and arc aiipiHVltd bt irun beiin» ; ibvte oRlcci 
oooBonlcat* wilb lli« narthpiitei, and the men eogigrd her? nttl be en- 
«Med to aDperintesd ibe liiMinMi of the warehonan. In each of the roomt 
tbera are two waier-pluga, whii^h. in ^e of £te, can be at enee turned, and 
■ p]«nlifal lupplf of nater obtained. 

To form ihi* ilation, uiinardi of 12D Mpant« prap«rti6*. coniiiting of 
noac tban UO dwdliiig-liuuiu, waRliouK*. titcdt, yardr. &c, bad bi be 
paaebaaed and pulted ilonn. 

At ibo lop cad of Stcnart.ilrcfl, adjainlnE Great Hovtriliiraeti b a 
vaeaol plot of land, on nbicb the jtenrral olTi<«t of the cornpnf will In 
boill. Theae oHrei «iU be of gr'at rttanl and niagoificonFc, Pauing u[i. 
wartla from the Waterloo Station, yon Sod Ibat the atation extendi uodef 
Cfe«i II award -at reel, wbicfa la uipimrtei) b^ a neat iron gi ret or- bridge, of 
|I6 feet ipan, erected liy R. Daslbb, jun., St. Ilelen'i ; and, n iiittr further 
OD. tbe italiiiTi paitea undrt thir Eiganttc brick aichca whicb miiporl Ibo 
l^ncathire and Ynrkiliire gooda iilatloD at aocb an atiiiude over Great 
Bowai d-ittoci, Tbii artb St. *io tielievc, the largett of ilic kind in England, 



It ha* a tptn of 100 feet, and contaioa upward* of S| million* of tirick*. 
Here ibe Irlab pig IralRc will (or the future bo ukcn, Ibo piga being made ta 
walk bto llie iruckt b; i vert aiiii(i1e arranscinciit j cattle will contlime a* 
inual Iv >>« got into llic wagons at l^dgc-liill. obere ihc oompanv'i cattle 
itation coDiaina lO'i pent, eapatjje ol boEding 1.200 bead of cattlt. 

The ilatian aeeoeunodalca tha Liverpool maikel, and talcM you to tha 
monih of Iha (nanel, tha itlmeatlona of wblcb are an rnllnw; — Dock to 
tonnel, bM yird« ; teonel to Bffoui.atreet, M4 yatda ; Dyroni'iKori, under 
69 ytrdi; tunnel Iroai Uyroui-aireet to Edge-faill, 2.717 ytrtla; total, 
l.HO jttii: The wire ro|>s for tbia Mnnel ia S mllea loog. Tlie wbolc 
inland buiineM of LiTcrpool «ay be dono at Lhia tiaiian; wben compltlc 
&,OIKI Voni of |o«da al leail luiy b« eaaily dnpaidicd to all partaof tbe 
kingdofn. IVaini an; drawn up the new tunnel b* meaai of foar lepaiate 
•ftjpnei of ItO-borte power eaet.— ZteAjVMl SfaniarA 



SEA-WALLS. 

StK— In feprinling in jovr aumber foe September a pertion of proceed- 
ing* of the Ipititiilion of Cit-il Encineera rontaining my paper on Sea-Walk, 
I obaarie that yoa have introdaeed aoma lettering, in order to iiRi|ilify the 
diagrama. It It iteairable that It thould be ei plained, thai In fly. 4, the 
letter A, deaatei tbe point tielov which tbe uoaaa were imitl dry ; and noi. 
•a ID the other fignrea, tbe ktcl ol high water of cqulnoclial apring lldea. 

] am, tuf., 

v. f. UacttutMLN Rakkixb, 



MOTEB or TKE KOKTR. 

Tkt CUerUtaiff GoU. — Greet difGmliv bai hiihcrto otcmrtA \n pttptf 
ing tbe eblotida of pld, of tbe yellow and rad cal'iuri, perfectly toluble in 
water, and wlltaout tuAnlng redoctlon. Tbe fglluoing pmceiiei' are recocn. 
iDended for ibb parpoac: — In order to peepare tbe jeiiow tait of g^lrl, take 
aqtu regia prepared with tbrce parti of bjdrocblorid acid, onn part of miilr 
acid, and ooe of diittUed *ater. Then put one part of pore gold Into a 
porcelain eapwie *itb a plate ot glau, and heat it lu a aall-watcr tilth, tbe 
beat being eontinoed till red Ttpoun ceaw j the oa*er ia then to be remoted, 
and if tha geld ti not tntireiy diiiolred, lonte tqoa regie ia le be added to- 
ll, the raptule being tf»i<i covered, tbe beat la to be coatlnaed till vipatin 
ccaie 111 ap|ieii -. the i;laii plite ciuiri then be lemm'ed and replaced by foldi 
of bloiiing paper, tli<^ beat being continued in the balh until a gtaia tod, 
ngion being Imnicncd in the capiule, bccamca covered with yellow tolid 
chtarlde of gold. The capaule it then to be rcmoieij from the aa];>witcr 
hath, am) the chloride of gold »cia» cryttaliMi in tioall priimatie cryrtaU. of 
a fine 7e)Ioir colour, willi la orange lint. The chloHde tbua oUaiatd ii 
peKectlytolnble in water without reduction: it it lucceufully anployed lo, 
ilaguerreotjpe and aihrt 0|>eraLiiini. The rcdcblnridc of gold(rea'ehlortde) 
ii prepared in the lame manner, except Ibat the aqua regie employed ii pro- 
partd with two part* o( hydrochloric, and one part of duiIc acid. Tbe 
opertiloD la cooimenMd by eclliig apon gold with eiceu of ttint regie on a 
aand bath, the aalt-water hath not being uatd until the gold li entirely di» 
■olTcd ; the remaioder of the operation ii coaJuctod in the aamc uiaoner at 
that for tbe yellow chloride. 

^af..— Id Americaa now method of tnakiog a!iat bai heeo paleated by 
David Smith, of Sow York. The plan ii to uae au iron tube of 50 feet in 
height, in place of Ibe ordinary low <r« of i^O feel. Uy tbe old proccta, 
greit beigbt wai nteeaiary to enable ihem to lotLe all aiu* of that, for the 
reaaoa ihal t)ie tbot uuil be cooled ta a certain point before entering the 
water rceeiter below, and it could only be ao cooled by eoniael with ibe 
nacttiary amount nf air to wliicb to impan Ita beat nhiie falbng. In tbe 
proceaa of )>li. Smilli, a curtcut of air ia made to uceivd tbo tube by mrani 
of an ordinary fan, tlie amount of air uied being in proimrii^m to the flee of 
the ihot. i); ttiii method the elevation of lead for iiic largcat tieei it 
reduced 100 fed, the eoit of imoienic lonrrt li diipcoaed Hiiht and a 
common ihcetiron Inhe of about IS incho> diaa»l«t made to anawcr it* 
purpoie. 

Inm Bmtdi-tgt/or d^i/onua. — The abteuce of anything like human atielter 
in the Talley nl the Sacramenta, and the abaolote want of lodging rooiD for 
the accomnodtiion of emlgranti (o San Frandieo, hu develD|>ed a mvi 
tource of iaduiiry iu tbu country — that of the erectioo of portable Iron 
houaei, of varioui dimentlojii, to be thipped for Callfornii, ind nhieh can 
be completely put up w-.thio four dayt after arriring at [be dettiaed ipni, 
aodtabea to plecca In 21 houn. Several of ooderalc ii» have hem built in 
London, and oneli Jual cumptettd in Liicrpnol, 110 fci^l long, 30 fret wide, 
and 30 feet high, which Iiai taken bui out momih in coostruttion. The 
filming and foundation are of wwod — the cuvcring and roof being of c«r- 
rogated Iron, whteh gire* il a pleaiiog appearance. At Manche>l«r, tome 
Iron ootlagM are alio beiiig cooitraeied for tbipment ; they arc 20 feet Ine^, 
10 feet wide, with an arched roof, alto of corrugated irnn, giiing a clear 
height of 9 feet, and divided into two room*. £vory tvrangeiDenl la made 
for lifht, tecutity, ventilation, and wirmih, with a iioilabte cooking ippa, 
ratal. The iron contained ia one of thoie roitagei ia about 2| tsiii, and 
the cott il abont «0f. : U liacd with wood, lOJ, extra ii cbarged. 
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E^ftuHr*' Chlbf». Pmtiui/. — \U. Clef (, jan, bai liaoit (pfmintcii Protauor 

ci KrifiiiMtlriii u (111 CoUf^uiil Mn bt* Iniutiaiml IkIiii* iin <k* TSnl iiti, 

Sfte Sirrry «tf Btflmitd, — 0«Tcranitnt noi being MiitHvil wiih thv iri- 

■nlalaUnti of tb» Onleut* Sumrar Eaglurt. hnvdtrtAtil upon naaanilni iht koyica 
uilm. Ptti lUi piup«M^ ■ pMIT of y«p)>m ftiii] llliMrt h« usw ni|(«(M «ii Sallibiiry 
FMlB la a«tiiriat ih* bM* Ilu*. 
Serrw) SlfaH»ert. — The l)c*t proporlion for ili« icr^v pmp«lkr )im been 

f»b«l bx rap^rlnenl lot^—lb* ptffb ti^ b* Ihr ^m# Ivriftb m l.hpHUnirtMorib# «crfv, 
■Ud that tl» Tiiir at tticin ■bouM nrii nrnd aac-ttiili ibr lvac<ti vC thi vntBi. 

Jhmtaynf Ihf Haarlrm Lakt—T\it difficult QtxtrvtiO'Bi of dniniug tbe 
•M ar hki of HnrlMn U Ming tarnMl ev ullh tbt (tnWi( MllKltr, 1 h( itarkt in nM 

al|til. Iiivlnr th* niuniii of Auiuit, Lbt mim nl ilili imii'rnt* ut>i>«n kNnmd 10 
Iha ntrni cf 2rt IfKbpVi Da<4rb in*«viin. It U hLijiril hud vip^cttd OftVlb«f ■Htl tM«a- 
Utrii drtlnnl 'iff Man llw lugntll uf Itinli. \r»-K 

Xovtl So^ n m l m Dridgi at CArafrr.— Ai ibe brld|« Mhich hM lilclj been 

(«btlnicw<l L; JlHsn He X use ^nd Co., of Urtrpool, al Camnjivli, lu ibUcIti', h« 
nrtlrd tonibWrablr ■Uriillun *iiil •llH.-uKliin, ■ <lr>i'il|illoii at m aortl an aiunplf of 
voflr-urttingabEU B»iT Etnl Th uiiLnivttvtlEbtf. Thr kiluatlEsn }a A-l)k'h ibia bHdp waa r*- 
gsltH rrntltml II rati*<t>«<>l U dn atnii irlib |>Wi« Hid tuaiitnaloa-bari pndacyof abme 
■A* :crtl of (lu roadi aEul tb* rsrlnata b* traaiirl. nan (ha Gn<n«Da*-n4d H> Uw |iirjr. 
btlof iifirM*!* «f lU tact tf*D, nhlte II iraa duubtfal vb<tli« * prapttfaimUiiwicoiiJil 
brubialnnl for (Hacrccil'in at Eihvt aUin* plin capiMa of lonalnrDK ao ami ■ilralii, 
<h4 i^'rvr<4l nf''*rt}4«11n4C pfin^f^U *«■ Mtu|}1«1, and baa 1>flvu f^uiil lu pratUn t4 
autwcr arliilniMr. TliTt prlnc^;ilalt ciji^bic of btlQir carrM 001 toainDcbfnBi«ail#iil 
to pDlnl 0I tltta^iti &04J dura^Liiiy. aa vvll a> hi Ajspaaraarv ; but tba •am alloLEcd fvr 
tbarnrlJan of Ibt iTurjjrj'puli t>r|jjv Lftl^jp tloirttJ t4 a fiudtJ aaiDQiii, IlitH lui^ort- 
l»«nl> toulil mit IbarrtMniloiiir 1, 'rhi chain rorli ara mad* of ti t li»i Jilx muod Irun.lp 
Iw^Iiaaf lSf*(l nch, nlih wrerr Jwk >lut* [iltevl ilumMrlr, ■fnH nhlib 01 BiM 
Hit hut, abut* and twlsw. al aMiit t hrt apati, aid apan iiTiicb itif oiiiKlfn plinki 
fvrrfilnff Ih* ^klatArrnif of 7 ff^l irl^«, ar^ Armlf at^Utd ^ T-hvaif^ ^M^Uv mnii i^dLa, 

•nmii ap (ram hrucalb. 'riic cbaln.ndi art w«ani1 M um tnil uf • iidmItt iioo* 
pl*r. ^aloB»<nu|».p1ala*anfl <»ri,tiiilll la trtin Ih* foanriatloD oa Lttri U'«alinln(I#r*i 
•mbaokntal. on (b( OnMrtnar ildi , and tba ilaDC pict M tb« Cartin-patlianildr Ltii 
briilf* lafMnail In la a pll, iifKin Ih* Uipor wbltli, naiiiutoo t»H Ifun |iM>r bnint and 
pidvaiala. Ea placvd ■ ttiy ttrafg gti^orvtl bdarr*^ ntmitid whkK *«L^h ot ih* cbalua ^Ji 
■htot [lUla funnad at ihrnl [liikii, iitfa unr lurfi. ilaarODdtiif ti anil l>tl.us Sml In a 
■ (rvpf caal-^n pTaL*, auaptbdc^ nvar IL« bnUuni n( Ui* >«ll, af ■ Jcplb vt M tit^x^ ivpcm 
vliltb b liiilil a mua uf mMunrj, funilai a vdclil viinilanl Vi ciiuiib't-bUaaiv lh( 
MuUi. liMplnff Ihi fhaln ban la BpropataUU »! UMlan, u nail ai prbTlfDnRfiir ivary 
dtfrt* or mnlntUun utnpaaaioii. Tbi t-itiljfalt alau futllKTMcuml bi Uatli aiajr-nKla 
at flai;h aiul, monint to a cnnaltfarjbla rTktttnc* fn-ia iria pltra to a pnai dFpth modai 
prouad, afutboltnl Ui b>ratT biv^li* of vaX . tiailn^ iliui « r**ltiititf forn v( a^hoy liuirdrtd 
IDnaof mlb.nclualn ol Ihc nualn tloat plita un vhkh the IitVI||( irita. A Utttt 
li»B tMUa diamond IMca la «ui1m1 alani (be plallorm 00 lapli aula Wlvran rt«uLi[< 
tuniatt*. iiid wrbcd t»cTa plaloa ara Owd undenMalli, (litnf a flniih 10 tbt bruiKa. 
vblrb hu alionthfr a light Bnd anx ■pptatmt*. ronwItaOiv oil) ulapud foi Ihc muv 

tlon In ithlrh l« 1* jtlacvd^ labVl-r thv naf|r IbduaaTida df pirrvina whcl b&T« allvacTy pftBfrd 
■nri ti fniin a '*:} ftl'tMlof 1 1* ilalilllli, iiid lar ainiiidiifaa nl lilt priori pi • on BMcli 
II I* tooatRKtfd. 

/na Kovjbtj.—^t. lb« U'frprto! PoIylfHinic Sodety. Mf. R. Tiirh»», nf 
Oabllii. rumlahvhl iha rrillnHlaij liK-nntlntf piriiriilara nf a nf flvaulanl Imii njiiAiiff 
*B'l othvrvovba af a ratlinif alalion ai IJTtrpool, which b« Ik now conaLrucilbf - Tha 
ii»( i-LOvn as am of n.)4*i Kjiwrt r*"lik btiiig about snofrcl In Irntth. Mid l.Vlfi (I Id, 
hi will Eh, Tlia'# ara do lalaritiaEllalp «Ciiinni| but ifiit gr^nt aphr* la *^]-*iitt«d vr^r hj 
one aiuwodonvarclii rlainjf III a acfm^fiiol ■ rtflr In ami'rai hdfrhl o( -lA farl ;min 
tb* ■prfnCi ■' chord Tlia tool MnaTila of 17 rarvnl t^nlan a( nruuithi-ltfiu, iHtlDf at 
OOP tid< upijn tba iraUa of tbt ai^Liak apil al ILv vtbcr uuva ctal-lrvu D>luani<a uf tba 
Doric onlar. Niiiiiri'tnl br niMmtiiUl anhra In ivrfomlad Iron. Tlwa* Btrdara am 
trvnwl nntralWbii a Htlra vf t><Hni)ii|[ tiiuts. •itril -^b bf ila-tian, cOTioKlad «Mh Ilia 
•ittvnililniif Ibr tlHlnii anil ihri >ra UiuaMl hoilwntallir bf anflaaof |iu[t(uiaiid 
dliir^aul F<Hla — Ihua furiniDir uu* rlfiJ f4m uf franiloff f'^nl cAd 14 tndb L'|ji>iilAia 
franilijf aiil lit laiil jilalra u( flalaioltal tomi^Wil Iran, uid tbrraiangtaef iiliu alaa*. 
tn ahH'i ibnui l:'r>. din. Ib [angtb. ind of fmi Chlcliiifat. rititirtlni IhavIiDla liogtb 
of the roof. In tnamtfuon of ita gieat *»»<ut «f aarfxr «i>|»w<l 10 ib» vailalkin* of 
tampanlnra, iWvalaloii baa twao tBad« foe (lua naian aoal iiiiittattlari of llic Iran irllhaiil 
tnlurT lu lo baarlna*. Thaiovf. whto Snirtiol, »UI xflfgh al-nDi 'IMI Una, Thr ohnle 
or th< worlt, Will IDpMi-rptInD of Il)a caiMroD cc-lumna ikU onuminul nTcDra.laof 
Miaa^bl ifon. Tht IrHi mhin-ni upon itblcb lh( riM( mi>. ad Ihaaaiiih (IHt ^il ibe 
jard, hi* 1(1. lln. in tiliinttar ai Ibclr bam. Sli ol ihr elnlm ui Hard , and bailnc 
atnir^ <fi* f^mm iinilrr i'itm 0' tbraa glnlrn. II ■'■• roiiiiiT ihal In vol vtwttt iheta vaa 
tb*ra Ibr l#«ai |i*/\-rpiibIr drdvctvon. Air TurnBf pnxIucwHl ap«ElinDn>of lb* Ttilpisa 
paita of lUt tnamuik amiiliiivd in Ik* 'uir'iii ijiifailnii.aiid n{ilslii*<l llir maniirr In 
wbkli Ihcj wmpi'lUd, aoaa to makr n ptrfrrt wholv, 'ITidu^Ii Llivav tamplva arr frrf 
nnHlrr. it tm nalr'l Ibat ll» bu|r ctuf, llmufli nl jrrat ■iiriigth, iiould aii|>B>i hi ttir 
ay« at Llgbl at a ciibir^h. 

/•My M an Arlii-lr tf Wann/^rlurt. — At tTin mrf ling of Ibc Wtit'ilidinr 
<lM4c«lnl atiil I'liiiirt'liiilc iotMt.Ul. tMtoa (rail a Imp'i "" tbli lublni. H« uld 
iltarr ■«»«« af TrrsJ «lij|i ^f liror^, diiTwiQf fVnoi tM:h fil1i«r [•■ f*fi&rij tu ci-ntpualLioii, ctu- 
nblUlT, (Dd nifiuil ipiirnninrr. ai'd alio tn nlua. Tbi; prkii,'lt<al touriat rfiim whrtitc 
ItDTT X* dtrlHil irar" li.iin l)i> vrt'ii-m eoaat of AiHti ami HiikIoiieii. L'dmaroa vat 
CtoonllT couli] im! ihc Uii. on miuuni uf lla t«lDuranil ■'•nij'imni'). In wmi of the 
baai tuilrt tht muapafani-^- tatM (jm Ji*i-Dt»raO trau al th« ouialiJeuf ih« lutki C>en. 
IJnneii rtrrvapl 10 ht Urt'vUtd tvltli r«^i.r'i lo t'*n<|>ar«li<t^ liv^^nte tb« iHaiinfalliiPr' 
could niltlrad thrin liy mukiu^ II Uxutit^tttl hj i procrracf till oim. Hut the Qntcr of 
time uou^d fiou lndir«t< lbt dn.-«|Jlr^ri. I1 •»*> aa <<rrll rinl In Iniltl o(i harldg lh« ETi^vt 
traniimrrnt Mlnrl 1 fof If Lbtv ful tht itrniil^c artlclr, tboui h aomvithac broirn al Aral, It 

^^^^L nwtt i afiaj lli«ub ha dtfnt of irampanocr vaa not ao ^rtat ai t^t CamanH. I1 wiu 

^^^B lalldratly baauttfal In lia toloar and annHaa nl train ■> to icndtr It au'lable (iir ilit btai 

^^^V IHndaf FDllatf, lul thtra naa ihird HtKripilan, cmtl*d tba Ii:f)-pltiu, nhlcb bad laitir 

V bmi t»00(lit Intn Ihia cnunlrr. ulilch irai iti p«i rtni. Imaci ilian llir ImlUui. but wm 

H TWT waitafnl In Hirklnp. Sir. I>ili.3n n tit gun a (Uarri|ilian cl ih> ipoilBc RTavHf^f 

^^^^ UtadlSManl klodauf iTutT <>■ bad rtftrrrd to. Hi ■wl tmB I>imltli«l vlib an wmItjIi 

^^^^L la ihow tht nlatlvv imount nf animal mhiitr lu ili# thrta prlndiial nrltilta nf iriitf, 

^^^H Tb( Afrltan abofnrf a ptopettlon ai antn)i>loTTt i«ri)i)riiii(Mrcl 101 tv lii(t. tin ti>i)liin 

^^^H 7A to IUHi aiiil III* RffpllBn I'll lu ll"'. Thna. Iliniijh ibr cnaiiwilUuii via mitch allka. 

^^^^1 jwt Ihtrr nart tbnat dtfftraixtv bttn-ttn tb* nnioiak and tartby tpia1t«r, H* al>j ahvwad 

^^^^B Iba fllff<Tfnce nalo the gnanliif ul dual mtil I14 the uiariulaclnfc uf (vlallnrh With rv- 

^^^F ¥ptcl l« lilt lB«*aat la Uit mwiiifii.iuit »f iTdrr. b* u<d that H w«a Da«*ltblu tha 

B nitnMrj uf naji UiMthcn nrn nui murt ilian H pci rrvl. itotkrraof Irorf In Sbttttid 1 

■ bat now ihn uror* upMnti nf tu ptr nni. h'urtr yrari api Ibtio «■■ only DW d^at ol 
^■^^ IviMT III ^btdlt Id I at prf*«ii( iFiir* •••rf firt ur >l>. The falu* uf lbt annual lociaump- 

^^^^ Hob In ShrlKalil itit il iX;Wui., mil ilniul JIHi |icFiaaa iran amplortd Invorklofll 

^^^^H 9p for tradt. Tilt EiuDtlwr ist tuaWi In cniakt ii^ lbt trvli^fal oonaumt^l In «bt0ftd.aC}Evut 

^^^F IM tana, mt *!i hni. Ui* an-ni(t irrlKlii •( tocti beluK iflili V lb. Uan* wtlKliad fiwoi W 

■ lo lUUIb , ao IMt (on* iBuit bt my iinall indaed. Anordlnc t* Ihl) Ilia nDii>b«r«r rit. 

■ ph>o« kllltd nert raw wai ;^,M<ii bul auppoalDK Uiil aonr lutha itara imi and lona 

■ aDlnaladlail. limtphibalalrlTtatlaiaud Itial iMOOarm klUod IDr Ih* pnrpoaa. TDI* 

■ wia a oialirr ithlch 'm tnn gaotrallf biHivn.ii btlan a prttalant oplolm lluil 12a luaka 
I uwd far IroiT >e[t nicb bi mr* cmi bj tb* alopluiiti vtiao tilt*. 



.t.i ^"'''^ ^ Sd-orfr*.— "nte largHI niwIiiniMr wort in Swrtw.h 

tM M^t^ Faiw., on tht Guiba Canal It la aald 10 bt aihHl.up tilili vDOd UrBBi ■>. 
c^latrr. a«(lofUl.lliab**DrrtMJKlmpi«wd. H b.MMarttMabo.laaodMrfM 1 ilan 
amooB Dil>„ jt,*,, ..^ ta, ,„rn^ „, ih. iltamnm "Mtbtail." ~Bi»i OauOdBi-M 
mil aa in* "iMubrTk." (iblch iDiii 00 ilu Kill !ka 
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WBW PATXHTS. 

Sir Monllu altevrd/ar EHralmni, ntiUtr ofMtntiir rr/iiturd. 



MalCfilm Uatfi.rtan*. of Tlilitla-itraal. Olji;«i, roppmmllb. (hr «*Ula _ 
latntaU. oathlntrrocappaiaiut fui lb* ilrjliw ud dnlal^lna of >t«v*a fihiln jiatid 
Au«wal »i. 

Tboniaa 9rnta Pridaaiii. of Vontbaoipiiin.faiiiltaiau, fut ImpiimBUBQ la JtvdtMm 
and dlhti rumacta. and hialaam-hullrra.— Aniru'i '>t> 

Jant* Roblnion, of Huddtiailtid, iirthll mil iiiill m ni rillaial fii* IIHulaiaMW 

In prtparinf ot manufaciunnK urchll mil tudbiar — Au^tiai 3D. 

Iililiifa Btfiraiid. of Fiance, anjlnair, for an ImpniwrmfUit in pralMtlni 
ptuj>fTtT from iK(4dtnl lit carrlafta.^ Aufiul til, 

Onnlrhort Ptf<|U», uf Parta. cmi *nt!nt*r. f« »rU!a ia>piw<aineol>la Uia 1 
t»ilii|t uf Otbing anil vibcr atta-— Auguil JO. 

A grinlof anrittriilaarur lbt ttrm of iTtytunlma Iha Mrd of Oelobat, )Ui.a( ■ 
palml ts t;«oiet llaiwi. of Chirlfrbiiuai.tiiuan. Ulddlcari. mirartr. for kl« lawsM* 
of ImprotFntiitilopTDdDclai colOMrtd ilttlj.Utt.toppti-piiii'. unil '>th«t li»|rf Im 

[^tuilnUortir.ol tht L'alled Xtalea. ddw htldln; al llmchaiUr. (laUaank ftf «T. 
llJii ImprotrmtnUIn mathlntry o« a|.|.»nirit fir arwliif (w l-™lrl«rj, and urtllafl a* W- 
namtiilliir, b|i atiirkra, rarloot deaiilptloiii uf inula rabiln— *ii(uai3e. 

Airaaodrr HaJB, uf aDitb-itmt. Sitjinr/, taiilNi«r. r>r in liapraml ■[ipaiam fartB. 
bau<lln|anddnilD|«uno«phirrlc air andotberaaatt. and for (HloK'na'Ma (oatbaraB- 
tbintr;.— SaplriiilHr G. 

AlManritr RobtFI Terry, at Uani brat er. •■)*(*, Uaixhtnaf.aijiiitT, tuflaaari IW la- 
pRrTfawonln Iba manufaLtitra uiprrfkarailoa of OtFa-Kod,— Srpiembmt. 

Juaiob Manball B.-ib, nf IliniviU. Ulddlcao. fcailttaBi.fuiliiiprertBiaaMlBtti 
DiaDiirai-Inn uf iierl. — ntpiamber d, 

Sit ^obn llacntlll, Kntflil, ol Dublin, end Tbomaa Knriv, oi l.^at. nati rnbji. ■•• 
ftimli'. foi luiproTfinnaU n lorMnotltc rnaluca, and lu lUt eiuwuiKilaa of idlwrni*^ 

Stptambtr it, "^ 

Juba HaaklBi. <4 Niwcull*. uMo.Tni*, analiMm, far a« ItotwradBai laaai^to 
Itn bar <. 

Richanl Ariblbalrl Bnniman. of FI*.i-«irtM, t>aUnia(«ni. (vrnrtalu laprvreaanUiB 
draoghi-boiat uuldltn, liariina. nnil aaJiUa trati. [A I'OaiaiaakaliVD.I— atylwoUai IB. 

batid atepbtiia ilfam, uf itir Obi Htnt-rood. leuilemaa. for 1 iiTiln lapiniiiMli H 
■pparaliii or iDalFuaitiilB for Ilia funlgillon of planla.— iMpltmUtr 13. 

Hnir) Aiirwd. of UoDdniin'i-lltlili. Ulildlttta, tnglHei. anilJotia ■aolmi.tf Biaa. 
ICT. I" iht aanw tounly. vofiuttr. fur nrliln Impninmtiitt In iht maD<>/Hlu>« of alH^ 
aj.d ullitr like aiUcIra af cvra merit, fruiii farlnictoua ami ItduniRoa ■abMaaoa.— 
tiriiKmbair IX. 

Cdme AuiiiiatIn Cbamrn'iT. nf Iturdii CaAilHtumSi, Mirtln, Pa-la, ta* a na* a)«dia bT 
raliWAr M'oi'itilniiiad Htlk-aMti, hdlt,-*! ttllwaj.uiid atlrtular chanot. -«*f Wabtr U. 

Nopolton Wtrrc Prturra, of Batw. In Frmit. (ur Inipii/rnnxtta la ttiaanala'aeMwal 
niflrt iiid leaf Ola, an<l lu B|>i>ataiua foi cooklofi alaa lii appantae lot (itndlat aad 
ruattinf coflar.— Seii'tombai 1.^ 

SilwUi Hrrfanil. of liloabuni, VerKili1r*,d«aig»r, Aor la|irarvmt«Ui k» plalDBndor. 
nimtntal wtaHng.— Srplambtr IS. 

Hobwt Onfflifia.of Hitrr. anglRan, far ImpmremMta la main milini. ami Ufra. 
pttllni •natla. — Stjiltmbtr IS. 

TboiDU Min'tn. of ttalfonl, [.anduUr, nertilat>aiak(t, for Itaprowantoli in •*- 
chlnarr lor hacklluc.tuaiblaf, ur ilmaluf Oak. vnol, and nthet BbTaoa awaMWii ■ 
»*pi«»bcr IJ. 

KtnjBinin (loodfe'Ioir. of HjO* puk. Cbatier, anglofar, lor mtahi iBpaBaaoaBM la 

ltfam-tii(i1ata. — Hrpttutbcr 1^ 

Junaa l^t(l«r. or Manrbtvirt. (ntchinlit, for taittla tnpn)*tra*aM In a|ilBBl>c wt 
iJoubilDf iriadMnnr.— ^Tpttmlier l». 

Cbartta Itattdan, of KlBfraiand-mail, fet Intpportmanla In trapaiob* applied %aaSaaalk 
dniat, aenria. and naipiiMa,— HtpUmbei TO. 

\TllUani KdmTd KawtOB, orCbaaotni-Iana.(l>ll enjlBtar, fti eat^ln laaratiiBadi la 
piimiia, lEi] tn ciaclilnBry and aiipaialoa (or *Brklnalbe »un*,nblctil*lltriapN«>Baua 
art alan applioablr for voikliig ulbtr nacUsarr. (A oaoiiDUBlcaUu}.— SppMafcar Hh 

WlllUin IJaadltr-of Cbltwtll.atrHI, 1 abury.«OBl>r«l«iiar.O»ort* Dat m aiW BMW*, 
•ta, (oalattt, and Alenoder ilt blaaban. of Uia| act*, civlDMt, far Uayior uaiWI la 
lbt i-ODiltiicllon of nllny bmka. — SigitenbrrJU. 

Haury Hvuatntt. of AaiUc-buuit, Old.atical. Ht. r«nrnia.niart.eD|facw, IbrlB^anB- 
■Danla In Ih* prtparatlnD of futi, aod Inapparaloa fat tuppl)4iif lb* aaaau lbt— r»» 
ftrplembn J I). 

Ell)ati Oaltira-ar, of S~DtbaBipion.tiii!141o(tt,Cliaorer7-lari*, «i|ln««>. ft* lapratf rati 
In tiiniatra — SajjUoilwf 10. 

lomtoh Hocke C«opn, <r( lllinitii|liBi>. iiia anil ptaUl naktr, for impaoTtaiBM la in 
armi.-Seplambri 'SI: 

Kdirird »ulit. iif lumbanl'itml. iviiUrinac. and WIIHam Mrtt. oT Klnn.d U t «^ r» 
tlamqn. for lEi]|irnV0inci1ta In tlHtnc and i^ilvmlc ^uilrgmtBtB aiid apparalnaw 1^ ^ 
Lbrlr ippljrniliin Iq tiahiltif auil niiiLirr pi«f|>Ejua,--'bt|iltml>«* V. 

Willi m frvvt, of Htiieb, ui't Wiuan, Lwiciiifr, and RdBvd RaiaBa,ol VTItBa.**- 
frlnttra. tai Emp'ortiDtiLta In iteam.eD|lDta aail ID puiripi.— ^•plaBib*' VI. 

Joalab UtiklD, of liT.laaE, meicbanl, tot an linprond Inatraaaaa BC ay p ai all M ta 
l>*aliiig or Ittiiiiatinf rlttout Oir (tlaCtnontaubtiaBm.— -Itplaaiter M. 

lltiifanilii ^V'rtn. nl Yatm. Tiakahir*. miliar, (Dr an iDipiomneollIKlaaBJ 
Inir ivrtain c1«H4:El;[»ik<iij« Qf whr4l — ^fpttubH^. 

tlivid UiHQ Kdiranl, of Siilney plin. Brampton. iurv«»iii ft* latffvnBMNn IB M 
ap[41c«lioii ol ||a* fvr p-n>(lwtuR and radlatloj; iKvt, — Itepttaibvc Oti. 

Juliii llaiillait Vaitldy, o( Mllr tLiel, d)r*r, far Improwiunia la |l*lnf « (iMI •■ Ifit 
all k. Ill akdiii ur lumtH.—^cptanibei 'in, 

Tbufiiiaa OrEAibi, of lalliij^lon-rvit, BlrtDlai^taam, fhr lirtpFf^TtrntPlt In ibaiaa 
Of IM and albai pol* and laawU, ud aUwr inlc ti mada of namped ntul.— AtM 
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THE IMPnnVXNtKXTS FN THE DANUBE RIVER, FOR 
THE STKAM NAVIGATION, Ari'LICABLK TO TUK 
INDIAN RIVERS. 

B]r G. 9nEniBBi>. C.E. 

(tnth m Enfraving, Plat* XX.) 

I have read viih plpuiira in th« ^oufim/ a notiee of Mr. Bournv'a 
work on lbi> 'Navi^iiiiiiii i>r thv Endiaii Kivrm,' in which be hiui 
I ilFUtlenl the yreal ii^viuita|r«> wLirli wnnld be derived by MiitaMp 
I ■t«ain-v«Mel* on those waten, nnd it i« ti> tne highly gratifyi'iif I*> 
I find ttnnt xttfiitiiin tiring dirwliHl liy tlii* ciiuntry lowarilii *a de- 
' sirable >n objn-t a* \\ie im|in>vi^tiieat of tlie iniernal conimunic*- 

itiQD of our vDKt Indian tcrricurii**. 1 know of no iiulijcol tmirc 
tBtemtinie. nnrowitil Ui«>n.' b«> n tmiru pntlilaMi- (poculjittou cnrritr*! 
kn\ than tlie MuMiitliment of a iitinicknt Duinl>«r of tiicli vrMt^ls 
fttr cnrryinir piirfUDiriL, liotli mcTrhandiM; uid pKBwnitrr*. Rut 
, therr would be much to Im* dinitr. Wr Itave not in EiiKlAnd rirers 
irkiM« tuinke hive Un aic«« been a««lei-ted, and their wHlcn dividrd 
into nnioerou* insi^fnibtant chaiinolH — nhcre every luod cauncjt 
further (IcvaFtcliuatt in ever}- part nf ihe c<>iintcy tliruDicli wliicb 
the Htrt^ain ^u-»*. Similar tu the Danube, iu Europe, uf wliii:h I 
hxic hitil mncb cxpiu'ienur, in India fre«h cbaunela axe continually 
fvniitnif, bikI tbtiJ.Vi' d^^viittiil ui vther partu vf the riven iu the 
Jui|>o of iibuala, sanilbaitk«,Mid quickuuidft, in plices wbiub fiv- 
I i|uaHtl}-, jpnrioiM tw the Bond, <wnt«ined from 15 tv tii> feet of 
I wati-r. These subjeirtu .ire but little uodentouil in Eiiirl«iid, frxm 
I Uk sbMDce of uxucrieiK.'^ un ■'iniiliir rivrrt lierv ; and Mr. IIoiiniA 
li-.tit-.tr-i In tliink thut it i« imposiDile ti> improve thOM «treama by 
-iitrution of ibe water into one channel; but formidable a« 
<<(rii«tion« may Apfififtr, witli yi<iir permtMion I ^Imlt en- 
deavour to utioir to your rentier* that tb^y mav be ao fitr overcome, 
08 no UM>|(er to firove obstnalec t<i the iMvi^^ation of nvem of ibis 
thuoLinir cbwracier. and this at a v«ry trifiirijf eo«t. Mr. Hoiirnti'a 
prufMAal, •« I can iiIImI, ia DO viMuoary arhvnie, nor in ther« any- 
I'l* In const met I n^* iron steanibnata of SOOtoni burden, of 
.■jpiiHvr, ilrawiii^ fnitn li Iu IHiiiches of wator, guinjf at 
luL- I Mr ut li> uiilcit UI hour iiffiiiiiMt the atreiuii, and IH mile* per 
liwir with it. 
I In brin^HK tbia •ubjert before your niimarous rMdem, I mutt 
I alladc (u the alate of tbe Dainihe, ita Iralfic, and tbt boat* inted in 
' uati^aliug iliat riter, previou* tu EiiftUab skill and peraeverance 
beiu^ brou)Chl into artimi. The iiitruductiun of stntmlKMt* upon 
thia ■)jt«iidid rii'ier in due Ui llr. Jtiaeph Prilchaid, form«rlv a ahip- 
Wright in the Wooluicb dockyard. Numerous attenipta had been 
previuualy m^dr \'y Licrm^u cii)innccra and utijcra, but each alt«mpt 
{iriivril n ii|(nal fniliire. 

Tbe first uttenit>t to nnTiKat« tbe Danube river by atenm waa 
atCviHled with yrrat ilif^rtilly. in Poiixc*iucnce of the numerout 
MiiidlHinLK, quick Hill uIb>, aud sltiNbla nlwch then exiscted in many 
paTtN o<' the river. TheM wen.' cuiitinuully i>biftin|r frocn one (ilikce 
tu ani'thcri Tbe tbanncla nlildi, prei*touii to a Houd, had Ijccn 
lMviv:aMtf for iitvambuuli dravtiii^ 20 feel of nater, after the water 
bad f.illcn itcrtt found to be uitirtlv bltrckcd up; ajid III a ^retX 
taiuiy innlanvn, thc»e before devp place*, might oc walked over. Iu 
Bunie ciiotti the eurreiit would likke a dtlTereut direction, or clae 
bttcouic M ditidcd that acarcely any uii« ttrvnur. cuuld be found 
cvnloiniiie «ulKeieiit water tO iToal a vvatel drawing IV inches, so 
ihat for i»ei't'i»l yeiu-s tbe sleamboato wvr« ountinuBllv gi.'ttiii^ 
a^^itind. ^ treachemus, indeed, ocrv these obntacleti, tnat aom«- 
timea thif tteaiiiera giA a|^«uiij during tli« flo«d>, or ju«t aa tb« 
Maters lie^n to suMide; and before aMislniice could b« procured, 
lli«-«e vi-<-4i|s M> atraiMlcd have )>«<'n Ivit hif;h and dry ca the aaiid* 
liMoka, and have only been floated uttuiii by the aid of two or mora 
aieamer^, tof^eiber with the ■united elForti uf from forty to fifty 
(iicen and horM>(i, uhjih ha/o bwci shipped from one ieUsd to 
■iiutlier f<ir thia purpuke. It ik ohviouH that th«(« obataclw war« 
found ^ ery espenriiie tu the ileambant ciimpuny. 

I tnut that tba C'iri' Kuginiv^ and Arrkittn* Jotirrml is not so 
■trietly devoted tu Kcieiice, ><• Iu iirurJude me from makinir a fow 
|q<lilir.il u)i«er rations^ which wiU no doubt be found uf general 
niten-:L, and loor^ ptperiiilly at the present nmment. During 
**Mi-lIefiiirh'k rule," the Aukiri^n Muveruinent but |i4-rmitt«l no 
•rie.nti/ic pritKreaa whatever to hi- made in lliin^^ry; and bo Jealou* 
««■ thii *t.iii-oRiiiii of lluniiiiry. that it really nppesred his deatre 
to eiilirvly ikuliiie the IIitii|;ari:<iiH from t)i« rent of the Empire. 
Tbe [tolice coiiimiMiionerH in Vienna were inatcucted tu u»e every 

ai4Mri(~< of insolenc)! to mieniilic pmona nuptylng for a passport to 
unwary, — in one word, tie ciiiduet of fJii* atatexman fwno vm 
an dei^itcdly kickei) out uf bis own country) waa tnuatDMeaud 
tyrunnii.al towurda that tlien biyal people, anil tbv late dlMMten 
aiuat eventually recoil upon bis u«u fatuily. 

Ho. 146.— Vot- XIL— NDvaMaaB. 1849. 



Tha opproMians thua unenMin^ly heaped upon the niiiuTAriaii* 
at len^ta fonnd aa oppuwr in the noble and iudi»fatii^d<' pjiiiioi. 
Count Si^ehenyi, who saw that unlKAs the reeliiifis uf the nation 
eould be nrou'ieil, bis unhappy enuntry vna doomed to reoMln ill 
alinolute ii{iit>nuie«. Thi« nohleman h^vin^ miule aeveral Hmm 
thriiui^h Europe, ut onc» eJ>mineni>Nl a ertiuide utftinat the Aua- 
tri»n Kovernm^ot. The folluwin^ were the obJ««ila or baac of h'u 
jxdillcal creetl. 

"Tlie r«voaht« ohjMla of their deskea wet*.— aflsr tiTen^ihrntay Iba 
n>tiL>n(lily ol UnnyatT, — fraeilnm of eommeree. aii>l an iiii|i'iiireil comaa*- 
rial code: tlia iiavltal'oa "' the Uiniiha, and tlie iiupiuieinent uf ifltcmal 
<-oiiii>iunie*ilr>ni inoeawd frreilniu and c<lucatiuii <>( ii't ijcaianiiji lh« r«- 
poll of tawi prtTenliiig ibo free (lUruhaM ami talc of Iiiideil p>u|icrlj i poi- 
ftet (^'Hlilir of alt MlisMoi, aad llie freeditq of il« pr«»i- Put Hie tt*»ui 
part of iIkm o1 jiTCti llisf ate ilill tliusgling."— Pa^st'i tltrnffory and Traa- 
fivtnia. Tftl.i., p. 16a. 

After undcritoinfc a leruw vT {wnectitiuna from the Aue>lriau 
Koveniment, wliiob serreil but to incretise tbe flame now kindled, 
this public leader wua, with the view of keopintr him quiet, nfade 
Hiri Excellency Count S4«<.'h«nri. .Minister of Public WurhH in 
liuiipiry; but thJH title, rather than abatiuf; the Wa^ of so anxious 
a patriul, ((«v* him free tuler.ilton t" harraiw the fcovcrnmcnt until 
be ohtain^ j>ermiiuion to improve the atate of the Danube river, 
in order to t^iveeverj' fAcilitvto the iteam ntvi|^ti»n. Utiiinately 
the (TDvarnment Hfrreeil to advance an annual aum of lOO.GOOfloriiis 
(lo.tHKi/.) to improve the river in Austria; and the Ilun^riaii 
1 >ii>t also rranted a sm;ill ^um annually for lh<.' irnpnivement of the 
rivvr in Miinf^y. Operntion* wervi at onco comnieiieed under tbe 
control of the Count. 

The enj^ravin;?, PI.Ke XX. flff. I, shows th* »tat« of the river, 
taken from a lurvry betwe«ii Pres^iurffh and Ci>iii»m, befure tbe 
impmvenienu; and tig. S the Mate of the river a ahurt time after 
the npernttons were commenced, the numeroua ahvala and aand- 
banka ohown in fiu. I beinn now to a icnMtt ejctent removed. Thi; 
following d«acription will explain the principles that were adoptitl. 

Tbe wndy district! were the tirst places where the operatioiM 
commenced. The water, aa will be ob^-rved in the engraving, fig. 1, 
braiii-hed out inlu numerous diannela, while tbe contnit »trenm wna 
neiarty blucked up with sandbanks and shoals. On each wde of 
the river were staliuncd a number of men; aonie were em|>loycd in 
cutting and hindinx fajcxiita mi abore; and others in cunKtructinx 
tmiira (aa shown in lig. v), pluccd at right nngliM with the stream. 
The ainira were nnintniciixl ;u iJtiiurn in t^levattuii and plan uf the 
ft]iur, ngH. 3 and i. In tbe diaKTams It will bo ob^-rvrd tltat tbe 
Boriee a and A of tbe bruubwooi ia bound or uroven together so as 
to furni one continuouit line tbrmiKhout the entire Icu^^lb of the 
•pur; each row is welt secured tu the gruuud with short pileo "f 
stakes, and the space between each row is lill«d>in with earth siicb 
as w found upon the spet. The tnmsverae bundles uf fagguta e, e, 
lire nuidc to the required length, laid on tlie others, and aecured in 
the unine mniiner. with this exception — tbe cndi toward tbe stream 
are left tipen or in the bushy sinte.* l'he«e ruuich en<U ar» then 
covered wilk earth <f, if; the operations being carried on when tlie 
wat«r is very low in the river. U^hon tbe main apnri are cum- 
plcted, the ftrtna ff the river are dammed-off in tbe name mnnncir. 

The rajiidity with which the iptira are made it. Inilv turpriiuug; 
and it will ho observed from their contlrui^tiun that tiiey offer but 
little rcoiatnncf to the water in tbe firvt instance, but nii huon .ia 
the siindbank<i begin tu move the d.bri* is de|iuv>ilcd betueeii and 
in the spur*, which remlers them immoveable; the current at the 
attOHi lime Is thrown Intn aiie channel, which hfis the etTi-ct of en- 
tirely seourtng the river of the sandbank* previounly dejuwited. 

In carrying out Ibis o)ie«Btii>n, care ahuuhl be taken to keep the 
ends of the npnra In a line with each other, and the stream In a 
straight line — that la, to nich given distance* aa might be deter- 
mined upon, iw shown in the engraving; and great <'-iire should id*o 
be token tu make the spurs very strong in every place where it In 
liable to be exi>osed by any bend in the stream 

1'he biiishwniNl !■ generally laid in the rivers in its green itale. 
there 1" take rwit and cruw again; coniteiiiienily, after a few yean, 
each uf the spurn furnu a thick ma<wivr hedge, which |irevrnld the 
atream from making further ravngi-n un its bankti, and conhncs the 
•treAin to one ceiitriil channel; scnurtng out to a width 4ad depth 
auftcient fur all purpows of tiarigntion. 

Thin syvtcm of embanking wiUi fat;guts liua been the n«ail« vt 
reauuiitg ihouanoda of ncre« of Jund frum the flow), at a cvirt of 
not l(. p«r acre. By following up tbia aystem, in tbe course of a 

* Aiif ipfwo Hbo m%y hatvnaiia Ibr laUowii^ nprflmrn*. *!! h« iMt (d (Sna Mn>r 
Mcasf thr •r>um lar iiirr (ir(OUIIn|. tf IntUXT. t>rt • %tr»i% bri-ih -f * ii«t ur 
tiiiih. irUb Mv>r>i(rn«|ir'.J(«ltn> truiii K. nd tb« bfuclird prd Ik bniltima^t bun 
aii»4lrtt>f( nub. %*i K< wbM aiBVtai of iH*n ll «*tl >ab*M lk« il«« ■• nliltsta 
tb* liiaucli. 
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ftow jtan tit* fluidliiinka tA n gnnt rxlvnl c^xmA to oxint, itnd th« 
obttracUaa* to the uavlj^ktian went l^* Trcnucnt. Thue improve* 
menu luivinif h»pn affiict^ in the nMMt dsn^rous pnrU of the 
river, U>^i)i«r wiLli tht xyatrmntie Kmngtmpnts trhii-h tiitve been 
nuuk in the pLlou^e, the tumeiiM tnilflf! of tlic Uuauke Ls now 
oiuried on Almn«t niUntermptedly; for it U a rare oecurivncc to 
h«xr of any of the atcnmpra )C<!tt)ii'i( agrniind. 

Having brought this subject before tb9 Enfclish ptiblit;, I hitv* 
no hmitflUAft in wtying, if the uimn nMJins am rMortod to in the 
In«lian riv*M, that, In a very few year.!, the impowibUilv repro- 
MDted by Mr. Ilniime will tMse to oiat. and the HvcrflVe mud* 
iWTlgMbl'e at a remuneriitive profit. Ortainly, if (Ui;h peaple fw 
Dm poor Huntrnrinnq c^ti afford to apend suHieient per annum for 
remilatinif ihit riven in that cnurtn-, I cnnKiiler that iao,uOtl/. p«r 
ann>tm nii|k'bt be upent by the Indian fJovflrnmfint for the name 
«hjoi"t, Iwivinif Iha iinviijdtiun of the rii'ew to private enterpriset 
and with l(>0,iJi>oy, prr Jinntim, fnr a few years, thoiiiiaridN of acroa 
»f land wnuid be rencueil from the river*; tiwaitiiin, in a great ne»- 
tun?, would cvtvie lo exivit; the baiilta would be converted into 
healthv and fcrtiln dictrinU, giving employmetit to thouwnda in 
agriculluial pumiiild. 

It iM my tntenliuii to rettume this subject, and t/i evplain onmo 
other Iroproveinrrit* connected with the Danube and Hungary. 

c. s. 



CANDIDUS'S NOTE-BOOK, 
FASCICULUS XCIX. 

■• I mrnl bun LIbntT 
VmiBl.ll lartP • chirlcr m tbc wladik 
T« bt»*«a wtoa t p\mm." 

I, To return to my reinnrlcif on the Army «td Navy Clubhouae: 
-^leaide* bein^ dioliiciinnl by «uch |rro*a nc^rlif^nce* as tfaoao 
pointed out, and heiiiK totally devoid of anything 1'lc<! ronlrivancff 
w ituily In it! nrrani^mcnt, the plan Is such tlint it has not even 
eonremence to rfcommrnd it; on the contrary h lo decidedly 
Inconvenient in that rcapent, that II Id n«liin'i!ihinK how tlie pro- 
fessional grenttcnian who attinlryt the committee nt tlie second coin* 
petition could harr pai*eil fvtir no mnny positive defects without 
pointing; them out to thiise lu whom he acted in the caprtdiy of 
adviiicr, and urging the nc'cpwity fur their boin^ corrected if that 
dcni^n wan t» be ailoiited. Infliutely greater contrivance wn« dis- 
played la Bume of tlio niana sent in at the finit competition, fur 
thry provided not merely commudloue, but handjsonie corridora or 
utlivr appriiHches to the further ruoin?: iiialtad of which, the 
StniiiKere' Coffee-niom and Huu^ l>iniu^-roum can now bu reaiiheil 
only through a long and most inconvenient ly-nnrrow parage — 
barely wide onougli to allow uf two person.i piusini; each othirr 
withoat jostling. Thai pwwiwe, t*io. Hike* a very awkward bend 
Jittt trbeifr— in coaM<]UCnce of euch bend— there it do liglit, and 
where thera are ieveral ioum — thcwe of hack-oliilr*, vervantt' 
places, and wster«lowt«, — immediately clone by all which gentle- 
men will have to paa*. In thoStcnn^craOoffeo-room, the windowti 
which are at one eni of it, look into a mere area, only 7 feet 
wide, with the protpeet^ h»wev*r, of threo other window* — thove 
uf back itairoaaea and pawageMimiiiodiat>>ly lacing them;— atrsngs, 
ret perhapB therefore eharaeteriatio diivo&iiiun, of plun^ the room 
Ming intended for «tran)^nu Unloea triuro bo sime *ort of aky- 
Itgfat beaidca (thuugh none i* Indicated in tha plan) tho room mut<t 
be an exceedingly gloomy one; and if, on the otJier hand, there 
bo a xkylight or laiileru, Ihure wax no octcasioa at nil for other 
window*, unleaa it was for the take of the prospect jiml meMtJoni-il. 
In one reepeot. Indeed, oonrenivnce hne been nttended to, although 
not very delicately, nor i« it jjo well miiiiagrtd nu it mij^ht hove been 
—a door opetiinjt iiito a watercloitel hein;.' p]a4;ed imra«di.itely next, 
and at a rt^'ht an^le to, that of the Houoe Dininf^-room. Of the 
ttpper fliinr ptnn, 1 have no meaiu* of juilfritiK; but gnemiing nt it 
fruii) llie urranK^raent of the lower onei, I take it tu bv at tbe very 
best, exceedingly commonplace. 

II. I have not yet quite done with the \rmf and Navy ClnV 
boiue: let us now consider the exturior. In tlio hrit place, it now 
appears that what looka like a cep.-irate entresol or mexianino over 
the lower Huor, Is not such in reality, ihude tmall opnningM forming 
intertuUly a Becond aeriet of windows over the others. By mean* 
of thi< arrangement, the ground -H nor rooms are mndo to appear 
externiilly much lower than they really are; and the haaauient in 
KUt U]i into two ktonee, when it mijbt u well hare been made to 



show itself M B aingle lofty one,— and even much better, moM 
there i* muredly no beauty whatever in the design of iu prewnl 
windows — either the upper or lower ones; and as aasuiisdly, BOol 
thfit part of the building being an eapresa eopjr from SnuovUM U 
ratlicr an anramtion than an excinHn, copyW being in lts«lf • 
confeealon o? inability to luvmit or produce: and tbe eopTing wist 
is at rnriann; with actual ci re mn stances showlBg, in additioa to 
inch inability, atiangn perversenras of judgment also. As It has 
been managed, it is oiie eKc««lingly ditagreeahle defect in tfae 
compwitiitn, ttint tho small winduwa alluded to, riM up higher 
than the archen of the loggia of the east front, instead or rasf^nc 
with thcni. Why were not arvhee, limlliir to thoao of the loggi^ 
continued throughout the whole baaement, and ntle<l<in with i^B- 
dowa, either cuiitiiiuoualy frum bottom to top, or divided into two 
openings by t trauM-ni twre.ponding with th« import, — which 
might then have been enlarged and enriched, and £he upper 
semicircular openinKti made (o fona Imiettea in a cove In (he 
room* within? JSveu bad there becnon actual entresol, that nii^i 
have been done; and greoter eonsintency and nobl««e»!i of (l«ngii 
would have resulted from it. The balconi«9 before the prlncipal- 
8oor windows are, nt the be»t, in rather coarse and uncouth twite, 
and by projecting forwards ond resting immediately upon the cor- 
nice of the hn^ement, they occanion a tno«t awkward and uogaialy 
effect, and acom to dog up and encumber that part of the fitiat, 
Am to the windows themwIviN, on tliut floor, though they an iiH 
tended to present the appearance of being lofty arched ooea, the 
opeoingw theinM.-]ve^ do not even rise eo high as the imposta 
of the HrcLeu, being mpiarv-headed, and tJia remainder filled-un 
with hriek-work. l>ereptlon of that kind would have bcoa allow- 
able oiiougli, hail it been resorted to to make a single window look 
like all the other* in the Mitno range, although in reality different 
from them; but to jierpetmte deu^ptitm of the kind quite gT»- 
tultuuiiiily and by whulennle, accuies tho architect motrt atroarly 
of either igiiorauce or ditreganl of logical design, and of Uiabiuty 
to ace oiti tilt hI ate deiiign to the roipiirements of the partioulv 
case. In tlitJi case, the deception practiiMid is so far from beii^ 
at all ingenious, or exhibiting any contrivance, as to be on the 
nintrary » very rluimiy one. It will lie no very sgrocntilo sur- 
prise to penutOH when tn^y first enter tho upper roona to find ikal 
the lofty arched windows, and corre-iponding laftiaiMs in Mker 
rc.tpc»ni) pnimiwd hy outside appH;ir:iin'es, have <julte vaiiishwL 
The trick mu.l ul«o he betrayed externally, by the abaeuos ef 
window driiporiiM in the Itendu uf the windows; and more strouglr 
ntill whin llic rooms are lit-up of an evening— while all b light 
and brilliant within and beli>w, the upper p:irt of the windows wlD 
bo ail in darkncna. if the ** Army and Navy" waul a m pHq fm 
their buUdiiig, lei them take M^^H 

Fmmmti Nt;i.L* FiDm, *9^H 

A moic appropriate and significant one they cannot poesJblv IwT^^ 
It wuiild not ill all surprise me to hear thai they already begin (a 
damn Siuiu>vini>, and one or two other people beaides,-^£«iBl 
D'Orsay includL-d, for hi^ cujuliiig them into a precious bsd tmrgala 
with Ilia '"mort beautilut palace in Kumpe." 

UL Tho windowa of the principal floor of the ".^rmy tai 
Navy'havvprubiibly been made tu iippoar large arebed aperturMfsl 
no other reiuun ibiin of rividry tu tha Carnao Clubbaus^ exeeil 
it bo that such ulratagem wax rcsurted to as being the easiest wqr 
of getting over lome dilBculty, and of avoiding the heresy of eem- 
milLing aiiytlung like a fresh idea In design. The arches ml^ 
have been retained as neccmiiry for decorating and filling-uptbe 
■pace above tho windows; but had IcgiaU design been uttended 141^ 
the aperturcn would have been made tu ahuw tham««tve« ■■ ttejr 
really are — (M|uare-lieaded; and in the tympanums uf th» nrekM 
MmicirauUr niohca niidil liave been iatraduoed, for the tVMpUna 
of busUuf TiiLliUry and naval heroea — at some future tin«, at letst, 
if nut at lint: and surely such decoration would have beeo an 
0(|uitlly appi-opriato and striking, aa w«U as honourable, distiootiM 
to that «lul>huu*e. 

IV. Although I did not intend Co say nnythin; further ooac 
ing Mr. Kuiikiu. hitviitg already said to mncti, 1 am induced t^ 
si> iu coime^tieuce of huviiig just met with a lou^ critique a| 
'The iieveii Lamps,' which ahuwx very strongly that I am noti 
only one who thinks that Mr. Huakiu has been prodi^usly ovea^' 
rated as a critic on Art — at least, upon Architecture. £vea T 
Art-Jounutl, too, albeit not addicted to censure, and notwitiisti 
ing that it given^bim credit lur "magical language^ lofty p 
wann generu>ily," and a good deal bcnidi^u, taki,>c him to task : 
severely lor the barbaruuH doctrine involved in the feltoi 
maxim:— "Not to decorate things belonging to purposes of aet 
and occupied life." To say the truth, 6uch doctrine atrikes 
dimcUy tU the root uf all that is now bi-ing dune with the «ic 
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r msimfacturM hy m«aaii of Art, and then>b7 g^lviitfr to 
r« pcMitlve "mirrcJintil? vjJue," tlint il in nithvr s wocider 
WM not LiJd UDtlfrr ititrrdirt in tlint qtistrter, andiu vritsr 
cd a Ustelcas i^umniui, uiil shallow nreteiMlM in maU 
«. Sharpf' IKagaxinf, too, haa callud in qircxtion many 
lukio'i peculiar upiiiiuiis and tast«>i, and irfimni-hra liim 
9nif for ignoring or dciirecuitio^ auch clunoui achlovn- 

Ue preaent agn a* Mleam aarlgallon, nilmnd commtinl- 
A^ wmi for refvutllntiii^ the nrtivr and IntvlUganl *pirit of 
tiin«% and inculcatina the duty and viMlom of returning 
ttkt middle R^h. Thr reviewer qyotai Iti* tirade apainat 

hit haa not pointed oni— prriiapa beeauw hit thnu^t 
J one rourt detect it — tbe notable ^'letx uf Hophistry and 

vlikli aaaiur««i uh that "wc Iinve jiut upent a hundred 
nUUeiHi viUi wlitch we bavr paid men fur diufpng jcroand 
t place dad dcpoaiUng it in nrxilhcr"! lie who t^xild 
cb BOBaearical aluff; would uy— ilioi in, were he c»a- 
hnntn jrar ni«n for nidlciiii; up and dowii a t^ all day 
tr a plougn; and buildrra pay UiFin for buttering bilcka 
tar. 

■ not, howerer, from either of the aliove-BAmed public*- 
[ bwa a nUber rec«iit1y~eii(nb]i))hed periodical, «iib the 
b* RanMr, ihal, in it» Aiimbi'i' Ut U«t July, ibe uutbor 
Seren Lamp*' b»ti p>t what i* vulfrnrly called *'a c«a- 
■dowD.' H lien it i*. l<non-n that the Ramht^ u a "Catlto- 
■1 and Review," the hottile tine of the article is fuUy bc- 
"oT: nevertlielMK, it mys a very jfreat deal which, unp&lat- 
mnat be to Mr. ltnakiirandmgrer« and ap|il:iuder«, n* well 
DMt^lhey would find St an I'lriTdtn^Iy difficult ni»tter 
J, Greatly mu»L Ihtute be licaiiilialiitiiK) uhci have extolled 
litt'a eloquence nod "mapwil Iiinjniage," when th<-y find 
iltr amuriiiK ua that "liia ijiiiorunre is as pfrepioufi an 
Rtlam in (ilTetudve; and he hat adopted a in'cufiiir tityje of 
■lich frequently verffM on the uninlelliKtblc throiigb the 
RcAwan/MMf of its coDst ruction, and hit utter vmtH f^' per- 
' tha tme gtniii* of /Ac Engluh Uiriffuaar." An "tel-down" 
that 1m a lolrrabty atriinii nre. for ft knocka doum at a 
1 otliert have cried vp n* a "vpry n>miirkable' and diitin- 
excellence in 'The Seven LanipE,* and rlnpN an extin- 
ipon H. Further an, the writer in the Jlnmbler ssvk: 
I wmetJlinj^ao trniiKentleiitlyludirroitainthe notion t^ai 
ck of Ibnne Is Uolalnmi, nnd yet that the early mptliBevuI 
an WM the rmult of the purcrt ChriBlian faitli and feel- 
we can only BUppoM- llint Mr. Riultin believes that 
Luther, ancl Henry VIM., flourished aoinf 7oil years 
that SoUabury C'atlicdml wan built in liic teign of EUm- 
be timplioity which can identify the rrcpil and practice* 
irteentb century with those of Kimlidh Pnitrtitnntiiini is 
na,that whatever clue bf Mr. Rufikin's deiicrtH,lie inav lay 
the invention gf MomettilnK uuquc.ttinii.-ibly »ew.' Tlist 
ikle hit; and it nii([ht have been iidded, tliiit it i» nnytbin^ 
(tent in one who contend* for tlm direct influence of 
D matters of taste and art, to extol the meditevaJ style.-i of 
lly in preference to our own: to iav ntittiiufr iif bis 
td and wholesale reprobation or "our Jetettabltf Perjifii. 
notwithstanding 1b«l it in— «» he ouf;ht to be able plainly 
»— the only mode of Ci-lliic whirb in at all cjiiinMe n'f 
Ued tu general purpotteo, mid which contuinb wilbin itnelf 
Ents of further development for nuih puqioses at the 
ay. ihtt very iusrt nceiiution which the reviewer nrnkco 
Ir Huakin in, that he does not iit nil enpnund tliepriwct- 
ihitecture. Upon them hi* "Lamp." «bed no lijthl ot all, 
itn i« no sort of ayilem of the lesthelica of Architecture 
ok; what in intcniled to look like -yflteni, nnd may pass 
with readers in fcMiirid, hifinf^ no more than a perfectly 
and whitnKicA] division of the unhject. The critic in th« 
Koea even ui tar as to hint that Mr. Rankin in a f.Hil — at 
ne-half a fool, tboiifjih in the other he may be a genius; 
Inly h* haa uttered e>oiiie exceedingly grona ahdurdltiea. 
■Iw a good deal <ir lurcaatic quixiinu^ — some will khv, in 

rment — fired at Ruvkin. in the JCambttr, eitpecially m 
Rbhorrrnce of railway* and r«ilway~travi>lling; which 
laa had Mime iJiare— the' only th^re Mr. Runkin hnlde in 
^n caasinK the preaent deiirecialinn of railway nhnres and 
"HenocJorlh, it U aaid in Die Hambtrr, "wc nball never 
nn on the Great Western, or Ulrminsham, or any other 
lled-iip in a comer of a carriage, dark, four, nnd miuin- 
I vlaage, and reiu-nting the liug^'ei.Lionii of any agreeable 
Ua cruel mockery nfiuiinward nnd unknown Mtrrow, with- 
blft of the author of 'The Seven Laiii|Hi' reioiciug in biii 
opprcaeeil with the mingled coDBciou6ne» that be i> tra- 



%-eUing at thlrtr mllea an hotir, nnd that that wicked Papbt, the 
JKartof Arondel and Surrey, is a member of the Cuounona Ho«iae of 
Parliament.' Ruiktn ia aim taken-vp, or rether aet-down, by hii 
reviewer for hi^ extravagantly fanciful, even nonwnaieal, notiona 
on the auMect of Ueauty in architecture, which muut of nnrnwlty 
be nltngethar different f'riim Lbnl of natural objertx. Aeixtrding to 
Mr. Huakin't reeaimlnfr, donri, wiiidouii. &(-., munt be litth: heller 
than ao manv unnatural deformitieE. they being in the unhappy pre- 
dicament of leilert (i>. the r-barncteni utted in writing or painting), 
to wbieh be nbjecla that they am like nothing in nature. It would 
therefore eeem that he is ini-apable of diBcriminating between what 
belfinga to Nature and what to Art ; between the mental pleaeure 
afTorded by the contemnlatlon of the one, and that afforded by 
■imilnr ronlemplation of the work^ proilitred by the other. In a 
word, lMt. Kunkio is a decided NaTtaAi.; and an auch I will now 
loote him, and alto leave ttio«e who feel any curioaitv to leara 
what farther ]» Knid in the liambirr on the suoject of 'The Seren 
Lampa,' to get the publicntioti and read the entire article, which 
will well repay them for the elgbteenpence bo bestowed. 

VI. In a aaper'On ^tyle in .\rchitiN;ture,' read by him a RhoTt 
time ago at toe Institute, Profeiaor Cockerel] very pn>perly depre- 
cntrd pedantic imitation of the antique ordem, and the illogical 
applii.'ution of them; anil auto the former fault, he hiut eiideavuur«ut 
to correct it in hin own prikctice, by daring, in itome of the build- 
iiiga which he has erected, to deviate coonderably from what is 
cunddered the ttaiidard of the Doric order ; elongatinjc hia 
columns, and substituting a fret fur the cbaraeterlalic triglypbs 
and metope* of the frie*e,— with the view, no doubt, of thereby 
imparting to it greater delicacy, and mitigaling Its original xtern- 
ncM. But he »urely applies it iUogkali^ and quite cniitrary to it* 
nature, when he intradiicea it— as he he h»« don^— aa mere deco- 
ration in fenestrated fronts, conaequently eHHeiitinlty <tifferent in 
their grnernl physiognomy from anything in ancient Greek archi- 
tecture; and that iirder i» w exceedingly nevere and indexible, n 
rigid and uQlradabte. ait ti> be fitted fur scurcely aut;ht nwre than 
n mere portico or colonnade; therefore, to convert It into en ap- 
piiquf decoration i.t, if not to viiiUte, to do violence tu it* uharnc- 
tcr,— an iudl);nlty which it Htu))hi)mlr and violently reabts^ In 
■btctf, however, the ottempt to break through the frijrid fumialisni 
eatahliahMl for the treatnK^nt of the ordeiw, in a liiiidnblr one 
nither than not, but one which re^uLree in biin who mukeH it more 
than ordinary :irtiitic Hkill and pvwer. It in not for evcrv one to 
uinke it; uoit ciiivU adirt CorirUhwiT yet aurely there are, for there 
ought to be, Kiime cujiikble of making it succwfully, — capebieof 
vkriuunly modifying according to drouunstaneee, and in a«o<mlaDoe 
with the particular churarter renuired by the actual oocaMion, the 
typcit of culumitHr and Iraheated architecture funit>hod us by the 
remains of antiquity. If it be asked, what is to guide them in 
doinif so, the reply is: ariiitic iniiltnct and feeling, «i>nie portion 
of which, it is to be prcauniCMl, archileetB — at least. Kome of thent, 
are gifted with, unlen* nrchitecture be now in the unhnppy con- 
dition of a Fine Art, without nrtiit* for its follow era,— one which 
learett them nothing else tn do than to re-uoinbine, or rather inurelv 
put together, hiickueyed forms and feature^ — aa la not unfr»- 
(juently done either in utter ignorance or utter dian0anl of erwy 
prinriple of artjirt-if compuHition. 

VII. rnifcmor Cockercll himaelf haa more than once given as 
combiuAtioas more eiugular than conirislent or tnitcfvil, — studied 
with rcgsrd to aim at novcltv, yet anything but carefully consi- 
dered. His Urailch Bunk of £iiginnd, at Liverpool, i« n compound 
of mtrHngely difcwrdnnt elements and conflicting atvles, which, 
though mixed up together, nr« not iitrmlKamated, but left to show 
tiiemWIves in harsh contmst to each oIlieT, Even were there no 
other inconniHtency in tli« matter, whst he has th^re done is quite 
at variance with bis own as tathMra opinions and advice. "How 
often," he Mid in bin pnper on 'Style,' above n-'feirwl tu, "do we 
find the ynung architect, fired with the benuty of the claaeie 
column and entablature, of the portico and thit pMliment, intre- 
dneing them where their untitnemi actually destruyii tJie very 
beauty he in so nuxioiis to display." Nevertheless, in bis building 
at Liverpool, he himBelf — ''fired," perhapa, "with liieir beauty," — 
h(iM forcedly introduced a Creek-Uorio order (considerably mudilied. 
It is true), whose columns are mere ornamental expletives in the 
litnirture — nrchitectnml rhetoric without arehitectural logic; fur 
being stlncliMl to the wall, they not only ser\e no real purpose, 
but lose the gre»iter part of the elTect that would el*e attend them, 
and are reduced to men* eititielli-liinent.—for which the clinracter 
of thst particuliir order mont especially uulits it; whereas, the 
portico, loggia, or other rolontiade, curries with il the a|>neitr»nce. 
at leant, of utility, and as far as the order itself which is em- 
ployed if concerned, exhibits it in conformity aith it* original 
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int«ntinn, ftnd It) mre ti) produce a Mrtain de^free af effect, lliaugti 
it mny l»9 no mnrp Ihnti th.it of li^ht nn<I ahaile. nnd of ntist ariKfa 
n-din [Mtrvim'tive ii|ti>i^mti(-*e, nwiitjir l(i the culumnu luring in a 

tilnne ronktilerntflv advkneed hefarv thnt of ihe wall behind them, 
n thr liiiildinf^ iii're ■nnht'ii iif, rmt tmiy iiri> the Dnrin columns 
ritya^ii, but the inlcri'iicLimiiii iiuiitniii rmi M>rim of wriiidowft. whir.h 
are hesidet unythiiiir hut Doric, or rather quite anti~Oori«*, in 
d««i)!rn; iind. n* if for the exprtwa jiurpose <if rendering them more 
•o than they eKe wimld li«vi> li««ii, vlnnv uf the ujiper nr fint-fluor 
liHve verr lii;lit melHi-wurk lialcunies, «hli:li have hardly the look 
of alTiinlint; htitficiviit wcutity. tho hand-rnil being; nip|i(irteil im\y 
«t JtH extreitiitie*. \% If for the dirttct »urpMe of pT«aenlin|f a 
•Irons C'Onlrast to tiioite balconiea. and Mia th« order Itaelf, the 
nitahlnttin^ of the latter in inirmoiitilfd hy iin Italian haliirtrndc — 
(ir rather hr an mi interrupted iiiie uf bMlu^ters: for, hy whit, oer- 
hnpii, of ori)(inatity nr novHty, the hnliistvni are continued frum 
i-nd Ui emi. nithouL mi}- ^inli-Mnt* between them over the wilumnn, 
iir oven nt tlieir lenninatKinn! I nui;ht k** <»■ (<■ point »ut mttuj 
tithcr eccentricities, but with my chnract eristic jjood ttafvrr- refrain 
frum di)iii|r wo, — hriii^ quite Mire that PmCenKir Cuckerrll, if no 
une cite, will tliaok me lor ubriilgini^ tny criticism. 



ON ARCHITECTURAL CRITICISM. 

ArchttectK appear to enteitiiin vo ((tro:iic a dUlike of cnticisin. 
that it iimoijtito MJiniMt tii anlipathy, Ul-ili(i|cu]aed hy prwft!>«ea 
roNtempt. If not illiberal, ^uch diflikc ta»nr<lH, and deprecation 
uf, criticinm in at leant impolitic. And inconvi^itent too. It par- 
take* «f iJlibemtitv, innaniucli n^ it Heeuis to »Hy thHt trtticn are all 
alike mere amatterers, i-ery ill'(|iuditieil. if rwt totally uu^iualilied, 
fur the office thev anciimc; it Bhows tin|iulicr, for to ■ilence criti- 
ei»m would not be tlie verj' be«t way of proniotinjc the atudy of 
their iirt; and it nhowii iD<?oti»t«lencv alao, — for if they »«re of 
opinion that those who are nnt professional and praetiral men, 
■.■ilhcr nay iiotliirij^ Ui the pwrnnsi-, or ulfio do ai^timl n>i(>chief by 
nii'leadin^ other*, why th^n do imt they theffiwelvea, imttead of 
nieiely lompliiiiiing of it, endeavour tn remedy the ei-il by in- 
oLruetinK the puhlio better, and hy vxpaalng the nrroneoiiB opinions 
<ir abxiirdities, nod perhiipa tnjuitiee t(Mi, nf thoac who now aet 
thnniclvea uii fur criticH? There are noic sufiirient facUitieii for 
iloin^ M in ttie promptest ami moht dirrrt mHnner, unii if arelii- 
teiet< do nut ehiHiKo to mail themitelveK of them, m) it muitt Ite; Imt 
then, do not let them euniplain of n atnte of thini,'^ which they 
them^elvei encaurai(e by (hi'ir iiwn >:ilcni;i! H'ld ciijiinenM^iia. Were 
they til ffive ihi- piiiUic wauiid, iiildhgent, ami really artiatii! crili- 
euiOi, the latter vould no lon([er be duped or niinled hy that of mere 
ureteudera — of shiillow. (inr-Hidrd, purblind prateni and writers,-' 
Mcauge they would no lunger tulerale it. 

Even the profeflMon thcm«L>lve« are not free from error; for they 
commit A mintiike Attended with eeriou« ill consequenee to th* in- 
tereftaof architeeturp itaelf, when, thoujfh they would have it looked 
tipon as a Kine Art, they in a maimer elami for it immiinlty from 
eriticinn, na beins one which CHn lie priipvrly appreciated by thuite 
alone who aetunJly prartiBe it, and who ur« ai-iiiiainted with con- 
•ilruetion and all ttK pmreiiMW. — Strange doctrine, nod ciireiy aa 
iinfortuniito and short-itifthted hh it is etrajige. Instead of invit- 
ing? people to study the artiitic branch of nrrbitceture, it deters 
(hem from even Httemptin^ il; telling them, in fact, though not in 
direct wurdx, thiit it m one by fur tiio exrliisivrly technical to be 
mnstered hy any one who dotfii not apply hiniielf (o it prufe*«ion- 
nlly; whereas, winld the profession theniHeltea we an inch beyond 
llieir nunea — which they do not iipiieai tn ilo at pn-aeiit. they would 
]»erceive liow mui'h it would he l4i the adv:intiif(e of thrnii>rli-e> na 
a buily, and to that of their art also, were they (o break down the 
harrien witli which they have hemini--d it in, and t» popiilarifie the 
study of it to the iitnioot of their puwcr. Direct prout In afforded 
itf lliii', hy the Kreat, and we may rail it nipid, aavunce which has 
»f late years been made in one atyte — nuniely, tlie niediwval; and 
rather in spite of the iimfesinion themselies. It urgiii)( them on iu 
a dirertion wliirh elne they mifihl never have liikcn^ — iit lenat, not 
to llie same extent. The inipulae vaiticfrum viithoul: it waa K'^on 
by nntitpiiirieN and «rchieolo|{i»te — in ntlicr words, by mere oiria- 
Irum, but eurneat onee, ivho, by meaiiH of rarioun and iiunierou* 
|iublicaliun«, have ^rvatly fariliiated the itudy uf that Btyle, and 
i-reated a widely-dill'uoed intercut fur it. And umateur* of that par- 
ticalar claa" now form eo uunivroua and u1m> m> iniluential a body, 
that the profcaxivn date nut ooeii their lipa againtt them; on the 
iDiitrary, are kIikI to accept them a* pntrong, 'Ihat aa far a* the 
varioua styles of Cothic uc concerned much good hu been af- 



ferted by the seal of nun-professionnl etudenta and writer* li imI 
to he denied, it heinp they who have in a manner foreed Ihe w*. 
fewiuu to render themwlvnji pnuticaily eOttver*anl with those 
itylea. At the same timo, it niuxt he i-onfftised that what hasw 
far been done for good, falU Rre.itly Hhorl uf what it mii^hl. aii4 
what — let lis hope ro — it will lie. The intere«t so created at pre- 
sent extends to very little more than a ainele strle of nrrhiierturt 
and a single elaas of buiklinjiK: Had not onlr that, lul ihe predi- 
lection for Gnthir which hni' been thu* fostered, i^* too orn- 
weening and exoliiHive, and apt to he acnimpaiiitd with prejudice 
a^alnet. and contempt for. other rtyin aliich have at least this la 
their favonr, thnt they aciomiiiodate theniwlvc* infinitely brtter 
to onr purponea and prair(l<:e ffenerally at the prr^^nt day; coa«^ 
quenlly must be retained hy U9i, whatever mnditicatkioa tbey Bay 
hent-efurth iinderttn. Airain, the impulse pivcn to the atudy «f 
mediflBval architecture having proceeded chii-fly from ihuHe addicted 
to antiquarianisin, they have civen Iu i)\e aliidy itnelf a ktR& muck 
stronger toward.i the archu-ologieul and hiiitorical, than the Kslhctic 
and artislte. It ia familiarity with dnlc^ nnd thi- di.itinctiuua be- 
tween one style nnd nnolber, and fimilnr niattera, thi^l is displayed, 
ratJier than any power of critical invertiaation and j iiclgracnt, 
Alt !fi yrul that comes to the urch»iilop*t'> mill: everytbinir h 
trra'^irrd-up n» a Fpenmcn, every aiMcimea renernted aa a rrttijue; 
all the more preciouti, perhaps, on account of its singularity— 
namely, its sin^'iilar ugliness. There in by iac loo much of the 
"chronicling small-beer" — and »onie very flul and stale too— i« 
what emiiiiatea from arehiteclurat writer* nnd teacher* of the 
liistoTical class; and it very mrely happens that a drop of the wiix 
of genuine and generous criticiam la mingled with their *'s»alj- 
beer" stuff. 

Omiirwui Critiritu! Many renden will, no doubt, here protest 
that the exprcwion is a downri^'ht contrAiliotion in loniiE,^ — Hhict 
it certainly in accordin).' to th* nenEo vulgarly attached to the word 
Criticism, Of criii<ihm, a< of moit other things, there are tT-i 
sorts^thebad nnd the cuod; nnd of the former there are aga:n 
two other sorts, of which it in Inipiwtiible to nay u'hif^h i* the woril 
— thnt which RoftMat* of riiiirorouii and reeklew abuae, or 
which deals only in eiguully reckless and base puff: 

** I-UL* blni vSii^iiat 1» g'l ■dln'Jtir. 
Woiiia iDtli* » Ml 11 1 "f Pin* tlioxrT) 
Or pitr In l)i'i'h#t( rfiJLiLir* f^lni 
TlBwjrtblr^l tnfln vr tiir«ktti ••<ial" 

Such, however, i» not criticism, but the prostjtutiun of it. Wliil^ 
then, U true ciitieismf The answer Lh not verj' ditEcuIt: it i« 
that which, founded upon a dilitfeut ftudy of Art, i* ever h^yj la 
the real iatereiitM uf Alt; which ever remains unbribvd Mod ilXA- 
rupt; and which 

" WoMf d^t* Id tiyim 

Fasllslo t, Mmi. at mprtlt In ■ fn(." 

IVTicther it commends or condemns, criticism should show ilsttfla 
be honest, and that the opinions which it delivers arc the remits of 
impartial and discriminating examination. Alere vaitue geaffsl 
prai«e or cenxure mny be uttered Uy any one; and so I«n« as stal 
of that aort will pau for criticinni, it may truly enough be said 
that "Critic* all are ready-made," and that critici»m is very ttij 
work. But the eritldam worth having, that which instructs biM 
the public and the followers of .\rt them>«IveB, must he flr<t leant 
by an apprentin^ip to it of study and reflection. Of such crili- 
cism the praiie ia worth having, becniisv it is not bcclowed indl*- 
criminately upon ever}' >me; uhereaa kotne are so hitisJi of thil 
article, that, bi*coming as common as gold in California, it ceavs 
to he precious. "My j^ood MfKlnnh," said Ur. JuhuMin onre to* 
lady who waa romnlimenting him tii very fulaume style, "befort 
you are ho prodigtJ of yuiir praise, do for a iiM>ment consider (ts* 
much it is aorth." The sume mi^hl hi; said to the dejilen in I'ai 
Still, It may he thought tluil however proper it may be for cntinns 
to bestow praiae with some degrt-e of ri-»ervc, and only wlicie tl 
can bv altownto be merited, there is no oiVMnion for itt admini<4tT- 
ing censure: where it ctuinot cuniniend. It cjin at any rate ^ 
silent;— yea, anil »o hold out impunity to J*ix^k^niffH, and alU* 
public taste to he corrupted hy Art-bnimmiiMiu of all Mirta. 

U'ere architect iirul criticism — for WB confute oDni«'lvi-» io ^i^»\r^ 
fully eierciwd in the way which it ought to he, it would he Inftiifa- 
tial for iroud in mure ways than oue. ^t bile it cncouraired taltil 
and mcnt, it would rheck mere empty prctcnMon; and, inst — "^ 
by Miund crilicif^m, the public would in time learn to divtii , 
cfrnily between Ihe uiil- and the other, in«lead of IrvctiuK. M 
now do, to the voice of report, or being iniidcd by the ^Arf oltc 
ing mere vogue. Profcwional men would then perceive the nett^ 
sity of attending to tlie demands of crilic-o.m — aa they nsar, b 
fact, be said to have done already in the cn»« of Gothic Bff h^ 
ture. Criticism— that is, kunest and elerling criticism — b • 
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fii«iiil to nirhitects. thnaeh It irmr be a fit«n one. IVer^ it* l€«- 
MUDi attended tii, il umilil plcivnte ttifii tn tlie rank of mrtiNtii; not 
the men nuniliiAl rjink, »* »t (irrM'iit, wbrn- Hie ti>rni otlitt In liut 
a ronrrnlional onp, li*etowed liv conrtpsy nn almost uny nn-f «li(i 
earrie* on lnniiiirH rvnimf ii/mit, u- ithonl 1»>ini; ^lilty of the liorrld 
Tulfcaiily of k(>efiin^ u kIiuji; but to the rrn) rank of truthful nnd 
«mn>t followcntof their »rt, — rtiithfiil nnd det-uted to it. rpjoiciny 
In ltd ndirnniv and ttucx<'«M9i tv«n whi'n thry did not ptul,icipat« in 
them perwnnllr. 

Wlten critici»ni ia ermnoaii*, l«t iln emim bo fnirly cxinHCd; 
wh«> it i« unjust, let ItM injuMtice ha Aoien *nd repriniandea witli 
kII the wvi-rit}' th<> t'nsp tneTiU; — but to dprliiim n^tiixt, or rtillipr 
«ie«r at, critiH*ni tut iu>Rici)iing that Is trniformly minfhii^vuiuly 
pfliriouN nnd imji«rtinent — a.* iircliltfcta appear tu b« dicp^oited todu 
bolli iltihcril aiiil iinwiiie. IT — w tume oT them nil hut dU 



rectlj- say — it il tli«ni«>lv)>i> nlone uho can he nini|H'li*nt judgM of 
ari'hiU'rtiirp. »i\A thJit they dlune nre properly raj-nlile of directing 

Snblir taste in rr^ird to it, thpy arp surely miilty nf n verrv (riHw 
erelicttun of duty in mffering »j>urii>ut '.-tilirUrn tu be dittt^ml- 
nntrd. while they, indifferent to the 111 coiiscuti«iicn "''"nff ^ 
tlieir art from mch |>winio -criticism, wiiiiliokl the fienuinc. TJiiar 
own »unU eandeiiio thune in tlie profewion whu rrinvHent ari'hitec- 
titrsl rriliciton to b^, almobt initbout exception — tor tbey nmkc no 
except il I lut^ the rererM* of whnt it <iii|c)it to be; Kinct' th«y jiltinlv 
intlninle that there U verv grtnl need fur better irilirisin — ftirsucn 
M t)icy olone Hrc capable of produrisfr. yet instead nf dnins ao, 
preserve an obatinate •ileoce; Ii'mvIhie ihc public u> he misleil, by 
Ttrluai shallow noA erroneous opiniunii, merely beeau^ l)iey tbem- 
Ml«e» nrr too indolent to cuntrjkdict tliem,— ^tir to question ihcir 
ability to ilo .10 wmibl Ih> deemetl tbr height of prrmimption. 

It IN, perhaps, owinc to Ibeir nntipstby to criticism nod everv- 
thiiiir euniiected witb it, Ihut, wbvti Uiey do chance to tiikv up itut 
pen. profetNional men tery iiitldiim tare to dlit]i!ity any particular 
rrilical power, by vpenking of wurks of architecture n» worko of 
airt, and by di-lilirrateiy paiiuntf upon, and intelli^enlly explaininfi 
their retpeclive heiiutieit or defectJt, Hence u certain degree of 
di>icm*ti(Ri, or the Appearance of i(, in tlieir writings: for however 
Juiit tlicy inuy he in th-emiielveii, remiirkx wbirb nnoant to no more 
than the brief and bare enunfiuttoii of opinion, or of its lerdirU, 
VHUrt almoot ineiitnbly partake of donntHtiitm in their tone. IVe 
are In a mimner siitlinrit»tively runimiiiided to admire or iliii- 

» Approve upon the mere ipiip dijil of the writer, without arfrument 
Of U17 sort being employed for the purpofe of convincing ns. Far 
■ v e ry far nrv iiv from winbini; tn iniiinuate that it tt pnifeasioniil 
men alone who deal only in a>»>erlii)ii when they should give us 
M»netfatn|[ like nde<|uate reiidona and proofs. Uul Ihrg hnie turely 
little riirlit to n>n>plnin «f iiri:hitecturul oriticiitin beinn for tbo 
most part sit feeble and unHatlafaciory aa it is, if they allow It to 
L continue what it is, by not even so much on endcuvouring to im- 
H Tftnvt il. If they tliiiik that by mert'ly nnecriog nt, nnd aifecttiig 
H to dcvpise bad criticism — whit.'h all the while tticy leave to cor- 
y mpt public taste — Uiey con put it down, tlicy urc greatly mis- 
taken. 



DI&CHARGE OF WATER FROM RE»RitV01K$. 

The Thft/ry nf tht Omlrttction of the Movemeat of tt'afrr ftowing 

friit» Aymtumi in lAin Pliitca, itt a Unvrwir in u-hicJi the HurJ'utr. 

nf thf Wntrr U muintuiimi at a cotmlaiit altUudr. Bv J. Hiyeb, 

Lieotenatit. (Translated fur tfau</eitrii(i' froiu Crelle's *Joumat 

X-r die Baukviui,' Band ftS.) 

(ConthtdfJ frOiK page 393.) ' 

For comiiiitinfc the uunutily of disi:b»rK« for lew altitudes of 
prewure, thv sinking of the level, km nlrcjidy nientiinieil, must be 
tiilcen into conSiideratiun, Il run be eiwily usccrtiiioetl tlnit in 
Toble I., U^ m = &, the co-efficient V= •(HWB remain* invariable, 
as the altitude of |ireiisiire of the mean value uf the water level 
bsfore iirid after ^iinkin); ii assumed, nnd equation (y) § 1 1 applies. 
Take llierefor* Jl for the nltitudo before, U' uAer, the aiuLing. 
Then for the **1m« oltitudnt,' 

k. Q - ■«o»*'(<s).|i|[KH + n')+i]l-[i(ii4H-)]l]. 

As fnr greater altitude*, as luion ait tlie sinking of Uie level n<i 
lonfter inkeHpUce, il := H', and this eitmition becomes the equa- 
tion C?, 4") ab"Vf; nnd t'n«itt*» goxernl ii«:uracy when it is 
einploye<1 fi-r greHer ultitudes, with the modifirntion that tbv co- 
'lei«nt corrcpoiidiftg to the quantity m be takCa from Tnblc 1. 




tn UTder to nudtc aawre extended appliration of tlic Mjuation 
(k), there are here given the cnrnpiiIalinnH fnmi twenty-four expe- 
rimenU with squarv orificn (the aide of the ^luare belne -V mtr.) 
These ejcpvriments are glveu by PoDCclct in Tabic IV. of his 
work. 
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Till n»in BTW ■hoTcli ')T4 lllir. Tbr unlntlt tlTDt H 'la'iUUr. 

The measurement of the altitude in relatioa M the surfitre of 
the wnter before unking bM various diiUculties: so that for prac- 
tical Bpplicaliuu it is oeceaaHry tu be able tu compiite the igunntity 
of discbargs by the altitude of pressure f'^r the It^el after aiukiog, 
the niDaauranicnt being takvii imnicdiiiluly ntiovc the oriticc. When 
the equalioa {(J, J II, ia applied to this puqioie, and the corre- 
sponding ci>-«moi«nt designated by c, we huve 



Q = e/»V{»ff(H- + 40}. 



The co-eflieient e may now he fmind. This is eninly obtained Ly 
Tnlile I. by putting in-fl, instead of m, Fvr in-<t»oce, when 

ir'='013a, -=:-0(18 = ni, and oi+l = l-OW; and for tlii* ratio 

Table I, eivts the value of e != -4950. To show the ogreetnent of 
this ini-ttaod with the exiierimeota in Tuhle II J., the follow ing 
table given, side by side> the co-el&cieuts determined front esperi- 
mcut Mid oaloulatcd by the above method. 
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The grratest diwrppanry from eiperiment don not exceed ^ per 
cent. For jirealer allituJeii eipiatioti (t) t* directly applieuble. It 
therefore extends to all jiraetiral canes for all flltitudi«, if for the 
lew altitudes the ro-eflirieuts correKixindi ng to m -i- 1, and for 
greater altitudes that curresponding to vi, he taken. 

H'hrn the ({uantity of dici-hsrgc if has been found in equfltien 
(ij, it ran be anibatituted in (hy to find H, the altitudo of prwsure 
01 tho wnter-lcvel btifure sinking, 

13. 

Tke C<i-fjft!ent ^f CMlr^eiiou /or Rrc-laHs«iar 0rifi<x4. 

fVlien if signifies the eo~efficient for rectaiurular, k aa before for 
aqunre, orifices, we have as in eaiuation (</} of the foregoing para* 
grapl) 

f _ '■^ - *>i /"• 
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A«, faovever, any rectnnirl« of which the bue i= n;^ uod height 
b=:f>g, mxy lie conniilered part of the 
•<luBrf npoi ilcBcribcd on the mdx 
b(»»r, the vontractinir forceo in rect- 
ai)|iulur und t^iiiri! wnficpii mii«t ho 
cijubI to one another; ko iliit the co- 
rmcicut* for rt^aa^'ulnr oitticiM may 
be Mnt|r«t<d aa the o-elliRitnts for 
«<{UBr« orifiM*, m^rcl}* by the pota- 
tion of the orifico "Uh r«p«ct to 
tli« surface of the wMct in Uio r»- 
tnrvnir. From tKeu coiuiderotiona 
ne have 



^.r^ 



1- — 



" = v.";- 




When, firrt of all, the altitude 
above the npper edpre in M]uo1 fnr 
butb ohlirM, and p<|tial A,, we finU 
for the centre of preuure. 

In the prereding: pnrBgrsph, hotrever, by (loinpiirini; Uie ca- 
rIGciriilii, tho ireiiire of llie oriliireti at the inme depth may Itc 
fatJDd. We have, therefore, when the altitude of presNiirv. iibove 
the square = A, =ed (,in the figure), the fullovhig W|uatlon b»- 
tweeu hr^lni ami JL., 

B6+;jq = «f-f op; ur, *,+*&», + /; .-.*,= *,+ ( — *. 

i*at tliis vnliir of Ai in the above expressions (I. anil %.), and we 
have generally for the ru-efti stents of rectanguliir orifii'v*, 

fi. i--ir-{c*|»-U „^„4,.,j }* {,.*,>.-|*jjp^;^^^j}-* 

M'licJ'c rnf= II, the altitude of preuure above the upper tiigBs 

uf the Mjuare and roctangle, and n = ^ •xprwiutex the proporti>-a of 

the baae to the height. For n = 9 the Uaae i» double, fur n = 4 
four time* DSKTcnt, at the height, fee. In the foUowinif tiihle the 
i-u- efficients for .lix different rertJingnW orilice*, are given by 
computation from equation b. 

TaUt IV. 
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It TfiiiRl here Ire reniarlted that / algnlfiesihe fjunt, and li the 
email, side of the rectan)cle. When also the smaller side la hori- 
aontal, I will be the ^eatrr vertical. 

In computing the quantity of dJtrbarge from reetan^Iar apcr- 
tnreik, di«lini'tiitn mnxt ha mad* between groater and less altitudes 
iif prexbure, of whii-li the limits must never be such that llie sink- 
lii(C of t)ie level may bavu coniiderable Influence. For the iquare, 



we have desipmated these lianlta by a vain* of « = a, which 
»j«.,i(l- I., the altitude of pre««iire H = B/. Fw recian|rular i.rifii 
we find the limiu by the altitude 11 =-U ■+ 1, "hlch Mpniwum for 

II 4ftJ-j t 

b^t gltee the tame aa before. Aa m=:-7 = — j—, when ' 




and b is the boiirli t of the orifice, m = 



t+n 



For the 







liuc Titlues of m and a. it i« »cen by the T«I>Ie IV. that lli« 
eAdents fur nniillcr idtituilen are, aa in the ca»« »f the aqaare 
orifices invariable. For greater altitude* the co-effiweM* var/j 

and are found by Tahio I V^, for the ratios m^ -j and « = j 

The itensral equation for computing the quantity of dbd 
by rectangular orifices i> by (J 13, A), 

c Q = A-|v'(V).'{[KW+H-)+*]»-C4(H + n')]»}. 

This ea)>rc««inn applies for all altUitdes of preasure, and re^tiln 
only the value of the co-eRieit^nt, ohii'h, as we have Juat aaid, 
vanes for greater altltudoa, and remninM cDnstant betaeen "~ 

limits m^O and m^— '— . Put In the laat expreaaiun fmr 

i»=8; then t»=S; forn=6}, m=:l'«: for nslO, fl«sl-4; fte. 
For the«o dlfTrrent values Tanle IV. |[ives the respet-tive a>^&- 
cientN (k') = -«)2l)7 ; -dSM; 'fiieO; 6430, By the value of m, ae 
hare Ine altitude II =m/ in the menaiiTV hy which / is meaauredt 
For instance. If /='2metr.an(l tTi=3, ll=-fimetr. 

In the rollowinit table the eKiierimenta which Piiaeelet haa sieen 
in his work (Tables V. VI. VII. VIII. aud IX.), are cull eet«d and 
eomjian^d with the above equation (e). 

Esprrtmenti of Funt^et and Leabrva vith rectanpuiar orifitta iff 
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iijual hf/riiKii>tal bast I, but nfdiff^mrit htigblii h. 
s= -2 mUr. 
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Maurement of the level before dnfcing may lometiroea be 
re may in ordlnoiy ea«s appir the equation (^) J 1 Ig with 
accuracy io such a manner, thst the altitude of pieMure 
level after ainking may appear in the formula. We have 

Q = ft'WV(<*(H'+i6)). 
-flffictent W- will be obtained &om Table IV. for the ratloi 

B ■ . ... 

14. 

Rertangulur Orificea open on tMr upjier Sidet, 
fttioD (d) S 12, 

Vh":- • 

d in. the aame irajr aa for&g and A,; i.*. when the altitudee 
re above the upper edgea of circitlar and aquare orificea 
I, that for the ceotre o? pressure 



«. 



k =s '^"^ = -6064 , 



Ho=r+ ^^_ = l^f.yir-l+ 



ir 



*(/-r+2i--0' 
Con.-teqiientI)', 



H, = 4; + i/ = |;. 

ie difference of the height of the two orificea, or the dif- 
f the depths of water when it reaches to the upper edges 
ificea. Let, therefore, the upper edges of both orificea be 
me. Then the difference in respect to the altitude of 
= 0; consequeotly, 8r— / = 0, and ws have wheo both 
re full. 



He 
H, 



= l{'-'+i<<^} 



9 for the assigned position of the orificea the water depth 
I In both. The depth of water In the square orifice is 
i; in the circular orifice, on the contrary, it u still =Si>-—^. 
efore, the value of eqoation {e) in (a), and ve have the 
at Jc" = ft' (in Table 1. for fit = 0) when the outlet is full, 
lepth of water / in the square orifice. Put, on the con- 
) value of equation f d) In (a), and we have the co-effiotent 
water depth in the oritioe. For at] remaining deptiia, 
otiy, the Tallies of the oo-efficients lie between these 
id their computation is only arrived at by giving the 
<n 9r— / in equation (</) in arioh a form that for a water- 
I the orifice it may be »n>, and when the water-depth is 
r have its full value. Let the'variable water-depth be- 
e limits and / be deeigaated generally by k; then the 

(Sf— ( 1 — 7) Mtisfiea the cAnditions; A, however, must 

:ceed J^ \V1ien A=/=the breadth of the orifice, this 
>a Is aero, as required; and 'whan A^ 0, Uie expression 

Pot therefore, 18 before, ^ssn, then I — ^ ^ 1 — .- . 

H 
, therefttret %r—t in-(d) by this faetor, and put .^^ in 

11, 

(ffl); and we have, when for r its value = —j- is written, 

ral exprosfiion for rectangular orifices open on their upper 
altitudes of pressure equal to or less than the breadth of 
«, as follows : — 

«v»{'-viH^--'X'-:)+(. ['-;^-(;.-X'-;)])"']*- 

417 I •4U18-*l)»l(l-|) * /('[^WlB+UBSt^l-i)])"' J *. 

>-effic!enta ft" are computed by these equations for differ' 
e^ of r = "> »id given in the fuUoaing table. 
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[Tht iTiatlnl c»ctBdMt oecnn wbtn tb* wsur^iUrlh li equal la Um b t^dl h of (b* 
oiiflc*. Wh«Bih« waur.ikplhlismMcUMBIlMbmdthnrilMcriflca.'jmMabtinit 
■qnd Io «.] 

The computation of the quantity of discharge by a reetawilar 
orifice, where the base is greater than the height, can be effected 
by equation (e) § 1 1, when for b is put the value A here correspond- 
ing and the correct co-efficients: we have then 

A. Q^IATA/VC***). . .. 

The co-effident W will be either computed by equation (;), or 

given by Table V. above for n =: 7. 

The inking nf the level in the reservoir which takes place in 
and about the orifice, has not hitherto been considered; a, there- 
fore, always refera to the unaunken leveL 

On the hjrpotheus that the ainklog of the surface is proportional 
to the v^ocitiea — that is, to the square of the depth of water, we 
have 

VA' : VA = A'-A' : A-A'; 

and when all the quantities are expressed in parts of the baae I, 

/A' /A A-A" A-S* 

Consequently, when the sinking of the level is found by experi- 
ment fur A' =: /, it may be computed thus for all other depths. 

In the first experiment in the following Uble A' = -S0T9; /=-9; 
A'— A*=-016T. Put this value in the above proportion, and take 

'3079 

-;^ = 1, which is approximately correct, and we have 



VA A-A' 



and hence it follows that the ainking of the level for the water- 
depth A is 

i. A— A' = -0834 V(AO- 

This expreanon is valid of courae only for the value of A, nearly 
equal to or less than I, and requires moreover that the water in the 
reservoir be at rest and have not already acquired a considerable 
velocity. 

TabUVl. 
ComparUon qfitke experimenU t(f Ponetlet wtfA tliejbngt^ng /brmuAi. 
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• Bm h It imtv ihu i; and IhaMTim by ik« aoU Is ^bU V., 7 pul bt pat - ■. 

la.' 

D(0avU Forma ^ tke Stream •/* Water. 

The orntracting force by { 7 Is proportional to the dianetn* of 
theorifite. HeQceitfallowathattheeoatractioBlB-aaquareorifiv 
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TRE CIVIL EKOINEEB AND ARCHlTJSCrft JOURNAL. 



(AJlilaut Id !&• wi^tianH M nnd/i, unci greatest in the i«ctionaaff 
laaM. Am the cootnietiufi maj vt^. i 

Iw a»uid»nd u a force nctinp ^ 

perpeadicuWljr to thi' a<i» of th« a- --^ * 

■Ircnm, it falloira that tliw pxrti- 
clw «f wKt«r ia a,b,f,d, are Dtaved 
liy A |{r«at«r fon-e. and mora 
nearly Hjiproacb the centre than 
tbe jiiirtiolrs /,ft, r,*, on trbkli 
■nnUpr furct^ nctn; tliem muA 
tberrrore be delWtvd frum the 
centre to a certain point wliile 
the ottterv niipronch the centre. 
Hcace arise by drf^rem dtff'<Tent 
furnu of tJio culiimn, a« PiuK^Irt 
«ad utben hai-r dt-acriUcd. nnd m» 
the section ia repmwntvd in fig. 
(B), U'bcn the point* /, A. i. *, 
nara extended tu tncir mAxtmum. 
Ihey •giin apnTuach th« centre; 
Uiu when, tinnlly, tltp.-ce n-riirrinfr 
undulationn «ri> gritdually de- 
vtroyed, tiie clumn np()ruac)ieii 
tJie circular form (f). obiri the 
a(««)er»tiun of ^rravtly sihI the 
retiktJint.'e of the nir iiv|>ari>te the 
pkrtieloi <>f wnter, and render tli« 
pr««i»e fuTia iadoti-nnuiu-lite. 
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For similar rciMonK, the cnlamn from n rectmgular orifice of 
which lliu jfT^'Aieot "Ide U horisontal, n.t ditferent disbuices from 
Die orilioe will have the form of bcction rapreocnted In fig, S. 
^^'hen the iircutcr Nile ia vertical, the lectiims nre na in f\^, 3. 
The nm.'tiL>ii fur «» clliplkat uritice will aim) Ite elliptical, m rv- 
preeentcd in Rks. 4 and i, Theso fornis are given in llie expuri- 
inent>i«r M'uisbacli.'* 

Bfrlin, Atigmi I8i6. 



• * Ktpnlineria upnn tht DiKharie at Wai*r.' ftc. Ymoeht sImt dar Au* tarn art 
yVumtt duFth Scbribir, UabiH, ILUppco uttd VcnliLf- t«lpil«. 1M3. 



^^fitiilt_fl»- tht CrmA, — ProfrMor Pruer lateEr eihjhlted tl the Fninli- 
lin Intiiiutr. a m<tAt\ o( ■ conirinnrft hjr Mr. 0. W. fiUtlan, inKodrd ** ■ 
lulntitutB for ilie ciauk in cnorettinR rccttliactr Into roiarj' niotian. The 
model coniiated of two cjliiideo, lbs pitloua <rf •hich «cce cODDn.'ted \>j a 
Clo*<-liFBtl. <o nliith *rri; ■tinchril Iviu vcitiral tacki, pAuJDg aim an fach 
tide of ttic fiot UK of [he tuitfbcnf'ry, Dpun khich i> pla»d ■ looihcd ■tuii. 
circle, ifl aitjuiKd llial duriug the lieteem uf Ihe |iiBtii(ii it ii driien liy one 
rack, anil ■tuiiii| the urcnl l>f th< oltier; the ciicutar niglion U tliui con- 
ilutitllf pietflMeil. A ililfilni calcli 11 oac eitcniitr of llie lootlitd Mgmeat 
4)ta«» itM) auiloi) to be t<ttned ulib iipidli^ aud eaae. 



KEVIEVtrB. 

The Firtt Thrrt Biota of EiteMt ^Ekmenit »f Otifttlry^ from tkt 
lert if Dr. Rohvrt Simtvn, logeth^ frith pm-iM" tut/al Tkvtremt 
and J*r«bicmt^ a» Gtometrieal £jrrrv{*a mt enek Boeii, By Tno«u« 
Tatk, f!cc.&c.&«. IjCiidon: Longman*, 1949. 19imo. 
Mr. Tale in a iienuine Proteua! It waa only but year that 
Mr. Tnte most hrroir^dty drununced the 'Elrmcnn' of Euclid, a* 
al|i>l^thrr unfiUed fi>r ttiti iitirpoxnt uf vdu'i^iiiton. He lAefl spoke 
of t lie work H*, ihe"arlifififtl re rbiajce of a techiiic*] lopie"— ••«, MI 
of the '"tedious verbiage of ri^nrous d cm un*t ration — ua, batinc 
"dcffirta as m\ itiilintury lyntrm ttio appiiriMit Vt admit of crva aB_ 
a(M)lo|[y." These jitatementii wrere, of dmrse, believed by Mr. T 
true tnm: but why has one short yc«r made tbrm falM* nme? I«i 
enlifir truth m Riutiible n.t tliix implies it tubl^.' If it be not, why [ 
tlut Mr. Tute coinea furwunl now with an edition of thalTcrrl 
nhicb he but year conai^Dcd to the "tomb of the Capulete'r 
iiiioiild at leniit have i-x]icr.tr<l, were it only for ibe aake of hii 
reputaliog, tliat he would have oiTered aomo kind of apoloiiy 
for ttii* itrnnse incon«i*tencT ; cither br attcmptinif to exuluO 
away the bandi lanKun^e he nad apniicil to Euclid*a work; by a 
LHiidid acknuwledicraeiil of havioj; become more enlightened oa 
the meritaof that fiookj or, at least, to abov Uint in hia |>r#»eat 
undertakiag nothing- of mercantile purpoite wa*^ the Bwriag 
cauae. .Mr, Tate, hnwei-er, can '*blow but and cold," noeerdiogad 
bin bantU ore tuo cold or hia bnvtb loo hot, with utilficicnt nonmtU 
Offtv to urtontvh the Educational wityra of B«tter^«a nnd the Coou 
mittee of (-'-ouTicil — to «ay nothttiji; of tlnMin mill more ptulk 
■Atyi'K, "tlio stihoolm altera who may be d«>irou* of obtaintog a 
Gt:t>*rnmtnt eertifieale' 

This laal 4iii.lNti»n ix from Mr- Tate'a new profaeo; but we will 
giv« that manifosto entire, oa it i* liiit a «inglo lentence:^ 

"Thii edition nf Rui-tii) haa tiesn publrahciC in a ehaap foiia, «lth ih» kept 
ihil it iMij (cod u acjviac« the maihematical cdueitiva oi ibn tonauy, iwl 
wiib an Mpeciil tcfc'ciiec tu tliir imlru^Uuii uf tcliooltntotcr* <"bv bmj te 

"Leaet aaid — eooneet mended." .Mr. Tate hu left off wrilinf 
diasertniioniil gircfncea, which in a man whoxo opinion* oh acienet 
rnry with Ike dev«tupment of Ike uuderedaudi ntg of the CcMnodtlM 
of C'ouacil, is, to »ay the l«aAt, very prudent, lie, however, iido|>t«l 
this "ciinny" courmi too late: hi» preface to tbe 'Prinoplea rf 
Geometry' abould never havo been wrilleu — or at leautt never fnib- 
liwbed. 'His jhrvavnt book would hare oomo Iiefore the world witk 
a belter grace, did it not nlway* remind lu of the meniuL, tiiM- 
•erving, and purpove'serviii); npirit in wbicli he >u> evidently mitea. 
It ia utterly imp«e«il>ie that Air. Tute't real opinion* on tbe*e uib* 
Jecta can hava honeiitly veered round to the opposite point of tkt 
compaaaalneelactyear. He munt think, in Ibe main, m« bethunflc 
tb*n; and w» cannot but ask how any man, to *erve a tampvraif 
pnrpoao, can bfcomc aece«j'ory to the pijfowenient of a aysUini uf 
education diametriciUly opposed lo bia onn honnt cunvietioaa? 
The "Sir Archy Mac Sycophantu" rnny enforce constant '*b(Ni4ng 
to the great mon"; but it ia very degrading to the man of aciMic* 
to "boa" hia aeientilic cuinvictlonn to the capriee* of an olEnil 
Board — of a Board, too, whiirh from its cnmpoaition inuit be to- 
tally incompetent to form a truirtwiirthy opinion upon any subjtcl 
eonneeted with the praetie* of popular education. Indeed, it 
Bupean tb«t the introduetion of anything having the aaiua of 
Enclid nttaelied to it, into theConneiia lint of bovka, was rather in 
connpliaiiee with the urgent reuresenlnlioiiBuf the preat. tkanfrom 
any conviction on the minds of the Committee thit Kudid wax the 
only proper work lor the purpiixv. M'hat should we say uf the 
jjbyHiciaii or the divine who wrote tutoka on mcdletaie or theoliMy 
in suhwri-ienca to the views entertained by & m»dical or tben^ 
gical ('ommittee of the I'rivy Council? — eoiidenining a notttuiner 
a dogma \»%i year with the aevereot vituporntiona, and thbyor 
coming fumard with a patent to lend the st'll'.ume mMirum, and 
to prolit by the aole right of preachinic the nulf-Kamr d»gma? The 
phyHiclaii would he branded as n qunck and a charlatan — the diviM 
aa a hypocrtie atid impostor. Will Mr. Tate teJl us wberein Ul 
case diffcn from these suppositioua oittw? 

Short aa the prrface to Mr. ThIkh Euclid U, be could not bob 
comjirumitine himiiclf, in atating that the cnuK of bis publishing il 
'"ill a cbmp fonn" was "the hofv thai it mtt}/ triiit to ii'tivnt* tkt 
malliemalirat nlucatiori «f (hut cuutitrj/." The "mathrmiilical edu- 
caiion of this country" r^in he "advanced" by a book whidi baa 
so reeinitly been denrribrd by Mr. Tata aa "a highly unilicial 
a)ateni, nbich can only be read, tborouKhly. by n pcrMin who i> 
already a mnibcmutieiaii, and who can enter into ita melaubysieal 
■uklilliea eud vperone demoiHiretiuna"! Who can fiul to an 
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grOM incniii^«tei)C7 nf Hie pr(>jM>aal to "advnni:(> tlir mn- 
•■tinl mlucAtinii uf llie cuuntry ity irteariH of siicli m lunik lu 

r. Titr de^critiM RiirliH tii K-?— luit prrliitpN the "clipapticss" 
jof thti nlitiiia reinovrd nil ntber di-fiTtn tr»ni ilP Wltntwcr lie 
tht pn>vi>catirc tu llii* publicMtwii, it wtiult] he ntlliitjc Mr. Tiilr 
A coinitlvte nuiiillf Ui »u|ip»M' thiit tlie tml oii« in that wtiicli 
iMprotcvses ill the prefncv. U'b«t it is, fav know* lumtcit: — niut 
[.it U not ilifScuIt fur otlicrw to cpnjccture. 

A word nrtwuliorv on (lif |)riiM-i)iI#9d(>ntvd by tli« C«raroittp« of 
Oiuia'tl, in rcsirecl lu tht^ir ilealirij;* wilii niitliorii nnil tiub]i«lipr«. 
li]«t«>(l of Mkini; Piirlinmpnt fur an H(lt>i|UHti> ■iini nr mntirj- t« 
parchftur^ nt a rcmiin«rntine |irice, the worka tli«y reijiiire fur 
Kli(?iriipirr«tii>n!t, tbfj' (mith ahfiin r«;<inoni}'V'licat dnmi' the Huthor 
or publlitlicr id liis prices; no an lu niiik« tmy tratiKartitm k 
cerfjfJn ^ervnhrjr ttn4 cw him willi whoui itiey tim* "cliaffir" iiliuiit 
tbc odd tenth-uf-.-t-farthiu^ prr wipj'. Ilnil Nnpolrou lirti uow^ 
Ktiit •tf^elt the DiHiinrr in wli'tch mmc of our Public Itdnrdii lire 
rundiirtcd, Uv nouM h«ve itnpn>ved IjU di^rriptioii by i^lliiigua » 
'•nntioii "f nhiipkiN'pc'ni with n gnrernianui of pedliir*." 

Thit i« not »]l. It IK well knuwii that buukti cmi bp koIiI the 
cheapir as the Mir in inorc rH[>id: for then, iiid only th^ii, can 
lujli! (■dittunit be giriiiti'd fruin llm nainp lyprH. Klementiiry buokw 
mre alwnys jiriiitrd in liir^e iniTiibe[<i iil uiitrM; fur if lint wile uill 
not he rapid rMoiiirh \o juiliry tM*, the pubtlratimi becoiiim "a 
dead IwMi, The inoin-y lyina dt'nd in pnper. Hie expeiiMW uf 
warvhoufeini;. roniniiHsiiifi. nml idhpr hii«iiii-»» itrmit, abwjrh more of 
thr in^>>rnr fn>iii the book thnu l» ei»vere«l by ibe noiiiin»l profit 
upon tlie {lublirJition. If, then, thp Commitlee of (.'ouiu-il iruuld 
cngacc lo tiike » i-eruiii iiiimlM-r uf ropir*. to ret-eiic them and 
pajr for them nt once upon llieir beinK priiilrd, wme little aiMttde 
WntiU hr ttiixiW for the Iiitril (ermit thry enfunv. But nn^lbry 
will uuir take them u* they wnnt thrm: some works it niny be 
(cMpvciaUy euch na thr Ciitntn ilii<r rrnlly )uitr<>iii»c) by tin- hun> 
drcd; «oinf utbert (t)ru«<; they uiili' penuil Id be mi thoir "tiNt" for 
tiw Mkf of DubliR di-rx^'tiry) hy ifie doirii, the )iulf-dox«ii, anil *e- 
liave bcM'd. by the a^Di/lu i'u)iy lit ft time I 

Thi» i« tbi; wny in which m UimTil of the Privy Council "cn- 
coum^cii cdiKi'timi"!— n«iiK'ly, hy devixiiig every [finittilr to it* 
I'toKrvn^ ttu\ rigiiily ditfonniginy Ute prvtiuclmi <^ the bouka Ufrra- 
ttiru fi>r rdueating itrli. .M«u (tf vniiocijce and ability in faience 
atHi li Ecriitiirv are wre to kcvp iloof from sut^h n, Board im thnt of 
"iVbiteb*!!; and, except in vpry riiro mws, the coui petition niiint 
b« Irft to ihoM who are scrnnibliug for n little iiutorirty, ur pii»- 
Kibly for bread >nd cxi*tenc«. Aa the Cummittev hiw, hu they 
nMp: th«T pAy "beggarly pri»'«.*," aud (jet th« article* at their 
ten* wortb. 

■ Tb« cffrtft of thin fivstem of cheapcniiiK lnwk* uid brow-bentiii^ 
■DlliflH (m though th>v wtro "cbeiitiiiK'hucktterH"), i« v«ry pcr- 
llieiiiiiti BB fkr aa edumCion i« fouoern»l. Th»b«»t 1eticb«r requires 
n good tr«t-honk.nnd the want of it inereaie* bia Uboim tan- fold: 
Mid eren the wont will do Roniethin^, if he only kerp lib pupils 
■tendiJy M work from a good on**. Thn (iovorcimenl, how«rer, by 
Ita trpntmrnl of milhor*, and the mode whieh it adojitit of hriMiiK 
Mtboidx and iu-boidmiuiter« hy thp fheapneM of eertniii bonhH which 
it vends to them, han decided tbnt the he«t book« HhaJI not l>e 
ucvd. The public money id virtually employed in the nrrMt, 
iliatrad of the protnotion, of eduration: it i* a M'-brnie worthy 
cif > Rodio, ur of thn fonnilvr uf kit order, the far-fami-d Loy<il« 
fcimaelf. 

We uould here offer one or two remarkx upon thp tendency of 
f h« "rviitrHliHin^; *y«H-m" of ^duiTHtion. It bad it» origin nitdor 
the ^lo^t iirbiirary govvnimt'ritK of tliu continent, and Is Mill em- 
ploy^rd by Lhem in endiivinjf the popular mind. It has been uid 
that '*n people cnn only be gnvernea by ftmid or by f«rre;~ mid 
that fcince tin onwnrd teiid«'ni-y hii* hi-eti given lo the hniiiitn mind, 
the uiily chance of governing aafety ntid diM'revtIy in for the (rtf- 
rerniumi to take cbiirge of the generiil education of the pmiple. 
A uba>e of the Ceilt hiix hilely limited even Hie number uc well 
■• thir quMlity of the studonin iii bis uiiivmiiie*; and though tbiM 
may he »tmcwhat |iecjli>ir. yet tlm iiubjectit of inKlnicttnn are very 
riffiirouBly limited in many of tbr rontiiiculal itates. The profM- 
v«r» and IracberH, iui>, tire appointed anil partly pnid by thene 
ICoremmcnta; m> that an effective contnd in he|>t over the nimpletrt 
detAila of jiopulnr instnirtion; whilnt it is itumeicnlty well known 
w hat care w lakeu lo prcvrnt the rimiliition of "impniper l)ook«," 
ilvery BtNtr hn« lt^ ''index.' aa well u tlitf V'iitic^n. Yet the la»t 
|«p yvarn hnvc rliown to all the "orlil (kIagB,cnipenirii,anil •tNl<-»- 
tnen excepted) the iiiellicicncy of ouch contrivances for creating a 
d')cile and obedient populace. Ku!«ia wn* uol ripe: hut iu all 
■ither Ktaten, the conmiUions have been more aevvrr and the con- 
\t*A» inorv bariguiuDT)', in the dirvct ratio of th« rigour witJi which 



nnpnUr cducntion wo* nuperviaed liv Ibe reitpectiw gAremmenta. 
rbiTi nhunld !i« a wanilnc; and the oomiMnitiie non-iotrrfcrDncc 
on the pan of the government, in the Lniled ^atea, in EiiglaniU 
and in Belgium, ha« bvcn rewnrded wilb internal near-e, in propei- 
tion tn the degree of that iMin-interference. TIiu, too, ibould b« 
a warning to u*. 

We are bound to toy that thv priociplc* and profMsion of the 
EnglUh GuvemmcBt on thii matter, linre our entire coticurrcui-«. 
Indeed, thtf auperriaion of edocalloa wu altcf^ier fvrttd upon 
the Uovrrnment. Ujr Incesttant clamour, out oP the ll'mnp and 
in the lloute : for if the ^linirtcr wni compciW to bring in u bill 
for a money grant in aid of aeucral olucntiun, be wa> obliged a« a 
ovMequenoe, to oontrol its dispenfatiun and »tipervUe it» uit. So 
fa7 at Jeaat the Miniitter ia free from all blame. 

However, the tank was nn unsracious on«, — involving rr«pon»i> 
bililiiii rntber than conferring power, and creating much official 
trouble withuut the poaaittiltly of giving general itatitf action, 
I'nction luid sectarian JimiIoikjch am ton intimately mixod up with 
the (|ue»tttfn of education in thiK country, to render nn EducNtional 
Honrd murk unlike i committee ofbear-a-nrd* op laiiway directom. 
It b>M4«rtNinly«o proved itvelf— at lennt im at prvHcnteoniititiitod; 
and tbii< i« tlio more to Ko TOgrettffd from it* being the reiiult of 
Tcligitiii* intolrranee and of pnMtly aanimptton of an educational 
monopoly. Thai It ever iavArrelAMW u mon^y M ftiidi«|wn«Nf tin'f 
pouw fit hf Mtrritt^. It ia, indeed, with deep pain that wo bnve 
witnMnrd the unworthy M>ene» thnt hare Itoen exhibited in the 
Bnmd Snnetit&rv during the taat two or three yeartt. The hold of 
the Church upon the aifeetiona of the people dependu a» mudi 
upon the bMringof it4 printhMid, that wi> are Kure the elamour 
and rapaelt)', and above all the elaims of veiled /u^rilrgf, which 
hnve markeil the proceedings of thnt aKsentldy. are little cnlonLated 
tn KL<rve either the intervclH of the Church, ur even to advanoe the 
peiiuinal inlcrefcts of therondate. 

The (fovernnient has, in one re«pect. don? well — it ba< Ignored 
all rlnims for monopoly, a« legnrds religiou*. pi-ofewioi'. The 
chuicbmnii and the dixHeiiter nland alike; and the came conditiunai 
are impuMKi njton all. On the other hand, eieept the iliipenuitloii 
of money, or Uie nipply of certnin book^i nt reduced price*, or («« 
■hould be added) the appointment iifoalariiHl "lowectom" of tho«a 
•chwila Uiat receive pei'uniiirv aiKi><taiiC(<, the lioveniiaent haa 
managed to Inke as little trmiLle as could well be taken ;— ^md a 
to re<ipon«ibiliiy, their do-nothing «yalem reliure* them in a great 
di-^rce fr«)m chjirKW of diri^t wri>nic<iliiing. Of Kin* ruraniilt«d. 
few ran be Inid at the donr of the Miniiier: but of implied duUe< 
omitled, alsH, how many ! 

The greater part of the money voted by ParliBment in expended 
in payment of the ofliciAl nrrMiiiH employed Ui work the cduca- 
tiiHiHl machine — the members of the Coinmiltee, its ctcrk?*, and. 
the School Intprctora. No doubt, loo. if the grant were doubled 
or liiplcd. thr»c items would eipnnd themielm in a atill greater 
ratio. Rut even if they did not. It cannot be denied that under 
itn pre.ieiit cimdilionti, thi« Committee of Bdncalion ha* dcgene- 
nitcd into little more thnn a comfortable snugeery for a few indi- 
vidiialn, and n pleaonnt nyntem of grntuiti'ox locomotiuu for a few 
otheTii. We put It under the b^bt view in putting it thus: Init 
eren then, doet not tbo cdurationid philanthropitit caII upon u* to 
"b«y too dear a whistle"? The rvnull* arr incommcnMiTate with 
the ou^A uf the machiner?; and the bent iulcresls of the cinmlry 
would be conaullcd by an entire diasotiitivn of the Committee 
and Hie entire ccwtatiim of tbr gmnt. The wb»le t^iteni ia un- 
■uitnblc to the aoutal relations of partiea in thin country. 

Still, we have no expectation thnt nny attempt of thia kind will 
be made, eithur bv Hie liorernnK'nt in mte or by the Minittter in 
fnvsr. Education U the freal piiliticid ittiilkin);-)ione of the day; 
and hii pacei ore such thnt croir ch.irhit.-in ran nwmnt him with 
perfrrt security. Twnddir, Ithodomonliide, Qnac^kery. and 8elf- 
Convrit can idaaya keep their f-eatii, .tnd goad ike poor besat at 
tbeir own will — nnd to the execution, loo. of any and every pur- 
pfnethey may think it tbelt interrat to entertain. No disavlii- 
tion, then, in in tlie remoteat degree, proiiable. 

What Ihf n can be done?— and. which i» equally important, will 
wliat can be done, be rtiJlv dvHtf 

Id the lir!^ place, then, let a committee be appointed tojf.v upovi 
Ike hxiAn "wmI tuUuhlr fir Ihr fiurpatfa qf editm fiuM. l*hi« ought not 
to be i-ompoaed of any one cl.i»* of peraona evclnnively,— except 
that Ihey khould all be men of educational experience, of ten 
years at ]N^t; and that nut only ihuiild ihetr knowlnlgc, but 
their profeMitinal experience ton, Inclnde a great draT more 
eIrmentHry »ubjccl# than Greek nnd Latin, Dialectica and .Analy- 
tical AlntKcmatii:*; neither wholly UnivcxMly men, nvr wholly non* 
Academic Let their deciuiou be final, bay fur five yetm; and ■( 
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tin utne time he rondned ta i ihifb ««t4! tm each lubjeet. Then, 
let ju«tMP h* ilntie t« th* oufA^-M of thtme worku, by ih^ (loverii' 
nenC punhwiiiit Ui« Mfdm it «xp«ctii ti> r<H|iiirr m afiiir nmrkrt 
prk», tad Ay ttAiitf tkm» etftat mut jitying /or Ikem ai ojiet. At 
prmmt, whMJt»r m Ignomnce, or under Homo ini:)r« culnalile 
motive, the C-unncil swtnff to tr^nt an editinn of a lionk liVf u 
corfs of coalt, or a liarrrl of (rain itil, n* tliiiiga to b« wijipltM 
by eoMrnct.^^hown bjr tlie lowen lender, and to be auppliMl 
■t Mrtain «Ut#iI aimefs just as thej' irill probably be wantffd. 
They for)Eet. or at Imitut uffr^-t niA tii knnn, that nipim rif Ixtokii 
we only to be mulUiilied at mifp, rxMjit at enannouM additional 
expeiMe; and that ihti onlr ground on which low pricea and re- 
muneration can Ihi combined, in by imTotttinft tale. W'Uj is the 
writer of a vood book (wnA Kwid eli-inentnry writintf ii more rare 
In all af!« of tlie worU than any other cUhb i>f |t<'od aritiiiu) to 
b« oent into tbs Gautte for biii Jabonra^and wnt, tiKi. iiy a 
Corernment Boanl apKially npnointml for thn enrtmra^rmeiit 
nnd aid of lenmlni^? Vet *iii:Ii ia the Iraiteury of the plana 
ndnptod by Dr. 8hi)ttle<ronh, if it have not alrendv been the 
ncttial elfecC. And tlii« i< railed "aidine educalion": It tnakM 
one blu«b — aye, till the blue aaphyzia t^ea the pla>cc of hunetc 
red! 

Natkliif chort of micti a f-ommtlteo vill satiffy the palilic — 
nothlnfc, indeed, iihoiild. An Imnest ciini|tlianre with iti dActaiona 
«ho<ild replace the pn'seiii ■y^tein of underling influence in the 
!»elertii.in n( book*, and in the <i)]ecia! reeooimendation of parlica- 
Ur onen fnmi the list which la iaaned by the Committer. On this 
lut phraae, <tbidi eipreMtea a wldc-epreM tutpicion, we hare only 
to remark that — If an uiiirnrbled report of the prices nt which the 
Committee huya and kl-Uh b« published, together with liberty 
granted to the public in inapect all curreapundencr ahnut the 
oticrfce nnd supply of tbeae boolls; end If we do not And lli»t the 
Mepicion in justiHedbv thewdooumenta, we will mlad I y withdraw 
the implied oenmre. \Vf should be amon^t tho furcmnst to award 
the prvise of hariti^ done welt, could we cviivcientiuusly Iwlieve 
that tuch prniw waa deferred. 

If, on the contrary, such a plan be not adopted, let all works be 
alike thrown open, ki that whkhever of them Ite dri'ioed by the IvcjiI 
committee of any achool the beat adapttid fur their oa'ii piiqMi-te, 
be Mpplied with them by the ImveromeBt, at a certain but Aied 
pcr^entatre helow the price of publication. The Government 
mi|;ht without censure, iierhn|is, demund the tmde-:idvnntai{e ; hut 
nut a vinglc sous more titnti any ctlier deiilrr In reffiilarly allowed. 
This, indeedt ditniaiahcs the atithor'e and Duhlishcr's income siifii-- 
eientiv — aa too many of ua kjunv itnt wtill. What further reduc- 
tion the Government may mnke by the aid of the annual fcnuit, 
showM only be made from these wboleefele pricoa; and not upon the 
«ixty per cent, now enforced (upon some hooks we believe even 
more) by the ('nmmiltec, upon authors and publinhen. 

But why should even this trouble, snd its muttiplled costs, be 
incurred? It certninly furriiuhe* n few more op|inrtunities for 
pntmnaKc, by the aniioint merit ttfnnpioyrm in iniuiit4:in)f the detail* 
of the biiaiiieiM. Wuuld it not bo more simple, eeononiieal, and 
consistent, to allow iipiui the hook-hill of every school that com- 
plicil witti tho conditions for the grunt, a cerluin per centniiv in 
part-|>aymi-jil of the bill? The accnrHcy and honenty of surh bills 
could bf eu.-.Lly gcinrded by sufficient tests; and even if not, aa a 
falw atte^lntiuii i* a miMlemennoiir »t law, we apprehend there 
would be litllc risk of itn|JOsition. 

But to return to Mr.Tate'ii book; — but hero we are n^ain forced 
back upon the t'ommiltae nf Council. It iippcjira from the npn- 
tenee quoted uh compri*iTif{ the prefiice, that anv uchmilmiivti^r who 
la master of the J!rit three liooks i^ £ue}iil, tti/ty Main a "Clofern- 
mnU errtifieatt" of hit tvmpntrnrff lu a /eocAcr, H'hnt an exalted 
idea of the present race of schonlniuuteru her Miijeaty'H Ministers 
muat have formed! However, the evil wiL work it> tiiin cure; and 
the ridicule Attached to a (.Joverrment diploma, cnined on such 
firounds as theaeu will he ns grcnt nmon^tit the KchootmnAtenif nfl 
that of a Scotch LL.U. Is amoii^l literary and scientific men. 

What Mr. Tate call* hi* "edition" comprise* only just the huff of 
oil tn«4ern tditiotn — vik. the first three boukn. The I'rivy Council 
in It* Miperldtive wisdofii has decreed that lhe«e are suffideut, and 
that the next three arc merely curious redunditnciee which ouzht 
to be lopped off: and Mr. Tate, like a well-bred spaniel watching 
ite mHters eye, ia eager to perform the " fetch-aml-carry" orders 
tberetii expreaaed. That the ItAh book shmild transcend tho 
eenpnhenaon of • minlatrr, or a minister's "managing miutter," 
we tma well understand ; and the sixth has too intimate a relation 
with the fifth, to he very intelligible without its fellow: but thwt 
the fonrth, which ia tha only hook that takes a formally praftieal 
cbueeter, should bare heeii excluded, can onl]r be accounted for 



by the uitiiiiptloii ttiat the queetion u to the nambcr of boofc* 
be required wm decided by a throw of the dice, or looM equity 
tcienttf 
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flic criterion! 

Perhaps aome one of the "rising rnieration" of Petlrs laiy 
enlighten their rrandnapa, the Marquis; or some of Dr. Shuitle> 
worth'ii Cambridge fnendii, wirry tu sec mi fr^it a man o/mniittiDy 
such ctran);« blunders, Temonstrate with him no the ahi^uiiiiiies vf 
his doings. In due time, the fourth book may get anuuigst th« 
conditions for the "tinvemnient certificate;" and to save appear- 
ancea, even tbe fifth eud ^xth may be Inserted in the list, uemt 
iu>r nyweedoss cotulUiom. In these casefc, Mr. Tate's eye will he«_a 
Dr. !>li uiileworth's : and the signal bein^ understood, Mr» Tales 
edition will expand in the indicated ratio. 

As Mr. Tatv's edition is professedly printed verbatim fran 
Simson's, this is no place for remark upon any of its details. A 
few pages nf problems and Ihitirrms, mostly unsolved, coiMlitntc 
the whole of Mr. Tate's lahiiur>— with the exception of a t/«atlte 
on 'Oeomelricul AnalyHii,' which occupies, with its illustratioo, 
aliaott a v'hi>le ingt! These "various useful thc<ireme and pf»- 
hlenis" are ao fmnilinr to our eye f inerp"itork-prohleni!s'' the | 
perty of everybody), and the whole, either iu the snine or sli^ 
modified forma, have been lo often giveo, that we witndcr w 
peculiar merit belongs to Mr, Tiite fur their irnnHfer from 
Puttt's eilitlon of Euclid into ht* own. To briiiic them loget 
for the drat time is very meritorious, for it costs an immeiua 
amniint of disngrecablc labour: but lo mark a few cif an elrcady 
cullcclcd set for the use of the |iriiiter, involvea so little lebuw, 
that if /(jnut \i tu bo thus uhlained, fume uuglit to be aa cheap m 
"blackberry tarts." Mr. Tate hiu earned Ihit fame at leMt. Bit 
there yet remain* the "an«ly»w." 

In « fout-niite at p. tie, «e Hod the fulhiwing: — "Should 
student fail in solving any of these problems by the ordinary ay at 
tic method, let him empluy the method of analysis given at p. lO: 
\Va have to ask whether the words antiiuvy and rj/ntheiie are te 
andemtoud aa synonymous, and the phrane Itnelf ea a p|i 
or whether we ore to understand that there are more syntltctie 
methodn besides the ordinary one ? We luok in vun for «n ante- 
cvdrnl definition of ayntheals, and the student would naturally go 
to Johnson to he enlivlitcned — with what success we need not ay. 
However, w« jirocccd to the page referred to, vis. p. 107, and we 
begin by |>lanng .Mr. 'fate's and Sir John Lealie's defijiiliaos «f 
analyais ia juxla-positiuD. 
Txrit. 

C»Ot>ntrital Jimiglil. 

Ia (hs method of analy*i> w* as* 
•uiua tho pipppsilivn *ilrin««l, snd 
Ihfn proceed to Irifs the coihs. 
qucncei which fallow frooi this ss. 
tuinplian, till ws snive at lome 
known or adoiiitoi] relslioa. Tbe 
rctcfH of ihii (iroceu constiluies 
Sjrnlhcsis or Con))Hi>ition, wliich is 
the melhod ciii|>lnytd in ibe |Ke- 
ccdinf pstn. In Ihc si-lulioii of 
ftnnirtrival jimtilrins iif murKlhsn 
oriltriiry difficulty, ii ii nfc^siary 
thit we sbuulil irlupi the meilioil of 
snalpii. in order to diiconr the 
ilitTerfnt itfps which must be put. 
locJin Ibcconstmclion. "Analyiii," 
obirrtcs sn enlnont K«oiucter,"prc- 
t«ntt UiR ni«diuiii o( inTrnlioni 
whil« ty»ihn>i naturally direei* iha 
course of iastroctian." 



LasLiB. 
Ctomflrie^ J*Mfyti». 
Analysis ii Ihit prondure by wbidk 

a pmpodtiun ii Irsceit vp, Ihroagha 

chsin ef neetissry depeadeaee, la 
some kaswD operstioa, or sobs sd- 
milted principls. It is aldta ap^t& 
ahls lo ihe iniestlgstlon of Iralb coo- 
tcnplated in a lAnrtmt, of M the dis- 
covery of tbe coiislrucUoa Rqairtd 
foT a ^roittai, Aoalytit, si it* asvs 
indeed ioipMts, is itiut a sort of ia- 
vtrtril form «f lolulinn. AnSWBiS| 
thi hypMhesit sd«anced. It M.neauig 
• icp ty tirp. lilt It has feaebcd • 
source sltesdy eiplond. The rertnC 
of thl< prnctti conitiiutfs ^mtkmm, 
or t'lim^ori/iOKt which is iha awdi 
uiuilly ertiptuycd for ripl^niitg Ifat 
vleoitnii of *cicnc«. A>i»lpli, tbtts- 
foie, p'pitnit ib« iBCiliuiD of intes* 
tioo, wliilc t;rilli<ii« nsluisiJy dirsCB 



fl 



Ihn eniirse of Inilnictioia. 
The wonderful originality of Mr. Tate will now be appenot 
enough : hut the inlclligihilily of lhe*e very ccneral luodfa si 
defining analvsis, to any but an experienced anjvst, will be mMt 
doubtful, t^hat is aaid is not falne : yet it is only vaguely tr»«: 
and no one, wq are confident, that attempted to form an ideaaf 
geometrieiilnitnlvsii from >uch definitiona, could form a correct aad 
definite, and stiil leas a working, idea. In truth, there is no perties 
of geometry thHt r«i)uu-ei no much careful instruction aod amplU 
tied illiiMtrAiion to become intelUgihle, as the doctrine of gee- 
metriol auulyiis — not even the doctrine of ratio or tho metbi^ af 
exhaustions. I n this nearly all writers have alike failed. Brevity 
loads to ohscurity— as Iloriice intimated long ago. Mr. Tat* was 
not then very likely to succeed where so many have failed: kutrawt 
writers (and Leslie nmonf^iit them) have made some atonement hy 
furnishing an nde((iiale number of examples, from which ths/imcflie 
of the inerAsd of analysiw and its related synthesis mi^^t 6« teatt€. 
Here, however, we are sliuffled off with the analysis and ayirthMil 
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OW CMV proV'Irnt; and tht bnnilytlii r>f thh t<mfl«t« "f a lingb 
i Miiy. fior %■* th« iHRioiiiXPAnd riiniiner <if (hitt (in« kiinlynU «nd 
'HfitthMM MO vfry prM)M u to pr««lud« tb« patHibilJijr urn)i>«i»^ 
ptiAQ Af th« ikAalyliul pri»ri|il«. At any rate, thU c'xan)pl« w 
MctcrutM u ■ ap«ctin«n i>f the method ilaelf, or even ta m iptiHt 
tfaeM •oiwmlii who **RMy he il^«iri>iis nr oblainiiiK s (Juvem- 
pnt entifi'ai)'.' Mr. TnM U inmillin^ thr t^^rntifr ]>nbli«, wid 
Md-wlnking th« y^aml jiuhlir, by lUf^h arrniit (nflin(( *,% thi*. 
On* wnrd morv nbnut thi* vorlc. The tlu4fnl who fttop* abtiTt 
(t the third 1u«>k micht «■ iv«I] not b«f[iii Kiiirlid at ull, ahatrvar 
i^ktbtfthc cud with th« naniranta far m (H>i'«rainent diplum*. 
e eannul ret the remninlng^ KM>ka af Euclid Mp«rtit«ly fHn 
•■«; kttd h»nce he is oblifred to buy over a^In what Mr. Tnl« 
id HoId hiin, iu iird<'r to hi>i ft^ttinif what .Mr. Tnte profes«rd to 
ve him — an "ediliuri or Kurlid." Thin modftof imp luitu upon 
fWMHr youth tit humble life who i* detiroim to Mudy, dj >b- 
ting from his nncJcvt hio hard-earnei) ihillin^ (all under the 
'Dce uf cfrviiif him tiut*) in very miK-h lika aome of the bvn»- 
whleh odULiLluattlly eome* befurc the metropolitui policv 
ittrates. 

jffprfnrH of drtai), indeed, there are ; and, MeordinR to the 
'Kfl code of eibitv, lhi> rfifForrn«i* of di>t«il b«1wff«n nn ambt- 
B ttaniniction and a masioHy yiiece of mterpr^ie n«e<d mrt b« 
i' freest. The Chriatian mciralivt may tee more to eondemn 
than to nitmirv in «ueh % mdv; but whHt mntlen this, when that 
:ii in framed by the great rily luwgiver* — the maf^ute* who 
[■Dont the day'a ormnt by hiindreii», and Mtmetime* by thouMBiU? 
" Why not then ^low Mr. Ttte, in hiB smiill way of huaineca, Iho 
rlvilig* tff other traders?" Aye — why, indevdP We do nut 
hdi ta deprii'c him of it ; but we mk (-uiixintcoi-y ctven in trade, 
''eonly onjert to his one dny deUifting the public miad with k 
htip jxiiiioii At m prulit, in order lluit he may the neitmnkea 
une by itK aiitidute, or ppHiMjii by a K«Dii-niitidi'te. In the 
uf phyaica] polkoni the Iaw would <tep in ; but putiliv upinion 
*i>ne arrett a moral or intellectual pestilence. The preiw ia 
_ly tribunal b^riire whith uich raKes ae these can be tried : 
e Mlieve that we " juilgv riglitciiuK juilunieiit," in an unhen- 
tatinfc condemnation of the Mime man writing ttie twn wurko in 
■ueaiion; and Ntill more bo. of th»t man pulling in any clainu U> a 
KMnoKtCBl arientijii- i^hxracter. Wv (-i)n''idnr hiin to li»ve damn^ied 
Ibe canae of itctence itaelf,— tA have held gi^imutry np lo ridieule 
In public estimation, as a thing having one character la»t year, 
il anwther l)iij(,'^ii» deilDiying public oonlidence, in the eitriieii 
inforcenient of thv value of acit^nce by it* ninrrrt cult iotoni,— and 
ii pUcln; re»M>n un a par with mere sentiment, variable iu Ibe 
digcation, and uncertain an the mefirinifi of the morrow. We yet 
bnp« that the public may br led, on funning ilK judgment of the 
lincerity of the i»m ictions uf wcieiilific men, lo Mlect aiierimena 
\a jud^e from, very mucb contriuted to that wliicb Mr. Tate will 
iffvrd them. 



REPLY TO REVIEW OF 'ALGEBRA OF RATIOS." 

Stn — Having obirnvrd in tho rrvirw uf my 'Algebra of RatiuN, 
In your laiit number, a very neriiiua iiiiitc4iiiceptiiiri on Mime import- 
•ot pointa, 1 will, with your perjiiiMJon, offer a few remarks, prin- 
cipally by way of reference tu certain portioRH of the work which 
tfae nature uf the nlijoctioni clearly *howa h»ve cither evoiped 
|ierua*l, or been tittniif mLtumleratoud. 

l«t. Il ia aaid, that *'.\lr, Hrnwning a**umf» aa an axiom that 

vben three term* of a pniputtion are fixed upon, a fourth fjruU. 

Thtn ia nothing in the detain or the spirit of the ancient geo* 

DBtry an&logona to tbiH niMumptiim. Still, we will not quarrel 

^fallhlbs UMnption, though we cuuld wiiih the author huu bvvii 

^^■^^tafMse with it.' 

B^Vbt thw ftOBDrnption has been dinpeneed with, a reference to the 
Index will at iince kIiiiw; iind uu turning to (he pagVH therein re- 
ftmd to, it will Im- M'en that the mudv of preof ia aa fidluwc — "If 
fliS H a varishle frsctinn of B iDcreadng to the limit A, then m'D 
Ib • variable frscUoo of 1> increasing to tome limit V." — IX. Art. 1. 

7'Ai* limit ii proved in I. An. 8, to be "a quantity which liiu tho 
Mme ratio to D whiuh Ahasto B; and therefore when the ratio of A 
Ib Diagiven, and 1) is any quantity whatever, we tbua prove theex- 
iMann of onoUer ^mntiti/ <.' nhii-li hiiK the um» viven rntiu tu I).' 

By mean* of ihetc prupiwitiunK in the proof ot which the whole 
difficulty Ilea, it ia tthown in 1. Art. £V, that when three terms of a 
prop«>«1ioD are given, a Tourtfa eiiMa. 

ffndlr. It U objected "that the cate« are Tery few in which ve 
to" ejihitnt the a^bitmry /mcticns of any one «f the quantitie* eon- 
**rn*<l." 



This clearly is nnt rnjoirod, and were H niiaaible, would be of 
little UM'. It in only nee«t>iiry that we ftliuuld be able lo fwnmct 
lAe ftTMbnee of luch fractiuna, nol M exiiibft tlurnt tit n numtritxit 
/trm; and for all purpotteM of reasoninr ou the nature of ratio in 
KOnrra], this menlaJ winceptiou, with the uM of general symbol* le> 
denota what we know Ut exut but cnniMit otherwUa expreae, will 
be found suttctent. 

Srdly. It ta said, " Ilia deliahioa of prvportiva ia tantaiiiutuit t« 
thia: that if 

A = - . B, tketi C = -^ . D; 
A>*-.B, UmdO^.D; 

A ^ ^ . B, then C z -2- . Dj 

for all value* of y and jv expreanble ia finite term*. In this, if y 
attd 3 be not numericul symliul'i, we apprehend thutthe t«rm 'fra^ 
tion' will be deemed inapprotiriatc; and not onlv ao, but that tha 
deKniti»& ii>«lf i* withuut doitinct neaolo^. He have ri«we4 
them, Mien, aa 'numerical tymbola.' On the next pa^. bowaver. 
they are deprii-ed of their Hrithincti<>al character, and are directM 
to be uRdcmttind na *aymb«la of ratio' only. Thia seems to ua ta 
invulidiiU' the dcfinitMW it«elf ; and ae apprehend that, to randw 
this consistent, a new deinition of ratio whi<;h doca nut iuvolr* 
nov autneriatl eonnHemlimv whatever, otiitfit l« he given." 

llere I am constrained to complain •omenhnt of unlairnesa (ub> 
intentional I am sure]. In ethibitinj; my dehnition in a symbuiicol 
form verydiflerent from my own — which, fnr the moat part, is ver- 
ballv eaprvKwd — and then framing ulijectioaa fruin tlie form wUolk 
is thtis iittroducrd. I have no where caid thut/ivie-flons an4 wAaJl 
ntiiubrrj verbally expreuaed, aa In my detinition, are tu lie di'prirr<l 
of arithmetical meanings, and regarded as ratiu*; but tbat m oihula 
which hithtrlo have Man uaed to repreaeut fractious and wbola 
Dunihcns will^irifA tpeoiat *MceptiotUf be regarded as syv^aU tf ntia 
in ihe senie pivvioualf deftaed. 

The diHtinetion between tha aritlimetieal nud the axtendeil 
moauinj^ or theae HymbulM haa, in all eitaea, been carefully ub- 
aerved. Thus, the aymhul in is used in mli to denote ao arithme- 
tical multiple or fmrtion of H; but aa a kiil>iicri)>l ayuibul, it il 
usi-d ill K^ to denote the i[uiintity whoKe ratio to It m n. Thie 
noltition has been retained until, in the course of invMligaliuu, it 
could be sboun that luB and B., bavin;; the ume value, could 
allowably be interchim^rd. And in piige A3, will be fuiind tliil 
remark : — "CunitKtently with tliik, mu niav in future be uoed tu 
denote either a concrete number of which 11 is the unit, or a ([uan- 
tity whuBL< ratio La B it m. The notaliun of Art, 3, which waa 
ndupled only to nt^iid can/imiim vith iihthmrlical tyinboU, aill ther^ 
fore no longer be required." 

The furep>ing remarka will, I think, t«nd to aliow that thfl 
I<»lpcAl nicrticii which I am repreaented to have disregarded, were 
invariably |irc*eot to my mind during the inveatigMti«n of th* 
hiibjert, Hiiil have in reality been carefully observed in tr«ry pgv- 
tinn of Ihe work. 

I am, &«. 

HKxnT B. Baaa'XjKO. 

Statt^imS, fJcfoterSO, IMS. 

[We have iniierted .Mr. Browning'a letter entire, although a large 

tortiiin of it \% taken up with (|uotatioiis from our review of 
IB biiuk. Mr. Browning is of opinion that we have minrenre- 
SL'tited his meaning ; and we df^ined it the best way to allow nim 
to expUiji awiiy, aa he beat cuuld, the paasaifes and BtepK uf his 
proeeHtev tu which we bud expreoiied objections. We make tbia 
exception la uur ^enerul nile (of not Hlluu-iiig our iKiges to be 
made the vehicle of reply from authun dtosatisfied with uitr sLrica 
tur«s,) etilirely on otLi'iJut uf the abitiSLt character uf the lubjecfc 
under diacuasion, and the almost iDHurmuuittaljle ditlicully of 
ex|iref<sin|f verbally the conc4iptiuna of the mind respecting it. 
We cauKHler that Mr. Hriiwuing, under these circuntstances, iM 
entitled to tliut iudukence: but were we to open uur pages ta 
replies in general, we sHould find it necessary tti only notic« thua* 
wurki upon which we could bi-rio» uniualilied praise— for ahat 
author, but thusw fortunulu fcw^ would nut utheraiae tleluge iw 
with "reams of reply?" 

1. Whether Air. Browning's proof of the ArMMMof the fourtJk 
proportional be, aa be aayt it la, leffitirrialely made out from the 
pasaageo wferrad tu, wo aball not here Hlop to inquire. Me nppre- 
A«nd the exii^tenco in pwut of tlie fourth prnpoitional ba« not beaii 
questioned— only the eidiibitiun of it iu wsc No unt- d»ubU tli* 

4»* 
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pouttfe Erittnre of a line [tprpcniliriilAr to a givpii lino, <lri<rn 
IhroUKfa * given point; uii<l rnudi in^«>nii)iiii reiiRoiiing may ho 
wMtpA in proving that poMibility, Vet l<i make tlie mete tios«i- 
Itilily (ciay. tlic t-<<nr nfci><KitT) of euch a line exUtlnc, a (.■oncVitinn 
in the nypullieniii of n llieoretii or a Hiitiim in n prnhu-m, woulil bit 
i-ontnrf to the eenerail |iraclice of ftPumctorK. Kudid, iit any 
raw, erturiUii firtdn (hi* prrfieiuiieular bf^ure hf. tnaket flu lt<atf tue af 
it. Mi. Bruwriint; ili>f» mit t-v^n now profnc to havp plnc;pii his 
fourth prop (1 It ion a] in the Munf ('jit<>^r>-. What we Htat«>d i« 
tlii-rcforo not yet invalidateiJ; nud onr ntijemoii retaini all lit 
force — even diil wo ttrixl. <*hicli we are not prepared lo do, that 
lite proof of the iMiiuitile exiiiteiicii of tliia fuiirlh miignitutlp in frro 
from pariilflsism. 

ft. ThU ODviiiudy stands or falls with the preceding, if vjeired 
nnder one »)ii>*(M — thHt of pUcinjr our coju-efitifinii o/ Ihiiigt attm- 
iuteig (the fourth pioptirtinniil, for initnncc.) iti the wtstf cat^ifory 
with otir coiia-iHiom o/fAc reiutiuim of ai;tiial thinga lo one another. 
The (liffemicv l>etwL'i>t( thew cluaws of "cooceplioiu" ia, phUow- 
phimlly, very fcreiit. 

It would atninst aeem thai Mr. Bnivninn ransideri th«t wnnit 
tre not rvmboli. We are reully iina<>'iire nf any " iiieiit<il tont-ep- 
lioa" wliieli mn Ac I'xprrMcd in "general synihoin." and which 
rtinuoi Ir exiircKifil in n vprbiil form. Wv fear Mr Browning )■ :i 
little confniiei) in hit viewM uf the object*, and of menial initueucen 
Mid wuCK of s^mljols. 

.t. We ri-ally mnmit see the force uf the oMectioninHde to the 
*Synibuli(-Hl (vrm " in which we eihibited Mr. BrvwrnnR* ilcfi- 
nition. ui Xong aa he ii imnhlp to affirm thHt one fiirni of it i* not 
emcntiMlj^ ditTerent from the principle uf that definitiou — mottly 
" verhiil,' M he wiyo. We intended uo Iravextle of hii views ; but 
itdoenhapjien to plncc the qiicslion under an aapecl very ininn- 
VMllent for .Mr. Bruwiiinfc to deal with. We Hlili think that v\\a. 
ever reads hi* verbal detinlUun with our syntliulical eipretwion of 
it, will not only aciiuit us of "unfHirne&4,"but Ite cotnpelled to 
Admit thttt n inuro aci':urutc lynibolii-*] exhibition uf it <:ou1d not 
be devised. 

Did we believe Mr. Drcinnin^ to be c-apjihle of Intentionally 
trifling HJth u:i, we nhould tie ili«pMed to suspef I he itilcnded to do 
Ao, in wbitt be here nays rei<|iei'tiiiK " :<ymboU of rntio," It iK here 
thiit the ini^unvenience of our ayiiibulicul version of Mr, llru>vn- 
itw'» defiitilion is felt by him. lie wiys, in biti letter, ihnt "Byni- 
IjoT* wliich hitht-rtu hnvc been used to reprewnt fractions and 
whole number^ will be ri-irnrdi'J a* itymlioU tjfmtiti in t/ir trntc pr<v 
oJouWy d^ied. Of these ixime nymbulu be wiys in hin tiouk, 
"tbew not being nnincrical lymbolik, but lyntbold uf ratio, la 
which al pre--<efit arit&mttical rula do not appiji." Ifht deny that 
his definiti'in involves numfier, what can the wonl "fraction" 
mean? If it he admitted in Involve m\ arttlimetiinl idea, how 
doesi lie deprive the eymhol of ratio of its flrlthmelii-itl characler ? 
He niUBl dtHi-ntiimtle hini-self from this tlilemmn before we can 
proceed another niep, mid answer the r|iiestioii whether hiadeli- 
nition be intended to lie nrilhnietiiiil or not. This was (he 
Ifround of our former objecliim ; and, fur nugbi tiint Mr. Hmwn- 
lAf has abown, that ubjcvtiuii HtlU rcnuuiu in uU its /oroe. — Ea,} 



THK LAWS OP FORM IN ARCHITECTIIRB AND 
AIlCIIITIiCTUKAL DECORATION. 

I. Furm and Sound — can their Beaufy bo dfpendet\l on tht tame 
PAi/irifai /-<iir*f A Crilijvii Inquiri/ dfiii-atfid M U.« l'rfj'i4eHf, 
Cotmeil, and Menih'n of thf H"}/"! SaJi-It Sutriefg nf Arte. Hy 
Tjiouab PiBniK. Edinburgh : A. & C. lUack, ia*9. 

8. An Imfiuhe tn Art; or Arifkal iirc-eA Prarticui I^rin^iylrit fir 
Volulta and Linr* tif Utautfi inuamerab/e. By Joasrii Joi-Li.vo, 
ArcJiiteirt, Lvndun: Puhliolied by the Autlwr, 1819. 

.Mr. D. R. Hay h.is praiaeworthily devoted himwif to the aiilijcet 
of decomtion, and more prirtiL'tilarly to llifr fini)iii<[ out and Htrikiiig 
ont of the ^ent hw« whith govern it. Ilia indimlry in the puhli- 
eation of many wurku, we have had iieeiKiun (o praite, nnd likewi>ie 
hia Npirit of rtiieurrh; but hi« Utter worku, although beginning 
with the most teniptin)^ proTniM>, have been ctiiHed tu a lieipfhth of 
idealiiiinnnd myrtidsm wliii^h hno much detraeted from their useful 
■haracter, Thuy liavu not, hiiwever, eume befure iiu, and Hlthou^rh 
we were dealromt of mHkiiig tome remark* on their obiinun tenil- 
ency to mitdead the student, we have not til! now had the o)ip'>r- 
tiinily. The development of the simple numerical law of rolimr 
following iu the «ie]>* of Field, h'ii« iiaofiil; but the luiihition of 
the author baa failed tu keep him up in Mtarinj; higher. We mutt 
Mitelude that Mr. Hay did not adequately appreciate the result of 
bis vwn lahuur«, or hu would not bo nave niaeal dilated his powers. 



The application of the nurobera 3, J. and 8, to yellow, t«d, aad 
hlu^. Ha* ^ood aa a formula in milling and plaeinit ciduura, faut Cbe 
fcnowledjre of it did nut Nufficv to make a lad a cnloariat. TIn 
ili-termin.-itton of Ihrvw dmnliianl aounda in music will nut maliea 
ci>m|ti«rfr, ^i'hy, then, should Mr, Hay eiipi>o»e that the cUntina- 
tion of three Niniple elementa of form would make n deaigvmi 
The three elementary col our* result from iiuht — by their ayntlwaia 
they make the two inoiteo of mblte and black. They EtNobuK 
tofielher, and make aeeundaries and tertiario*. Mr. Haj^s elemeo- 
tary furrn^ do not admit of n similar nynlheslaand cunibinaciont. 
Indeed, nii prnctiml ruMilt could be expected from an Inquiry to 
eomlutted. 

We lake a different irroiind from the writer of the 'Critical In- 
quiry,' and we therefore contend A priori that there can be na 
complete comparison between Hliai>e and sound, or shape and colour. 
Tointa of resemblance there ntay be, and mutft be, hut identity 
there cannot be. The objects of »i|cht, hrnrinic, and taMe an 
brought within the appns'intiun of the name nervoui^ centre, but 
object:! of colour, ihape, Miond, and taate are of diiTerent origin. 
Thinss seen have three mod ificiit ions — shnpe, lipbt-shade, eohnir. 
What have lliinn^ heard, tiwleil. or xmelt.' ThiiiKS tunehed hare 
sevcriil modiftrntioiii^ Colimris nn the elementary cousliluents of 
one ohjett — lieht — have » i;rc«ter depiee of simplicity ; but tdiapei 
are not the elementary cunxtilupnt^ >if one object: and even th* 
retenrcheii of the rrj-^tnlloxriiphi-r do not show thnt eirrlt™ are 
iceuerated from ■iiiiam, or elliiiscn fnun triaiiKlen — the raenrvli ii 
uaelesH. Culuur ib the llmitea allribute of one rlaiw, — heat Is a 
limited atiribule, — cound ia a limited nttrihulc: but form is un- 
limited. Whatever the nhadea of dilTerencc, and they are alight, 
there ia a onenewi, a urthtei sameneni epreadiu); tbronKh iha 
works and achnoU tif paintin;; from all time, than thcrs is of tlH|^^| 
uf nrcbitcctnre. To quote looacly, — ^^M 

01 nlmlurn furtunail. il lua nUilat bmai 

how happy would nrchitecU be if they did but avail tbemaelrM (f 
the resource* of their art. The x^ihuoU of nrrhite<'ture have cretl 
and ewentia] different' c», — ^huw unlike are the I'arthenon and iha 
Alhambra, Vork Minuter and a Teoealli I To compare tb«^ 
fication> of fonn with those of ooluur is truly nvnyna evi 
/wrri*— a ginni is matdicd with a dwarf, and the fonuer ia ' 
dishonoured. 

Because nulure in Himple things is !°imule, and because the ca^ 
citv of iiiiin is limited, so is there a scnool of philosophy which 
toils to hrinjt all tbinicN down to 'implicity, — a* If the «ttril>ulc« ftf 
nature were tu be so limited. The universe ia redueed to booi*- 
gem^uuK ilIoii^j man is developed fri>m a zoophyte, ncryplogani, er 
a nun-fo«iilifen>iiH rock; the Holnr i>)-<lfm ia 1mc«d to eirde* and 
M>liereii; nil nature i* brought down to one aooialin ataadard. 
The»o are variaiu forma of htimbug which figure in the farb tt 
philuKuphy, and by the teaching uf which art ia more or leas hiut- 
fiillv affected. 

To huuiid the field of nrtiNtic exertion j« to bound the artiitt't 

fawen: give him the ambition of a I'hidiaa to reach even ta 
eftven, and he will strive far godlike worko; hot the *tr«ngth of 
a Sniupiion, while vohod in a mill-track, will only ^tnd the ••■■■ 
meal and bran. We therefure earnestly deplore those worlca which 
have the tendenrr of limitinc; the circum script ions of nrt, and fMl 
the (rrt'flter interest in books, like thoue of .Mr. Joplini; wbieh 
tench the infinite variety of the retoureea nf art. Mr. JopUu 
irteadfa«1Iy ortteiidx thnt'circlea and ellipses are not the be-all and 
end-all of art, but that the number of beautiful curves ii endlMi^ 
and the minie of eseciitin(r them easy." It ia evident he is no 
patron nf the pneiido-geomctriejiJ deeorution of the great hall vt 
the Suciety of ."Vits. 

Mr. Purdie wa«i not able to listen ealraljr Ia Mr. Hay's p>p«n 
on ''Torm and Snund,' mul before the Srotrh Sueiely uf Arta, $Mi 
he IhiTi'T'ire claimeil the right to review them at length in other 
papers befure the Society; and this being demurred to, hfl baa 
rushed into print. The m«»phyKics of the mihjoet he has Ircntted 
rnthi-r looM'Jy, and left matiy poinl« nnelncidiited; but be baa eon- 
tCHted, ui' " * 
doctrine*. 



,n ana lu 
ia tSm^^ 
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tCHted, with greiit suiree^K, the pruetlcul application of Mr. Hay's 



Of bite, slronjf testimoiiinU have been given by men of high 
atandinjf and preCcnuioim, to .Mr. Hay'Kselieme for mapping out 
the human iSfrure; and if we believed what we read, we rould baM 
no doubt of its entire Kuevesf no a eub^titute for the study of aoa- 
tiiTfiy. I'ainirr* of the prrnent day are laty enoitj^i hi it is, and 
they may not be disinclined to mail ihenuielves of a method whieA 
promises tu revive Albert Durer'a empirical proportions, and Sir 



• Wt tnrn th»\ ih« Ilnird or TiOa, Ibmutb Ihr Imininmtiair i^ Hr, I 
AartliTUl«, barf unJcrvd mntnl cuplaa vl Um ■ Impaln ia Alt,' f r lh« Irliiolt tf 
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lotdiiut'i eraptrieikl fiouri»h«« <if the compRsaea, to find ont where * 
imnwi's bnwtH uuKtit ti> be plamil. 

TUa would he A hnd limk-out emiuitlx ; but henidrs xpiilrinfr hi* 
S^stmi to pliim-puddiiiiTK aiid thff huinin Hncc divine, Mr liny Uoa 
Maotcd it to the Parthenon mid the l'«iithc»n, and opened t wvtytil 
roH to arirhiterture. It i* under thr<i' cirninintiintH.'^ we ircnni' 
■wad Mr. I'urdie'i) little *<trk tuour rnkdera — fmt, )jM-nu.i« we think 
Iw ou^ht t« be cDCourntfcd for writing; on architectural art, whea 
•tffew are iiiclttKd to do vo; but in«>«t beca<i*i- he ha* Inkcn ay m 

Jue^LioQ wliieh urchitet-t.i have very Utile riui^idrrod, and nrr rer)' 
ttlo in the hubit of evnxidcrlng — <ctutt ia (he fouiidnliuii »f hennty 
in art? Incidentally, Vitntviim cvmes under difraMimi, and atu- 
<l«nt« nay read with vuine dcucrMi of interest Mr. Purdic's cotn- 
entary on hia tect. 

We shvuld have lilted well enoa|-h tu have follvwed >lr. Purdie 
at aome lenirth, but our render* nrc nul in the hfthit of pur>iuinic 
ntetspliysicil rJi>M|uiB)tiunB. mid would thank us little for our jiains. 
We •r* obliired, tiierefure, to refer thuwj sealvuK in lhe»e matlcra 
tv Mr, Hurdle himitcif. Wv mtiNt, however, K^re one o-aittivn — 
that Mr. Purilje neenu to hdiour under rather warrn feeliiiKH 
j^tMMt Mr. Hny, nud with the wtsb tv arm hiauvlf with a t^- 
ftiahawk inatcad of a <iuill. 

In eoneJtidint; theoo rcmitiks in doprecativa of the "elementt- 
ion" of form, we cnrirmt help rxpreuMn^ our belief that a i»tudy of 
til* law* of i>fr>pi>rtii>n, pruperlv «>iidu<:ted, would lead to multa 
•trf valuable to the prAolitivncra of *rt. 



THE SEWERS COMilESSION. 

Our Jmmai la not «n coDalilerable. that we enn claim for it the 

iweror influencing the opinions of the public at lar^f, or the 

ciaioiut of n cabinet; but we may nJely pride oumclvei! on pat. 

~~iD( the coil lid ('(ice nf the leadiii{r member* of two intelU^nt 

"SMiont, and iheieby the menna nf takiiiif unmv coiiuiterable 

in the discuxion of measiirea affeetins their iiiterteta. Of 

DBTNelvea w« cuuld do tittlw, liut in ■timalating the pnfeMuoiu 

Tatchfully to uphold their tnter««t<i, we hnve »et machinery in 

notion wliich his worked out h preat retult. All tj on ift<i joined in 

{iiifC the uld Cnmmiviioii of S^wen; it« e«il wurking could 
ly be aeen, but nl) were n(it agreed as to the want to ha aet 
ighl. The old Coinni inxion hxn beon iwejit n^rny; but in cettiniif- 
Fnpanewone, thi; rainistry hiu made a sliow of remedying thut 
(til on whirh the pntreasional interest and their ofj^^n were must 

ent in their denniicialiiinx. 

rbc old ('omnilniwn wanted men of working knowled^ and 

(ill: they wasted their time in undertukirivH Iwyond their gras|k, 

T— ftnd they did RiithittK, in>Mmurh »* they ilid ncit'itrHiiiiIe with the 

Bct7iiiig evil* hi^fure Ihern, The »Id ('ommi«*iou i> (lci>d,— "/tiiMO 

^-f«(a tier" may be writieii on itii tomb: it nniy be set down how 

mg it loxU.'d, but there can be nu words tu flutw wlut it did. 

AVbcn death wtw atnlkintc over the land, mid the rendi^Mt help was 

^wanted to stay it, the Cuiti mini inn, befure they did anything;, un- 

nertwok a nurrBjr. tVhen eoKiiieem tuid rtirvej-om were to he hud 

Rd Diinilier^ and were, in good truth, BUrviiiK for want of work, 

the C'unuuiaahio gave the Purvey away ta the Holiliera, who oiieht 

to h«vc been at work on the Ordnance Survey. — and to Ihit day 

the corpurala nnd prlvslea have not newt in the unrvey. For the 

pbuia aeni in for a reneini aewage there vim n« Sen en Map, and 

the profenlon owe the one they hnd frnm the Coniiniuioners to the 

private entcrpriM of Mr. U'yid, M.I'., the jn-ogrnpher, who puli- 

li«bed hia own wanty, and compelled the Cum mi anion era of Sewen 

htjnve hiui the Icvefa. 

The Mine miwd han sw.-iyed thnnighout. The tonrinff ndnd of 
ilr. Chndirick wjia to )(ive us Inntin^ niiringn of hc'ilth, eu ibul 
LuimIui) should never flKnin sicken. WUm Imn |)e«;ii dune ? — Tlie 
needful wurkn have been ittaycd, aud eoine paltry clenniiiix' uTiiIcr- 
tukcn; and no far frum the ciimmiiii health baring been bettered, 
Um OumBton health han been hurt by tlie mtvtakrii doingk of Ibe 
Conmiasinn. In the hei^thl of the cholera, they du«lii<d oewers 
•nd emptied cesclKials — thereby hlii>-l.ixi^ the air by niK'it and by 
day; and tliey pnared into the Th.inleit such a reekiiii; 6uud of 
filth, M to mnke the river hurtful to those who Inivelleirun it for 
health or fi>r buiinen, or who drank it* polluted watera. 

The Commiwioneni talked a great deal upon the utihjeL-I nf ttie 
vasted sewage, ami of what they meant to do on that head: but 
«I1 they did wns U* make lri;dt iif M-wer-water,— whcreai srwer- 
waler if wffrth so little, tliAt it canriul be hotna lieyond lliv nri^-h- 
bourhood of London; in only fit for ^ii«»-Iand; nnd as it caiinul 
hv Laid 04) ftt ail times of the year, must thurerore be wMted or 



Ionc-«tared — therehy again raising the fwtlny.* Besides, if it h« 
used for waiertng and manuring gni**-lnnd« in the vicinity oflarife 
iDWRii, the eTaporntioR would Ranite the atmosjfhrre to be tainted, 
and infect the inhahitaata with fever and oil the attendant nuila- 
dicfl of malarift. 

On the old C'otnmissioD tJterc wiM "» engiiwer, architect, or Mir- 
veywr, though there wen* wmie royal engineers. Thu«, tbe tVm- 
aibrion waa wilbout wurking men. and thus slur wais ctwt on the 
profmiovM, on the pretcnre that their member^) mij^bt hare an 
interrM in the work*. The true mvuniiiK was to lliruft away men 
who would mil be the fwlhii'erj or tuoU vf Mi. Cluidwick, and whn 
might open their minds fairly and freely. Thus "lu a crpng evU 
miide, and it behoved the profcMinns to clear theoweU'e* of th« 
etlgna which Mr. Chmlwick attempted l*> c««t on their value in the 
busineaa of the (.'omniisaiun, and again on their skill iu that of Ibl 
Survey. 

The minintry have sent the old Coaimiswoners adrift, nnd have 
mimed new ont^ nnd in vr doing have called in Robert Slephenwiii, 
M.I'., 1'l.ilip Hard-^ii-k. RendeH add Peto. So far a« Uii« is an 
acknowledidiicnt of the irong that has been done, and s* far a« it 
is ackDo«lv-tlgnient of the rit;ht« of Uie profeeeionft, it ia to h« 
praised. Men ofhighvi •tiindingand of better feeling* than thorn 
nhnied, cjinnot be fvund; and ev fur as it Te«ti> with them, we Imv* 
every ground for trutl; but we warn the profenBions not to gix* 
way — to be watT nnd watchful— fur the old leaven U rtill at work. 
As if for fear of the miwhief to jobbing, wbirh a few high-minded 
men might do if left to them-ivlves, the eivillan* m^e muuled by 
having Kveral royal ensinecrs set agunst them. M'bat royal en- 
gineen have to do on the .Metropolitan Commiwion of Seweim we 
cannot undentand. Every opening in the Sower* CummMon 
belongs a* rightfully to the pn^fcpAionn, tu> tlic Lunacy ('•immiMon 
does to the medical men, and the Law OomniiMiions to the lawyer*. 
This ('■■nimi'Knon is among the few public employment* wbieh tbe 
engineert- have, and there can be no right in making it partake of 
the appearance of a military commtsniun, which it now does by tlia 
cumber of Royal En^neers in the CemmUaion. 

tVe maintain that if «ight pnifeioiional men are ta be nn tha 
rAmmigsion, they ought to be all civiiianaj nnd on all hands* we 
think it unfair tbe civil engineers or nreliitects sLould be over- 
borne by a greater numher of the military engineerv, wliu hava 
leas weight and leas standing as a profeMinn. If tbe whole eight 
u-er« taken from lunong tbe cirilinns. nn evil would be stooped 
which baa now ari>en. The civilians now named are of that liioh 
■landing, they esnnot readily give their time to the wurkiiiK of the 
t'ommikMnn — they are *o buHV it is not worth their whJe; tiiey can 
only give their time to auch tiaainou; as is nf greater weight. Nut 
CO with the militarr engineera, tbev can always be tben>; and It ic, 
tbererore, only a sham to tnik of the new Commixxion being in the 
hands uf working rh'h. It i* well enough that the etviliaii* now 
named are government ejai/jfoy.*, and the fell own of Mr. t'hiulwtek 
on the Board of Health; but having dune the pnileuiont the 
bonnuT of naming gome of iJieir head men, Uie other four may 
now 1h> tnken frnm men of leM <itnndrng, but having the time to 
do the daily and weekly work of the Commlasion. 

It does not seem to u« hy any meand settled tbnt Chadwiekistm 
ia at an end in the new CommiBNinn. nlthough .Mr. Cbadwiek'n 
narne in not in it. The dvilinnn cminut verv well trouble him. n* 
they are likely to be ei'erywhere but at the Sewers t>ffie«; Indeed, 
Ht et. Stephen's, the Britannia Hridge, Birkenhead, or (irent 
lIiimKby, or in nnv cmujiI in Kumpp ubere their skill i» wanted. 
The nii'tilary engmeen will bn iil their posts. The U'oods and 
I-'ori^its and Ibe llonnl uf llcnitii are always at hand to meddle, 
nnd l.iird Carlisle and .Mr. ChadHiek will have the sway NilhwiC 
bearing ibe brunt. 

Above all thinga, the professions must not forget that. Com- 
miction or no Commitslon, their work is not at lui end. To lay 
diiw n wwage for the world of iHtiidnn, to heal the blighted streams, 
to bring In fresh water anil fres]) air, to supply the husbandman 
with the needful fuod of culture, — these are works which must be 
wriiiight ("It by our profewional men. It is a new field for work 
wbieli ii: njiened to them; and tbey miirt mil lean on the Comniis- 
sioners, but work hard themielves. Foiinecly. our path wn* a 
straight one; we were going on sluuly and steadily in it, but the 
SeHem t.'ouiniiK<HoD hiu upitet everything, — ind it ia needful tu 
provide not only fur th« wanl« of'the nwlfopolis, but to remedy 
the errors they have committed, and tbe eviLi tliey have created. 

■ ' ItMin Uunno. Hit b»i AoiMuii airtinii lilt r*U1 KANti of KmTmti In Ctm.' 
D/CtUKUK nrnOKS, U.A. Lun.la»: fcffloalii.n U'll_>a. ItilK. 
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REOE8T&m OF VEVT PATEHTS. 

RAILWAY WHEELS. 

-^MAKi.M Gbrbs of BirtniriRtiam, bnuu tube mamifficlnrpf, nnd 
JiUKK Skwwan, of th« iwme ]ilac». msmiacliirfr, for^iraiirwymnttt 
■II thf Hiirnufm-ltm of raUma^KAteU'^lirMTited Mktcd 2S; Bi^ 
railed ^|)t«mber «P, 1819. 

Ill* in)prov«m«ntH rHnIp to the Mfistrurtion of wrnuf^ht or miil- 
lcnbl« iroa <*lit«l» for railwar-eiirriJHCM Ttip whfol ia to be m»de 
»f two pieew of inctnJ only, the b"« «» nave, <ind the rim and body 
»f it; dad tb« two to be w«Mcd toother. The iron i^ rolled into 
Intra finrt, M iitiAvn at A, in the Mction £g. 1, and th«n bent into 
ihe form of « hftop, and the end« »»Hea ti>gethii>r; the hoi«> m 
then |>I«c«d in the block B, and thrno wiVJeelM to repeated Iilo"^ 
frnm a Bucceenon of upper dies or Mocka C, the form of which 
fprtiuMv approu-he* the (om of one side of the whvel, uiilll ulti- 
uBt«ly uie metal takei the form ahewa by the dotted liiiai. It b 






Iheo in a state to Imve the hole made In tlie centre fipr the recep- 
tion of th« Imjhh or nave, uiid for this jiurpose U nUccd in another 
4ie or block, only differm^froin the one (Icscrihrd in hnvini; a htjc 
in the centre, cuincidlng with the hnle to Uv made. A dexceiidiiiK 
die or cutter then Airms the hole of the ihape and she lequired: 
tliia hole ia tmt formed ercn and cyiiadric^l, but it made terrntcJ 
or jagged, for enablinj; the Iihm to tiike a brttcr hold whun nmiiu- 
factured. The hole ia now fit for tho rfreiitjoti of tiie l>o«s which 
it itiHorted in thi' nhape of a hollow cylinder of one or two piceen 
nf melat, nnd a maiiilril driven in expands the cylinder, and rom- 
peJa the metal fotDilnt; it to enter the aerrntinna of the hiile in the 
wheel ; It is now a^aio sulijected to the action of a oerieii of dies 
or blnoki ns before descrihed, the iniindrll fttill remaining in the 
hole nntil the wheel iiliimntely takea the form sboMD in fi^. i. In 
niacin); and forming tlje hu«a in the wheel, it is neccswirj it nhuuld 
Ve at a welding beat. 



METAL CASTINGS. 

Aot>»bw SBAr<xi>, of Robcrt-rtrcct, Adclphi, engineer, for an 
"tn^MWWrf IMorf# «/ yiv'ng foriu lo trrtoiri metalu irhtni in a JIuid or 
mmen rto?*.'—f I ranted SUrch J4; Knrolled September 14, ISM. 

TbU invention rfilnteu lo tb« emidoyment uf centrifiiKil force 
lor fonraa^ metnl castings of tuhcB and cylioder^. and other 
lircul&r-ithiipcd hollow vessels, without the use of cores. Tlie 
castioK »» effected bypourinfc the lt<jii id metal into hollow cylindri- 
cal raoutde (the internttl diameter of which oorretipiii)d!< with the 
external diameter of the tube or cylinder to be caal), placed In a 
hurliontal {Ki^ition, and caused to rotate rapidly; when the centri- 
fugal force produced will caute the molten luctal to sprend ilaelf 



In a uniform manner owr the internal nirf«e« of lh« monld. i 
thicknew. of the ttjl.e or eylinder depending upon the tiuairtily i 
laetal poured into the maiild. 
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Th9 machinery employed in cnsting tube* and eylindenlii 
presented nt f\^t. 1, niid 'i. Fig, 1, ia a aide elcvali<»n of tl 
mucliiae; fie. 7, Ik a plan view thereof; and Gk. 3, is a lon^todti 
tcction of the mould, shovinK the oipe x. cant within it. (s, la 
metal mould, formed with two colinnt a\ «', which rcrt ujvnn 
whiN>l« fr. «■,<*,?; and the collar o', lioa a rib or bead upon it, that 
Ciiten into a cvncap^'udiofr n^oove in the wbeeU i-, <*, in nnler to 

rrevent oDy movement of the mould in the direction of iu length. 
>n the shaft f, of the ii-lievls K <■, '• a rigger or pulley j, atMiad 
which pataea aa endlc** band from a steam-en|tine or other fir* 
mover, and catmeii the shaft/, to levotve; aikd this motion ia com- 
muaicatod to the mould by the wheel* b, n. The beariiw A,&, of 
th< ahafU/, i, can he oauaod to approadi to or recede from i 
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other br turning the screws ^,^, for the purpoae of adjusting th« 
level of the mould, and for regulating the diatanee between tht 
wheeln b, c, and d, e, to auit moulds of different diameters, 0«a 
end of the muuld is formed with an intcmid lliuigc A, to retain tlw 
fluid metal within it diiring its roialiun; and, tn the other end, an 
annalar plate or ring /, ix bolted, foi a like purpose. The Suli 
metal t» uitroduced into the muuld. while the Utter is rotating, by 
means of the spout m; and, when the metal hiM become nuffioiealty 
t«t, the rotation of the mould ia stopped; It Is lifted off the wheek 
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«, dL (t. tbe pinto 1!, in taken off, and the pipe or cfliiulcr ia tc- 
ored from the nuulil. 

The appantun eni)>Inred for c«fttlnir i:irctil«r-Hliit|>nt hollniir 
1* in rcprc«ctit4^, tn sectionnl elevHtion, Bt &g. t. It cuniitta 
m fnttninf n, in whirh two thftfta o^p, are mountrd : to tlie iibnft 
noilon la given liy x tiand puilnc around tht inillc)- 7; imil lliis 
Ion is tranfinitt e<i by the herel-wheel r, and pinluii g, to tlie 
;hl »hnft p, whith carriri the mould I. On the upper edgr tif 
le mmiltl nn iinnuUr plnte u, >• tnillciil, tn Trtuiii thr fluid (n<'t4j 
lurinir the revAttition of tlie mouli), hikI tii mlmit of the caatinit 
Br vcvM-l r, bpiii)c rcniarcil wlien llie metal ha* becMine sufficiently 
irtn At ibc b'lttnm of thr moulil in furmrd a socket, t<i fit npon 
Ifae top of the shaft ji; m that, when i>lat'«(1 therron, it will ar-com- 
T the E^aft in its revolution; and the mould intiv be readily 
nved from the shaft and replaced thcrouD. <i>, v, aro ibe 
by which the mould i* lifted. 



MRTAL CASTINGS. 

VariD HmcncwoK, of the London IVorka, Renfrew, Scollnnd, 
ipneer, fvr *^imprvixrafnU in lAc maitufselure qf metat casHngt" 
i;raiitvd March 90: EorulJed ScptrcnW 20, 18iS. [IRcported 
, the tiitnt Jmim^.\ 

TUi inveniion hu reference: Fir«t — to the manufnetare of 
columns, girders, and other alniiUr ciu>tlii|[«, prnetittn^ an 
Qntfumi section thruuyhuiit the whole or creater uart of thvir 
Unj(tb, bj meana of a Htaort moveable piirt puttern, nnd also in close 
noulii-boxcs. Secondly — To the cHslinK "f panit. biiHitm, or other 
lilt* earcoUr fiipirrs, by menns of P»rt palterna, in moulda formed 
Ia eloM moold-lMSM. Thirdly — T" the prnducing a Bu«:eaiiun of 
eaatiiv*) of the uniform stettioa mrntioned, fmm tlie same mould, 

tvithuiit dertrnyiiig it at each casting, as ia usually the riue. 
In the mnimfiiiture vf contiDgs of the kind mentioned (having 
'U uniform section throui^hotit) he eraployi whnt he term* a cloae 
nsuld-boi, in*lpiMl of the ordlnury box uned, ohich i*> "pen at the 
u the MOfl ur luacn bein^ rsmnied from the back. Tliia laonld 
Hb of two parta, aa usuivl, diiiding at Uie centre line, in the 
J«f small pipes, reiireaeiittri^ two halve* of tb(r lube, fwh hsv- 
' nniaervus small holes bored through them to allow the air and 
M to escape. Each hnir-mi'uld is furnished with two internal 
lips or flanges, of the full length of lh« muiild, which project 
towards the centre, their inner edge being united lu the external 
nn of the cwtingi or they may be of a breadth that will admit 
• allf^t tUckoeM of sand between the edge and the casting. 
Iioae lips form a secure hold fur (he Hand coiuti tilting the mould, 
k'hich in the upper half (with the mould In a horizontal poaition) 
'may be aaid to represent the iibutment« of the arch funned by the 
Mad. The Upa urc carried imt thin, or tnpered towiirdu the centre, 
and planod or othcrH'i»e rendered true on the face, no tluit thry 
nay fit acourately together to form the entire mould. The pattern 
|«yed to form the body-part of the momld consists of a short 
rlindrkal piece, having a plate on the flat nido or back of 

Jtattemf which slides on the dividing Hurfacen or lips of 
. retaining it always in the snroo central position a^ it is 
kvflled tbr<>ughout the length of the mould, and may cither bo 
bid at the different p<»ilion» required, by bolta at the eogco, or by 
InmiHi embracing the buck part of the hmf-maulds, In oummenc- 
Ing tne moulding, the mould to form (he socket or lower end is 
Introduced, and the sand rammed round it from the top; the part 
pattern im then plaei^d in a pt»iition inunedlately above the socket 
part, uhI the tand rammed in the vpncc left between the pattern 
■nd mould-box, the previ<juBly~rainmed sand of the socket piirt 
elodflg th« batlom of the space. The part pattern in then raited 
■ BtCB higher, and the opemtio'n rnpCHteil, rniI continued thruugb- 
Ut toe wbole length of the mould, whii-h is nftcrwardt ■urmouutcd 
' > Jet-piece or mould, into whirh the melnl in giourrd. If the 
^~. end of the pipe in fuminhed with a bead, it in produced at 
inction of the mould with the «iknd in the jot-box, ono-half 
kill each; that in the mciuld being produced by a hnlf-bend on 
per end of the jiiirt pnttcm, and the other funned in the jet 
: or the miHitd. Two hilf-mouldM thtia formed are placed and 
H)It«d tugi^tber by clumping-rioga, or other nuitable mennit, and a 
core iotrodueed in the orilinnry numtver, nnd eu^talned in a central 
poutiun at either end. in Xha munnor vnriouH other articles may 
M fnrwipd, such as columnfl, girden. gutter*, and other hk** cast- 
ing*; uMing the half or *ingle mould-hiiT fur tiuch purpose, with 
the prDJe(.-tin^ lips, and a flute for the other hnlf, faced with Hand, 
Yaniag a core or internal hgnre of the gutter. CornicfH, and other 
like l^[ urea, are ahto capnble of beirig moulded tn a nimilar manner; 
< motild-boa in each oaae being nuited to the shape of the artlule, 



so that only a thio untforrn or ncarif anlAinn coating; of Mnd is 
re<iuiit!i| on the interior to form the mould. Ati example is aJau 
given of a grooTed roller or pillar, taring sharp angular groove* 
running throu^out its length, which in the ordinary mode of 
easting would require a complicated pattern to produce the mould, 
whereas it Duj be fanned aaTcadilyasaplaSnooMJn^by thi* mode 
of operation. Moulds of this description mnybe foraea in mould- 
bnxea, n-ithiiitt lips, to retain the xand, the etlgra of the bar being 
planed tnie and out of winding to eitMire accuracy in the sliding 
of the part tinttern. which la guided bj piecea that embrace tlie 
■ideit o(^ the bos, and arc CArricd out to Ita full length. 

1(1 alt casting* harioc their interiors formed by cures, the ordi- 
nary modes are resorted to for carrying such part into effect. In 
pipes or cylinders of tbo larger siies, it may bu advantageous to 
divide the Iwxw into three or more porCs^ in which case, encb 
division ia provided with lipK, u Iwforc explained, which will retain 
the «And in each individual part. Uend pipes are also represented; 
in thin cote the mould-box is divided in the centre line, at the 
sides of the bend, and vuitubly fnced and lipped at the jum^ion, to 
admit of tiie correct working of the port pattern, which in curved 
to Dorresvond with the curve of the bend. Tbc outer half of the 
bend is placed ua a fuut, ou that the aucket projects iu » Uurisuntol 
direvttoii, suitably furulahed with guide-pixu, to eiuiuie tbe parta 
of the mould meeting correctly. 

The second part bM reference to the outing of pans and other 
basin-like thapee. This ia effected a]»o in ciu^e mould-boxes, 
somewhat nppri-itcbing the shape of the pan to be caat, having a 
number of perfvrationiij aa before explained, and also wttJi an in- 
ternal flange or lip projecting towards the centre, the diiitance of 
the said coating. A piu otandii up in tbe centre of the pan nt the 
bottom, on which \% placed a pnrt pattern, — thnt in. thelower end 
is rtepped on it, the part |>atlerii being perhaps 3 or i inehci 
broad, and carried up to the edge of the tnould-box. where it !h se- 
cured. This pattern is on the side next the box of lh« form to be 
given to the exterior of the pan, and hetweea the pattern aud the 
pan in the ajiace to be filled with wnd or loam. When first com- 
mencing the operation, one side of the upace is closed with a bonrd 
until the lirvt lirendth of the putiern is c<imtilete, when it ia un- 
bolted at the upper or lip edge of the muuld-box, and tbe pattern 
moved nearly its bn>ailtb in the direction of the circumferenee, 
in winch it will be guided bjr the central pin on whieh it worka, 
and the part bearing upon the lip; tbe ramming is then con- 
tinued, — the previously.formod part of (he mould farming the 
stop ngiiiniit which the iiuccciiiive breiultim opened ant prriMed. 
In this muiiner. the whole eirciiinference of tbe interiur it lined, 
when the outer hnlf of the bux will be ready to receive the 
inteniHl part of the montd which ix furm«d on the exterior of 
a similiirly-nhaped mould-box, and produced by a port pattern in 
tbe same manner as the other; but with this difference in the part 

[lattern — that it in the rvverse of thm uned for the otlmr box. the 
lalf-inoulda or external anil interiiul part^ mi formed, are then 
|il»ced together and secured in tlie ordinary manner, when suitable 
jetH are produced in the sand lor the introduction of fluid metnl. 
The thini |iart of thi< invention refem tu the priidutrtion of sue- 
ceiuive c^tingw fc»in the same mould.^^tlial Ih, without destroying 
the form of the sand of which it ia comuoHed, but which is only 
Hppltcwblu to inch srticlea as pipn or otliur plnin cJU'tinipi easily 
removed from the mould; in which cokc he eaiptiiys close mould- 
boiec. having Iip§ which retain the s.tnd. If the casting la re* 
moved with i'sre, which is to be done irnme<ll;itely the metal hnii 
set nuinrieiitly for thai puqKi<«c, .-lArr tlie hlHck-wanh with whidi 
moulds are uituallv coated Iihs bi^en tcrsped off, tbc M'veritl purts of 
the mould which have been injured are then to be mnde goitd, and 
the blaclc-wnHh rqientnl while the immhl yet rctaiim sulEcieiit heat 
to dry it. Moulds used in this manner should be of dry sand or 
loam and CJire taken in the removal of the catling and repairing nt 
ench time; thus aeveral custingM in iiiiccc«ii>n may he produced 
from the same mould before its total destruction ia necessary. 



VALVB9 AND COCKS. 

PRrKU Llkwrixix, of Bristol, bram and copper manufncturer, 
and JonK IIeuhoks, of the same place, bt ass- to under, for ''iim- 
pnivnnmtr ia the manu/aclure i^f eoeki or iWiVJ /or drau-in^ tff 
liquiO*." — Granted November U3, 1R1>4; Enrullod Siiiy 23, IStS. 

Tbe improvements relate t« the introduetioa of a screw or diic- 
valve in cock*, to render tbe Niine uteiim nnd water-tight. Thw 
valve is rallied for ele^iiig tbe way, or lowered for opening tbe way, 
by means uf a hollow screw in the rotnry stem of the hoodU; 
which aorew acta upon the disc-cpiiidle. ay the turning of ibia 



sso 
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rttUr}- liollmr-ttireMted uleni, tlie apindir of tbe dlsc-ritlvc ja mflvcd 
nuordnwu: — it beiii^ f(uiiJe<l by fenthtTs aJidin; in tb« vM-Jiet. 
Tlio f"PC itf Ihc dine. «Kcn r»i»riJ nnil hrimji'il i»'» cuntncl wjlh 
the moDtli itttht Hpertiire. clinv* it, aiii) i>i(i)i(i tbe Hdv of thr fltiiil; 
but »h«n It ia lowered tbe nay is nprned, nnd tbv fluid flvira 
throufili Ihr cock fntW. 

In the It mint rallying rRgravinir. the way u. a, for the p»i'faf:c f>f 
■team ur other Huiil, in nhowii un iluapd hy the dinc-vjiiv-e i, which 
id broiiKht iin into close mntact with tJic lip or vd^e <*, c, uf the 
aperture. The liisc b. i» hxi-rl uptm a vniinllc </. h»i itiK u Brrew ur 
worm ut its upjirr pnrt, Hi'titiir in a tiollui* bcrew u> the lower 
part of the stent of the handle /j and from the !»«« port of 
tbe spirullp d, wings nr fmthcra g, extend, iind slide in vertical 
gnxivea in the mn-hrt or flug h, nhicli rlvven the hotlcrm of the 
code. The Dauge wr riii^ i, fixed it|)Oii the ivtary atctn ef the 
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irindj. abvuld be irround v«ry sccunUlj- on all iti aafacm, \ 
' oriler tliat it m»jr it 

ti^hlljr in ibi 
et; and whes 
NO covered by 
wlocfa-cap Ic. it may 
ferm a perfectly 
awam-tlictit jotm. 
Tbe flange i. may 
be parked with a 
culhir itf iiLdia ruh- 
Wr, leather, or aaj 
lit materia), ta m^ 
dcr it air ur vater- 
light. 
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GAS AXD WATER METERS. 

William pAaKissnx, uf Cot tage -lane, City-roed. gns-meter ma.- 
nnrNcturer, for "imprfufnieatt in gnu and valer melen.' — Granted 
March W; Enrolled September 30, 1819. 

We ftave laul month an abfitrHCt of a paper on thi» pnlent iiictir. 
read at the Hritiiih Aworintimi; we now have an njiimrLunily of 
Kivinicarliliiinnal lU'taitK rniin the ijieeilWatiuii, with the cngrav- 
uigpi, fur which we are ti)ilebli*(l to the Mcfhaitia UtiigaxiHe. 

Fl|riir« I repr^'KentK II iin'ter ii-f thii: dencrip- 
tinn attoebed to the ti>]> of a wnter cistern, and 
ivipabte of regiBlerinff n fvw of 00 K^llon^ por 
hour. Kip. 9 IB n sertinn of the Mimp, thmiifrh 
lh« eeiilrt' fnini friiiit tik bni'k. Fij(. 3 it n uee- 
tion throii);h the bos h; and fi^, I n cection 
through the centre of the m«t«- at right nnglec 
with Hjf. 3. Tbe wtiut'l, ur drutn, W, u iiieliHted 
in a case M, a« in tlie i(ns-ineter, huttt revnlves 
at bottwn in a trough of wnter T, which i« 
freely siiKpenileil from lh<> t"ji of the cbm M, by 
BMiiiicirniliir liimdle V, itnd udjutittag-iu^rew X. 
The height of water in the trouph deteniiines, 
of oourw, the measuring capucicy or the ocmi-. 
IMTlments afth« drum; hot thuE height mayh* 
vflrieil a« may lot required, bv niiiilii); or luwer' 
ing the trough by meanauf thoadjusiin^r-scrcw 
X. The wnt«r pitcses Trum the trough into the 
case, and thvricti into the eii«teni beueiitli; and 
It niiiMt never he ulluwed to Hm in the cam 
alMve the edg'C of the trough. The apparatus 
for regulntinir the inflnw of the water into the 
trough in ini-lnti'il in ii o-piinle box L, similar 
to theboA whiL'hcuiilMiiiM the iiili-t v.ilie in the 

Sftft-meter. A view uf thin agjparntiiK, iu two 
iffereiit positions, iu jriren >>epiir»lt>Iy in (ig*. &, 
6, and <i'. A in a vertical pi^x^. uhicli ii« con- 
nected at top by a pipe, hnue, or iitherwifte with 
a beuul of waiter, and leTmin^tes Ht bottom in a 
Mtgmeiital fl.inge M. in which there i« ;i iliii- 
goiial alii or opetiitig n, for e:i(^h ji;iwage uf the fig> 4> 

water. To the outer HidiMurtlii^pijie.^, there 
ia gimballed a r.nlve D, Lite top surnice of the 
bottom piirt d, of which ik tHrneil truly to oor- 
rexpond with tbe under fiice of the finoge M. 
Aa long ni ihiK Viihe i* in the vtrae verticil 
plane with the pipe A, it completely tb>f;e<> 
the opening n. bitt on being drHwii to one Mile, 
as repreiH'titfd in lig. 6, it p:u»eH more or le*x 
from under the din^onal opening it, nnd nllow> 
a pn>])ortionftl outflow of wiiter. It will be ub- 
vioHK. iherefore, thnt by att.ichirign AohI Uithi* 
iri III bill lei 1 valve. MM iihiiwii in tig. 3. there will 
l>e alwaya juit a* tiiuch water supplied na may 
be wanted. The instrument is in elFec-t very 
urnilnr to a b>ill-cork. only th.tt it it nitirh 
lieiier luhipted fur ar^riiiiipli>hiRg the end in 
view, becnvixe it i* attended with ciircniely 
little friction, and the water, however great the head prensure may 
lie, baa no tendency either to open or nhiit it; the only thing 
Directing it being the nrtnal H*e or fall nf tlie float. To obtain n 
iBwoth aurtace for the float to work in, a tbicid A*, it^ inverted 
athwart the box L, in n direction inclined downiriirdn from n point, 
immediately above tbe bottom opening n, of the pipe A. but 
ifislMd of the rr^uluiing ap|>arviT't> juvi deHTlbed, oaotbei may. 



If neeeennry, be adopted, sufb an i« repreaenleil in Sgs. 7, «' . 
which will anawer equally well. A, la an intet pipe, as bcforr. 
vhieb la mldered (wdewiw) to. and coinmunicalea at bwttuin with, 
another pipe P. E, ia a conical valve fuied to the botloia of the 
piiw 1>. the npindle of which in connected at top to a email pi^on 
of equal area with tho valve, Uy which pimon any tendency which 
tlie presflnre of the water might have to uj.en or shut the valve b 
completely eonntenicted or neiilr»li»«d- N.t), are apertnw^t* 
admit a free lngre»i or egr»a of air from Uie box L, and 



Fig. .1. 
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fll. 7. fH- 8. 
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Should it be nerewary ta pnivide a cAtnpentuitiun for any variatlra 
in the level of Uie water nt the trouKh, this may be rrndily dvar 
by mxpenriiiut the trough fnmi tbe nhort end of a rod ur lever (to 
which the ailiu»ttnir-«crew X, might ho atliH'bMl), and attacbinf 
the other nr Iooe end by a con nei^ting-rud to the apindio of Uk 
Aoal ill tbe regulating-box L. 
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ON CIVIL ENGINEERING AND ARCHITECTCRE. 

An Fntnuhtftmy Leeturt^ gSvfn al Iht Putney OiUfgt far Piraelieai 
S^emhtr, ]^\9. iljr Sauukl Climq, Jun., K«q. 

Civil cniiTimring aiiil iicliiwiure, Ih' inhjecta ii|nhi whick 1 Mn etllcd to 
|e«t<iie> kre both cMcntially prtcin'Al 4i-lciicc4, ud arc in aouie mcuure m 
ff>a»*cUd u ta b« ijfnDnjmona i tiolh cnfincen >nil archtlecli miul lit vtll 
I'^wifeiJ ia Ui« ttiength ot Mie nrioua m»l«hila with which tbc:<r bate lo •Iral, 
bt W uqptinUd irith thrir runipioua |triipnli^ ■■ l« be rniMcd lo 
:6K rtMJceof lh«m (or inr pcfulisr ci>cuD>Uiic«i ktlrnding Ibcir «ark. 
:h MtM be Biillieinitirian*. dri(i|hCimnn. car|Mnlcn, muoni, and (x 
launtrd «iih ihf drttiii of ill, or nearly ill, (he mwliamrat tridn; ai 
Ibcj msil be leimeil iaAftt a( Ujcid. If ootakilful »p«Taton. Tlirj 
ba nn of buiinna, and ihuutil nut be ignorant ti( Law, 
■rthhacture a»d caginouing, tberefnrc, in Ihcit moil coiuprchtntire 
1^ are aiodin of minjr and •inguiarlf oppo«itc <]ua1ili«, and arc al- 
llkwcd bj all wLiiae opieioat arc north T«gudin(, lo be acicncc* ol Uic 
^fgbeal inpartanec to th« wnlKbaiDg al inciitti : Ihui lar tha (wn prnfeuioo* 

Endc b}' aiilt. Bui a>«)ii lecture. M wall *i l>elng a iciertofi, i* alto Bnga- 
Uf a ftnr an, and here ite two profetiiana letMratp. The paib ol ih( af' 
■biwtt will, after he ha* fained hia praeticai knawledge of canilnicliun and 
gliding, lie parallel with that ol the painter and the p«et in the regiont uf 
4atliTal«l taaie. Th« paib of ibc d<il cupDeer ii widtljr diffe'cnt, b«t if 
to labgar* b« Icm in ih« captiiatinf rr|[ioo* of heauty iliau the aiehitoct'*, 
HMy at* pohapa nijire amon^ tht giami, crrlainly more amoiin tbn aitin 
4«nlO|HD«al of mauiie (iieagth, to rrald aliocba, tnuti<i>linna, and aiArnia, 
^Wbtoh, froro the ituiplieity uf the reiiuiaite furiui and iheir ai*i?iatinn». 
nnatiluie grandeur. 1 come aniunnt T"" fully aeniible of the re>|H)Eiai- 
Uliliea of rnj alBce. and nrilb an equally fall delenninilion to perfDrni ili 
4utiM (e the mnuiat of toy power ; and I *oaU (S|iect you to |o with me, 
(hMrfulIy, to IIN taaka which lie btforo ua, and a*4ial ste with your 
4il>f*acc. NiMliing i» loore ii'X^Marj la iha due uaclnnlaniling an<l proper 
_' of anglneerina: and architeotnre, aoil Id the ('itniatiiin of a piqAvient 
Mthor, Uao LabLti of appUi^ation and Induilrji. Without them aren lh« 
dspailmenta of the pfafHiiom are nut lu be ruaiii^red. li ii nut a 
id giwetli that pmdiicr* a auund and alciful pniciitiooer. any more than 
Ity i« an cfaMem of i freM aUKamiit. It ia not by nccational At* of 
lOiti by ilMin Mrt* of preparation, by nameraiii pro^ruiet of tiitia 

rtQtmti in a little lime, and witb leta rtudy, aonHtimci diacaatlniMd. 
rvnvwcJ. thai ciniucuoe it to bo obtained in either of the*e arlai «■ 
rary. It it onty hy regular appUcatioo — by a eonttaiit atudr of good 
by ahle initructiun, — by docp and interne ituiJy ef i>ie eleiuenlaiy 
ilea, witb an unTotcrriipted practice, aulely directed la Itie oliject, 
rwa up almoat into a habit, and rudy lo be lulled into qm at Ihe ahurtcil 
'•atice; tt t* only by tacildcin); cicry comfort that aina at preicaiion, — ^by 
baTinf retulutiuu tu luiTrr noU^iu^ lo iiupedo yoiir pro|t«ai, and by aiotdiog 
ihc Dead :iea of idlcueu aad pteaaurc, ttiti you can ba Baabled to abinc 
nilboT a) aa architect «r aa an engineer, 

MiCHAKi. Anubmi Bduhamhuti, full of the great and lubUme Ucaa 
•f bi* art, liTod very uucb alone, and ovtr inffered a day lo patt with- 
MM faudBiif ht* cbl*el or bit pencil. When tomo perton rep reached hint 
laaling ao naalaneholy aiidaoliUiy a life, heaaid, " Art iaa jealnui thing, 
frqalna tba whole and enttro man." He waa alio both frugal ami 
p*nt«, and m penerering In hit lalMur, that he oaed nnrailoually at 
wSfbt to throw bimaelf upon bit bed witboul dLwocmnbering tiiiiuelf ot the 
dMbea be bad worketl in. 
L ' IxiGO, or JoiiK, JuNii wai a native (if Llaniroit, lo Oenbiflhihire. and by 
■ liti indefaiiphte iral. reiied himtelf from the poiKinn of a working me. 
<faanie to that of the Aral ari^hitrrt of Ihe day. Like lili father, he fi>l< 
lowed tbe oonipallon nf a carprnti^ and maaon in hii native Invn. and 
balll Llinnoat brfilge when ht waa H year* of aje. It wai nilh the money 
ttmiobliinod that hi* wf-nt to halv.wUh leltrnnf inttodurtion from Ihr Duke 
•f Aneiiter. When a I K4n>e. findin; that hi had more talent for dsalgn. 
palates then ulOTning eabineli. he turned hla arudy lo architecture, ily 
lying htmaelf the eomtnun neeeeitfiea of life. — by riling eaity. and retir- 
_ IMC, aomrtimei not {toing to hit bed it all. he conquered all the diffirul- 
tiM la hla path : an'l affrr rrmiininii tnmr Iimr in Italy. ihnirk led 'ij jinv^rij. 
ChtWaa Ibc fnonh of Sweden Invited him to Dcnmatlt, and appoiaied liiit) 
fcia anbltoet. Ho arterwardi rrliirnrd lu Engtamt, and wa* made aureeyor. 
ganaral of Ihe king'i wurka lu Jamet Ihe Ciiil, bnl refvaed lo B«cepl any 
luf noifl the heavy deht* contraeled under hia predeNnor had beeo 
uldaied. Upnn the acreiaiun of Chirlea, he «ru continued in hi* olBire. 
.Vlien hti ailnry a* tnftRyor w«i Be. *d. per day, witb an allowance of 46f. 
per Trer fi>r hnnin tent. 

Sir CnniiiTui>iii« Whem ia an eminent eianipte of a great arehiteel 
Cscelling in nialhrinalir*. and prodiidng wiiiki be.niriiig the cridrnt impiria 
llieir Buthoi'a Iraruine. Pinin the niinihtr and divcrilty of hii occnpa. 
iBoa, may b« gathered 't fact of lili elite ttudy anil appllcuioa ; and al- 
lOagli, UuUke loigo Jonca, h« had nut potcity to dght BgalDtt, Indnilc creiKl 
dve to biiD. He wa^ nne of Ihenrigioat memher* ol the clnh whieh wae 
tned It Oifeed in IGlft, lor philoiophical dUeuetion ind eip^nmenla, and 
Whieli erenlnalty gave riae In I'le Royal Soeiely, In IGST he waa ehuaea 
penfrMorof Aitrunomy at Graham College, and on the RettDrtiion waa ap> 
^nted to tho Safihan profetiorihip ol aalronomy at Oilord. It wu lery 
Fawa tlKi ibia thai be wa* Ant called upon M cioicIk hi* geaiui in aichU 



leMart (a alsde, havpTFr, whieh hid ^r*TJnm1y 'tifani^il ■ good deal ot hit 
atlMiltoa), btr bein; appointed anitlant to Iheaurrrynr-itefieial. Thi* ted to 
Wrra'a eniplnymnnt on the work upon which hii [Wfiilar fame principally 
mu— th' rrhaiildinE of the cathedral of SI. raul'a after lb« great Sre. Tha 
erection of thli nithlc e<1iflce occnpled binn b* thiiiy Ate yean, but did not 
pretenl him during Ihe iinw period Iram deaigning and lupeiiateoding tba 
eonpletion of many ulher buiMhg*, nor ewii lotrrropted hia puraoit of tha 
noU abttract branchee of icience. Wren wat ereand a doetar of law an4 
lofic by Ihe L'nifeiaity of Oifard in Ufil, and wai knighted in XHlt. Ia 
1680 he waa rieeied to the pmiArncy of the Royal Si>tietT, and In 1683 ba 
entered Parliament aa the rrpreaentaiie* of the borough of Ptymplon. 
While an perl II lending the erectirm of St. I'anr*. all ihe talary Wn^n reeeiireii 
wa* '10f)l. per year. He wai alto in other reajwrti mnd by Ihe coicoaia- 
aionen with eitreme ilhherality, and waa obliged to yield ao far lo ibeir 
ignorant clanaoar ai lo atler the dewgn af hia building, and lo deCTMae thS 
tis« of hi* do«e, which he had iniendfl ahould aprmg f'ora Iha ouiaida 
laegee gallety whirh aiirround* it. and give up hit magwAMnt bd(4 of enrich- 
nentalor enabelhthtng thflintennr. If be had had Ihc norat courage of 
Michael Artpio, we ahould have bad yet a nobler monument of hii fame. 
He, like Wren, had obataelea thrown in hii way. and we arc told the fol- 
lowing anecdote :— Under the papary of Juliut 111. the ficlioa of Uichael 
Angrlo'a nyal. San (ialln, gave him anme trouble reipecting Ihc bnllilai at 
St. Peter'*, anil went *o far at lo prciail upon tliat pope l» ap^inl a eom- 
Diitteo to etamlnc the fabric Juliut told bim Ihat a parlieular part of iba 
Chureh wa* .lark. "Who l«ld yiiu that, holy father!" replied Ihe artiit. 
"I did," taid Cardinal Mareello. " Vour emincace thould cooiider, tben," 
■aid Michael Angtelo, •'that hMlile* the window there la at preaent.I intend to 
hare three in the ceiling of the church." *■ You did not tell tno u," replied 
Ihr cardinal. " No. Indeed, I did not. Sir ; I am not Obliged lo do It, aud I 
would never cooicnl to be obliged to tell ynnr eminnice or any (Hh«t parfon 
wbomineTer antlhing concerning il. Y^ur buunciau to lake care that money 
ii plenty in Home, Ihat there are no tliim«« there, — 1» let me aliriie, and to 
permit me lo proceed with my plan ai I pleaae." Wren'a nngrileful em- 
plnjen, in 17 IS. ditrtiiaaed him from bit place of lurTeyorof puhlie arorka ; 
he wa> at thia tino in tbe HAth year of hit age. Ibu great and good man 
ilioci al Hampton Covn on Ihe Utfa of February, 1723. in tlie 9I*t yeir of 
hli a;e. Mil rcniaina »«re accompanied by a tplrudid a-lendanuc lo their 
epprogirlale reating-place under the noble cr1ini.-e winch hii geniai bad 
reared, and otci the graie wet fiaed a tablet, Mith the fullowjug mimptioa i 
— " Dencath b laid ihe 1-uildcr of thi* church and city, L'tariaioplier Wren, 
who lived ahoui 90 tean, not for hiinaelf bat for the pahlic food. Reader, 
if thou leakeat for hia ninnument, Inok around." 

Gfvat arehttectt, if uniting with their woikt any other poraoitor itudy, 
hare geneialty hied utxin tiinie brancli nf acicoee or art eonii«t:led with ar- 
chiteetiire : thur, Michatl Aiigelo wat a acnl^itni ; Inign Janei wai a painter, 
■nil Rir Chilaiopher Wren an aalronouirr. Bui Sir John Vanbrugh waa a 
drammiat m well ai an archiitei; he wrote "Tlio Provoked Wife," "JUMf," 
and other conifdic», and '>oiIi Blenhrim and Caille Howard. 

Were I to gUe the tharaeter of each and all Ihe eminent arehilacta of Ihlt 
or any other eoonlry, Ihet would teree to abow how great wai ttie amount 
of (heir lahoar, and Milh'whaceheerfulnMa and pcneterini.-c Ibey paitneal 
their talk* at the enmineucement of llieir caratr. and with whil dcieruiioed 
eneriiy ihry maintained their aame and raine aflei they had riaen to eital- 
Inncr ; nor will Ihe characiera of civil engioacn loie by corDperiaen mlh tba' 
aiready-nanicd aiiiati. 

U hrn ih* iiatc ol cieilisatlon and Irada in England reqaired more cnn. 
renient and cheaper mutlet nf Itantit for ita gooda than Ihe eommoo roidi 
and wagona of Ihe day aflTorded. a ayetem of inland navigation waa ptovuaeil. 
and Mr. Sneaton waa employed in miking rhitra available for thia pui|iaie : 
tfterwirrla. tn«(r diirci muiei berame dntrahlr, and canalt were pnijeclrd, 
in imltii1tr)n rf ihowr madit lirfiire hy thf Dntch inJ French. Tlio Duke uf 
[tridgewaler waa the giC4l patron of thcae Itheuiei. and btoughi firvard 
Jamku BaiHULav, who conatroaed tbe canal oiled the BridgewWfcf 
COnal, between Liverpool nod Maiiclieator. Thia immenie work, which wal 
ridiCDted by mnit of the irtenllrto men of Ihe period a* inipraelieable, Ur indley 
undertook, and eompUted lo ii to form a juiiciinn with the Meraey. Thii 
inpri>u riiia~d him to be empliiyed. in l7Cti. to iimle the Trent and Meraey, 
upnn which he mmmcnced the Grind Trunk Narlgallon Canal. Frnm thit 
main hrincd M'. Hiindlry cut nnoiher canal near llrtwood, in Si afford ih ire, 
uniting it Willi the ScTcril in tbe licinity of Ue-dlej, and hninhrd it in 1/J2. 
Fiom thii period learcrly any work of ihe kind in the kingdom wa* enwred 
upon without hi* au]ierinl'«i1ence or advice. Amonj olher deiigni, he pr*- 
ptred one for draining the font o( Uncolnihirr. end the tale of El,*, and 
■aoihar tor clearing Ihe Liverpool LKicka nf mud, which wat eipeciallj auc- 
Ofufal. The variety of hia inTeiilmn*. and the fertility of hla reaouroei. 
were only exjuallrd liy ihit aimpliriiy of Ihe meani by which he carried hii 
eipedirnti intn cITcct. He acldnm uied any moJel or drawing, hul when 
anv material difficulty prcicnted iiielf. be oxd lo teclude Mmtilf for day*, 
or'aetil an idea fireienled itanlf lo him for overeomiag it ; and *r> pertial wai 
be to Inland oari^alion, that upoo a (juealion being put lo bin hy the oppo- 
lilion to one ef hii achenei, " for aliat purpoie he imagined rtren were 
created," ha *t once peplieil, " undnuhiediy to feed navigable cinilt." The 
Inientlly of hii application to buaineia brought on a fever, of which be died 
in IJ*2, in Ihetlliy-tiilh jtm of hb age, ' -"** 

JnKX Ski aroM, another engineer who did much to idrance hti proft alon 
in ibla country, may almoti be lald to bd\« been bom ao englMar, hia 
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pnlM ippeirtd «t m etrlf m tf«. IIIi pliylhini* wcrt n«l thftw of chH- 
dttv, boi the Ivoli which latD cmflo)'. B<(<iid lit ww lU jitui of tft, b« 
«U dtMOvana) pd Iht lop e( kU ftiii'cV \un, Ibing ap what h« ciIIfi) b 
wlkdnill, of bU om «o«iMrMtion i ind *l atiotber lim*, «htU be vaa tboul 
the ume age, ba atufided *ome m«n ftiing a paoup, tgd obMnisf ibtt Uwj 
ui olf a piece of ib* lioind jiipe. he pro^uied it. anil aetuallj mUtt m f»np 
witb n, which raJMil iralrr. U ticn he »* uadf r 1^ T<l'^ of ■!*■ b* OUile 
U SMglM for liirDini, Biid iroikcd iCToal Uiin(i In Irarj and irood. ahtcb 
ht t>»WBU<l ta liU fiitndi. A utit of CTcrj Jt; km occnpifd lu forking 
(ona b(«niaM picn «f leechaaiitn. In 17M he kgu a cvsree of dptri- 
■DesU to Uj ■ mocbine d bi* owD intention, to mcuure a ibip'i wajr at 
tea. and Bade t«a to;ig« to Iff ihe effMl of i(, anil aUo ta make ttpov 
menti upon a compuiDf hit eoniiruelian. In 1733, he wai elected a fellow 
of tbt Rojal SacM'i}'. >nil ih* numlier of paprri hi pobliihed in tbrii Tran*. 
■CtioM niU ihov bu> highlj he deecrTcil the hononr ef bda| enrollMJ ■ 
■cnkr cf tbal uteful anil inpottant Md^; in lii9 ha rectlTed the (old 
nidal. In 1755, iha £i1J)-ttDoe Lighih«u*e via baraed down, and Ut. Smc*- 
lOK bofog tccov mended lo the proiiiictoit of that bdldinit a« an tngincer ta 
(TCfy wtj ntcuUted ta ictuIIJ i(, lie unilf itank the wt>ik, whlth ou com- 
plettd in 1718. To Ilii* noiL [ ihUI aHixte Binic jMrticstailj when intttnet- 
ing TOn in lbs buitd4n(; of ligLibmiifi, ai llie praetieo of building Itiea 
Mpplcd ha* been (.-oulinued lo tbii dijr. Uut the pert «f Mr. Smealon'a 
llf<B I Mould mote pailituUrt<r draw jour attetiiion to U Ihle. During wataj 
jtan bo nu a frequent aitecdanc upoo r«iU*mcnl, hit opinion upon lanoui 
worki began ot prfjecied hcin; continsellj rilled for: and in Iheoe cues 
l''ii atniDgth of jndgDietil and jieripicvilv of riprctiion bad Ibc falltit tcope. 
It «u hit eoDitJknt Cuiluiii, whcu t|'|>lit<l to lo plan or kupf^rl inj taea- 

lure, to niaktt hiiuKlf fullr muter ol Iha *nl}m, lo nadrr»ian<! iu in<riii 
and [irvbihlo defecli. before be would eofige in 11. llf t)iit eauiion, addeJ 
to Ibc clear n«ii of tin exprettioa, ud the tuUjtiljr of bit bean, be mIiIou 
fftUcd lo obtain for the Ult nliich he aupporled the ■auction of pMliament. 
No ooe itoa eter beard with mote aitrniion, nor hid aitf one ever taoie con- 
ddeoce placed in bU leaiimonr. In ibo couri* of law be had tcTcral com- 
ptineali paid hiui frora the Icocb, \ij Lotd UantOtld and uthf r judcea. (m 
the rtev Ii(lil ha ilwiyii llircw on difflcolt lubifctt. Ur. SueatoD died io 
1792, ia the tixlj-mghih yeu of bii age. 

JoHM Rknkib, to wbum Enflaod ii indeliled (or aome of her noble«l »- 
glneeting *ork«. wttborn on tbe 7lh of June, 17Kl,at Phaittani*. In Iba 
paiiih of pFMlonkirk, io ihn coont; ot Eaal Lolhiin. llii father, a bighlf 
reepcctable (arnier, died in l'IJ(>. Itariog* widow and nlD« dilMrea, of whom 
John wai The jouBital. Tbe Ant mdicneiit* of hii cducaiiun were *«quiied 
at the Tillage tcbcioJ. It ao happened that br bad to cron a brovV on ttie 
way, whkh, «haa floaded, obliged hiru to mike uae of a boat kept in tbe 
wsrlitbop of Mr. Andf»w Metkie, aa ingttiioui mecliinle, well known in 
Soottasd at Ibe inifntor at Ibc i)irathing machine. In pautng lo frtquentl; 
tbioagli thit worktbcp. ;nung It^nnie't atlrnlion waa dliMted lo the tatioui 
OpcraltOBi in which the men were enga^ ; and Utcj. oolicing tbe Lmecttl 
be look in their labuuta, were in tbe hahil uf lending tiim tool* and ibowing 
blia Ibeir uoc In tbe cteningi he nmuMd hioiiclf wilh cadcsTOUting to 
icBiUie tb« nodela he htd icen ai the ibop -. and it ii rclaUd that, at little 
more than Itn ^eati of agt, he hid c<>mpLtlcd the niodrli of a wioduiill, a 
pilt.eagirie, ind « iteam-iBginii. B*nii\« contmuM il ih* Preilon ichool 
lilt Indie years nf age, when, baling bad a quarrel wilh hii toaalfr. he *a. 
treated to be allowed to leave, aod, at hit own it^ued. 'u placed for two 
jrtan with Mr. Meille. At the rnd of thai time, feeling that a oooilajit ap- 
plleatioii to leinual Ubaur wai likrlj Ui retard hi* mental Lniproientent, he 
dctcruiintd to becoaie a pupil ol Mr. Gibaan, an ahle niBthtirialictl leacber 
at Uuribir, llrrc he tooa iluiued grtit prufldiiiCT. and in Icii than two 
ytiri returned to Mr. .Mrikia cilli a ii>in<i w«ll itortd with lotlbeiuilical *nd 
pbftjeil idenee. )!ii Iliit ottay iii pracliCtl iiit<:haiii<« wai Ibe repainng of 
a corn. mill in hti nalli-e niljgei lad befure he waa eighteen yean of age 
be had erected aeveial other*. During iliia lime he oceaaionally eiaiicd 
EdiabiiTfb. la puraue bJi ttodiea in phytiral Kietica under Profnaon Robin- 
aon and Black. Tbe former of Iheic gtirtlenen may iierhapi bait lild the 
fouodalioo of bis futiiie foitunc, ly InlruiIuLtng him to Mctara. Boulton and 
Walt, of Soho. D<"tiiirg Ihe capital the proper thcaiie to tij Ibe ttreagtb 

of bia own poweca, tUnalr Milled in London, after hoinig l>tfD a few munlbi 
only wilh Boulton and \Vail, who had confided to bint the lupennlendence 
of tb* mJlUirork of the Albiun MiUi then errcling. Mr. Rennie wa> ihui 
led to aUldy liydrluHc engineering, in which he became to cdeliriled aa. 
after the death of Smealon, to have no rlTil. Anongtt tbe moat celcbnted 
worki of ibia great eniiinttr auit be meiiiibncd — beaidet numerous niilU, 
biidgta, canala, d;c. — Wairrloo and Soulhwark bridgta, the Lancutec Canal, 
wilh Ibe aniuedticl oior tbe Lune, tbe breakwater in nymoutb Stfuod, 
and the Improeemenla in the dockjardi at i't-tltmouth, Hymoutb, Chttham. 
and Sheameaa. Tbe iadmlry of lU. Keonie wai ao Rreat, that he aeier luf- 
fered aiuuacnient of toy kind to inierfore wilb bia builneta. which (rc> 
(jotnlly occupied him twe:Te. and lomfiimri Adeea houra In lb* day. Ha 
wkt clear in hii mode of comrooiticailDg tnfortuaiion to oibera, and plcaacd 
when ha found ibat bfutmation mu dciiied. He waa nerer actuated by 
ptofrulaDal jealvusy, oe •clfiib fteliup, but wii alwa^i kind aod oeode- 
IMnding to the more bvable mtmbet) ot hie pioferaion. Mr. UeoDic died 
On Ihe 16lh of U^totxr, 1M21, ia tbe tixtioih jrcar of hit age, aod waa 
boned ia St. Paul i, where bia remaiai repoae near lo iboao of Sir Clinato* 
pher Wren. 
Thomai TitroMD «ru bom lo 17)7, a»d comBinced Ufeu tibepbcid 









bey in Etkdalc ; bat Ua early ai»d eager lore of kaffwledn M Un 
abroad aa occtpatioii aoie (uited lo bii iaclinitioiia, Hofirat rtyi 
Bdinburgb, wbero ha atiMUad arcbitedara with oarcnuttia* appU ea tfattt 
Ibotigh ba niut hate aaeaed hia daUf br««d by lb« labour of bU haoda. 
1732 be trai embotden«l le try bia loftnne in London, and waa (u bo il 
in hit life, written by himtelF) fortuntie enouijb to en>pIoy«d at Iba ^U^ 
raniU at Somertri. place, where he actplrcd oiueb practical Infor 
boiE la Ibe uieiul and ornaoeDlol braoctiea of atobilcctuie. After 
denta of two ytan In Loadon, he waa engaged in topcriateDding the 
log of a ba«n ta the Portomouth doekyaid. " During (be three ] 
rtnuirki, "that I alteoded the building of Ibe conmiiuoaer'a bouaa, 
new ebapel in Ibo docbjard, 1 had an opportunity of obftrvjng tt 
Oparaiioni De<viiar7 in Ibe fouodatiua lad eaiialtoclion of graeli 
wharf-wnlti. and altnilar woeki. which afteiwatdi became nay ch 
pallon." When bo kit PottiniaBth, he waa appoiued tarreyor 
county of Salop, and lo thit, and tlie conacctlon* foroMd at Ifaia 
waa inilcl>led for a irery favourable opening of bi* career ai a civil eii] 
Hit chief iltcnIioB wa* deroted to buildiogand r<|iaiiia{; hridge* 
worki, but lie lUo Luilt iceril ehnrcbet and other irchitertural 
Telfoid'a ptogrtu) in hi* profeuional career, though not raptd. waa iMadf 
and certain, and erery new opportaiuly of eterciiing l>i> talent* cunt 
to extend a reputation which at length became u nrii ailed— «ol lo Ua 
aloae tbengli, be It laid, but by dawarlghl bard work iniied wiib thcai> 
ennmerate all hit works would take a mbk time ; but bi* principal o 
the nolybead-rnad, (upon which be himieTf ael higher value than aiiy 
ibt Pont-T-CatyHc aqitcduci, aod the Mcnii briilgv, Iha moat imff 
mcnumen't nf T«iro»l'4 fame. Tbe defteti of hii eaily edncatfM^ 
endeaioLirvd 10 teotadj in bi« naturet jann. tie laaghl hii 
French, tiernta, aid nMhnMlln.lB«hiieb bi wu a proadeat. 
mom fot tbe dimeMlano of U* work! apea ptartlcal nparliaenl 
calcolatioo ; bat bia rcawn for Ibi* preference may Late been, 
likely wa*. bi* diitnitt of the dala famitbed bim by milhematical 
mcaleta lo tfaoae Jay* ; but now thai we haro lJarl<^ and llodgkinoa, eatf 
CulaLioo from the rciult* of thrir laboan may he uhly reli«l on. TcUofd 
wa* tbe finl IVetideol of lb* Inatitulioa ol Clrll Bagioeera, and died HiB 
boldlBg tint office in tSSl. aged Hvntj-an«B jtMn. 

1 ihall toodude ihcae iketebea witb a few remarkt upon Iba UA «r 
engineni not 1cm emiocnt than thoie already menlloncd— itio taU Cao: 
SrcPHiifMN. H< wa* bom in 1781, at Wylau. a colliery TiUege en T^ _ 
tide, near Kewcutle. Hia father wa* a poor pitman, and be bimaelf ooa*^ 
menced hi) career of labour, when only acren year* old, a* a " trapficri*' mi 
adtanced in ibc quality of bia employnieol witli biayeara: boeame a **sick«* 
at five tliilliriici a-wMk waget) lbeB,tbe driver of ■"paf ihtB, a "mafefr 
mm," attending lb* engine irbtle drawing up Nail from tha pit— aid 11 m 
at thti time thit be tboii|bt bimtelf a " wade lutn" tor tUe. Mcanae hia pf 
wai twelfe ifailllun ^week. \V ben about 23 y un of age bebngaa wImh 
lo read, for he had already frll iho dliadTancagn of bit eorlj want o( d» 
memarj education; and in hit after nar*, he neecr omitted aa offMrtate 
of argiEig young men to btiiI tbcoiaelirtt of crtry meant of edncation <Anl 
to ibeoi. While at tkilliogwotlh colliery, be pethspi finl fttt a*ptrat*OM h( 
higher thing* riting up wilbin him. Ue wai attentive, aattdooua, and acttlfr 
minJfd 1 and he itudied tbe englaa at whieb he worked, as tbU la itaN k» 
eame 10 underitand it thaionghlj. Not contented wilh nurely wadMataad- 
ing it—he Kiitghi how lo improte it. and added ao many nefnl cootrlTanoMt 
tbal he waa at length called upon to do the work of an capaeer. H« ncHr 
made a falae ilep. and erery year found bini higher op npoa tba lodilw rf- 
life. He wu nerer idle, eilhu in body or mind. Un lareBted tboMM^ 
lamp, and *o greatly iiaprortd iht locomoliTo eagine, Ibat tbal alao atgm 
called bi* iaTcnlir^n.— NVhat George ^tr pb(fi«on did for nilwaja all ItMW. 

From Ihcie few iuiuncci in the litea of mea davowd to aciavMaadlS 
art, the aludcnl will learn the nece*aiiy of aludy, exertion, nod iitti 
dependence. An arcbiieet or an engineer taking up bit wotb a* a laA,!* 
merely with the buiineti-lkd riew of earning a liteliliood, wUt aefcrttoL 
In Ibe day* when men of aeieuM were com piiati rely acaroe, great p«oa *— 
once wai oeceuary to get iaio noiice and rite to famC] b«t doablo caaitigia 
are now oeccuaryi an aapiraat to ^ofeiuonal boaour wiU ia4 WMlIf 
j<»tl<d and hud lel bj coinpelilori il e'try Hep of bia fnptm. Bat Ikk 
mnit fiiM up wiihin tim a dtteiRiioed ipiiil of emulation, a *plHt Mt te b* 
daunted or ea*t dow* by fiiluro, btii one that will beenrae naora bttaytal hr 
preaiure, and ha muu walk with atrady tiride and upright head along Uw 
iteep and dilS(.'ult path which teadi to foriona. 

1 hare laid lliU both architecu and engineer* n«t ponWi B kSBirMga 
of tbe HieoRih and nature of the materiala wilh itUmi (haf barn to IKMk 
Thit t tbtok i* Mlf-CTidcet, for the meini or moaey lo b( axpendad b olwap 
oo* great cUniiul lo their caI(ulil>OD>i and Ibe q^iallty of nMafU thit 
no ■« uufully etoplaytd can ooty be laotrlaioed by calculatiau baaod npta 
aniaiimaie knowledge of ibo ttraln* and fureei they will bare U rcaincaad 
the capahiUliet of ibe limber, tbe itooe, the iron, or other anbttenoo thai 
may be emjiloyed to reiiti ibem. Uolli Tredgold a9d ilarlow hare fumtibrd 
u« with admirable woika from which tbe theoretical koowUdgo of ifco fan* 
peitit* of all the material* lutd In buitdiog caa be leaned. Tbaro ia a« 
ctcutc, tlMiefore. for fiiluict of work ariaing from actual want ai aliangthi 
but fwiuiM do aomeluu's occiu, aotwiikitaadiog erery preeaution naay ba*a 
been taken U giro tb* materials botb Ibaoiatieally and peaelleally, Ibait 
pro^ «iu and form, and proper dlalribalioa la ih« rroek. In aaf^aaaiiac 
eapccUUj, cLtcnatttaacci ue iKcutting evciy day, fcaluni oooitanUy ptmtmk 
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ftnwtlns. of nhich «Ttn tie oldeit prtclitioner maj fane hti no u&mplo 
fvnfaMl; ; ind other tnesni Uktrn to obriato etil* that may mil do ihti* 
•rUa na? b« ih< bat that botb tdtnce and art couM point out, nad jret fail 
fa Ihcb Objwt. I M7 iKat thnc are ntiifortunci onlj, not faulla t l>"i '">>cd 
tt«yO«cttr wild a man iin<{iia1>11«il tijr •eUntifie knowledge U> deal with tti«in, 
iWf ate TCfT urioui laulti indeed, and ihoold ba vUii*d «iih the ntmott 

En^nearing (Mfi Kt. IfjAc Clirke). ii of itl profriaioni, the mSlltary 
Cierpud, ibai in which a nrw adapution of eipedlcnti to unfornern occur- 
b etet Boat Iropfratitrlj r(^ui'cd,Bnd in ithkh a taete koowkclge of 
effort* will be iniuficicnt, anlcw the iDicd be corapctcnt to ia*CDl ntw 
a* w«ll at l« aviil iUelf in t^« boil loaDncr of old adci. Ha inan 
|0 npOB a apot mA lay, I will Mtubl; do tueh and lueh ihinp at ineh 
ipniM: loiue uii«j;iect«d rariallon of naiiire benfath iha lUifiM will 
often tbnart lh« betl-nlirululcd plaiii, and irndi^r all atumpti at econoni; 
ahortivc It [i [irai^lior. anltd bj acicnlific knuHlciI^t i>f llie highm kind, 
that odIj can pinprrlr prcildc over the juat applicBlimi of mateiial to tlio 
ever-occurring lailalioB* ^hhb ipring up la the counc of an eDgineeriajc 
■■dniaking. And if kdanc* atiil praclico tonttlimei fail Id e6Fccling Ihair 
«t)f««t al onro, wbal mutl ho Ihe ratult whan ianAFancc attera]>t> (faa work ? 
Failure, nrtaiu and ditatlraoa fallutf. hei[)ing ditgri^e upon tha hiiad of the 
qnairk (uaclUian«r.Bml (iftcri ruin upon hii (^inplajrii. I uieihe word quack 
■dviamitr. fM kltlMUgh neithfr arcbitMt nor cnginter unfuilunalelf need 
iBfdsnaa •! practice to rivr tbi^m a right lo the um oI C.\. or C.E. after 
Ifadf auMBf—ihaj jrrt baTc morally, and in conmioti hon'Citf, an obll|[allon 
wUab attoolil bind iJicaa lo nriaia tplicret of work «bicb llic; fv«l ibero- 
nliTa qualified to undartak* i and dnpand upon it aifry man linowa hi» own 
MMbllitiaa. If, then, men pitlinr tbemaeltM mglnaan or arcliltaoti, onder- 
(■£• • wo«k Ihay know ihey are incaprtla «r perfbrmlng wiitiovt the aaiitl- 
■Mt of I afry-mirn*. in the itiape of a good " duk of ili« worki," ihcy are 
^•Mto in mrf atnia nf tbc word. — quark* a> niuch ai the cliailaiou nbo 
^aclien mrdlrioc wlitiont the Mnaiun of the collegci. 

^>t deaaaod for englnacn. cau>c>) by ibe hair-bruncd railway tpvcuUiicnfi 
baa flttd th« profrMioi) with unqualified penona, and hai tended to lower it 
below itl privpcr ierel i and allbongh ifca pnirnt titart arc, [ tm rrjoieed 10 
any. wreding thrn out firetiv faat, it iiill,aad mual, be aotua limebafoKU 
rnckn Ha healHiy tlaie again. 

Ittetma.ihr Imlnoiion of Cirll Bogloerra inil the [nititute of Ar<::hl. 
■aeta Ciiat, and mtn lo hccome menibcn of either mint pretent proper 
^■■liiialliiiii i but there are namerpna practluoncri who arc uot mcmbeti, 
■ad wko aerk and gain anplojateDl. I)ul i hope Iok*, eie long, by legiiia- 
tive eaaelrurnt. both arekUcet and engineer alihgcd to take out a diptena 
before beinj allowed to tak« upon theroirirea lh« rMponiiUlityof any woik, 
«ti«n litn, or a lum of iiioney beyoo'l a cerlain aroounl, ire al iiake. — a 
diploma graiiird only after a actere eiaininaiion aa toacicatilicacquiieiiieuli, 
«m1 ■ piBctioc under otbcra of at Itait leTcn jcvt. 

1 berc b«g pwmtalttn to qaota lomc psaiBgci from a paper wrilttn by Sir 
John Soana, wbt<b appeared io the Jrtiit of June t%lh, lB07r— et qu«la- 
lioBi from Ibi* high aulboHly w(tl give itrangth to what 1 bare Tentnn<l lo 
aoggeai myaeif;— 

■■ An archileel. alrielly ao ooniidere^, ii not lufBttenlly amployed ; hit pre* 
flMaion ia too open lo the a»uInpli(^^ of penona who hare no claim by 
tdMUtOD or ahiMiy 1 and ihcae are admiliedia thai patroiia^r n-iibout which 
lk> uddlcct Im) no chance riihrr of rmniumcnt or famr. Ibctc are. tbcrc< 
fcrWi nry few peraoni eogagcd lolcly in the piaclicc of archiUciuie. Tlie 
great nun of Ihoia whom wt bare rail architect), Ibongh many ef lEiem 
reMteeiable in Ulttiti ai artiali, are nndrr the neceuiiy of eomhininit with 
tbtir tiurfy of Ihe icienee purauita not atrletty analogoua, and arvi in conte. 
^■■iicv, and to tteii great ditcourt|naeiii anj moriilJcalli>n, aiaitulialcd willi 
•mMmt dMCllplloo ii profettkonal roeo railed titrvtyon, and that name la 
■gait Mwnaed by all aorta and claaata of huildiDg wnikrato aud olhcri, until 
it bMVBWi utterly contnnptlblc." 

After nlarfiiig *<iiu«»lsal (and tn languaga by no mcao* mild) upao. the 
diSnltiea which h«i<i tn arctiiitet when carrying oat a di>t|n. Ihrnueh the 
falArfimce of public hoaiitt. and tvrnptaining, Juitly, that unqnalinrd per- 
■em Bt* allowed to eater into competiiioa with hlni, by Ibe aid uf jillfrred 
yllM, Sk John conclndci thiu :— 

"BtAn the atate of architectare can be ImproTtd, and llic prafriiara 
Cnttedtolbat iporiBB of CDiBkliOD which only can iMke Ihem ciDJuerLi, 
•trvng Bod iBBrliBd dltlbctioru muil uVe ptacc. TboM who havi^ pal ronage 
■OBt oooaider rt a sacred trtial and drpoiil, — tha meed only of ifieiiee and 
(wniui. The claim of Ibe untanghl, ignorant, and pmumpiuout. muii rot 
eatx h« diuliuwed, hut repelled with iuEligoailon and contempt, till al length 
Ibajr ire ffroaigaed to that obacurlty whence they ought never lo hare been 
SKfnitd to tnteije." 

B»th BBfineer aid archilcct routt alao be men of WineiBi and to the 
kaoWladgeof Ihanaea ami telatiTc aditnlatci of maleriali uiual be addrd 
Uir ItBOwledga of their comiaeicial laluc The tum to lie eipeaded in any 
■MUnakjDglBfliWByaBiDatkedfMUan; and the rr^pulalloD oi an engineer. 
wpeeiBlly, will be railed by tba coiniBereUi inccma of bit work. lUitioara. 
mwIb. eanali, and railwaya, before Iticy aie coianienced, moat ahow that the 
traSeordoea froa them will amount lo aucti aaniii ai will ioaurc lo their 
projedori > proper reium for their money. The Aral eiiimaiB of Ihe 
cagiaecf la tha Mcvnenl from winch the probahla atDount of rtturnt ii caL 
MUUd. ~ 

itBBt, 



<d. n* ataliatleal eakulationt, or the i^aantiiy of trade thai wi!l ariw, 
t, iirictly aycBking, U th« drpartBiest of the enpneer ; Bod he ia not ' 



aniwcrable If the achnoB ia net a paying one, frcin a delirienc? in the traflc 
iciumior dura: but if it fail through any nnatitc eipenditure ortr and 
aboic hit ctdmale, he la ontweiahle. Hli eaUmatc aud achcdule of price*, 
Aied through knowledge of local chargca and cBitom of lahoor — through. 
hit dote obterraiion and aci]atinlai)«e with the Kt«lngieal featorca of nie 
tpot, and through hia knewlclge of the heal diiltictt fioni erIiencB to draw 
hia foreign materiali — rauil be to worked out in detail, and capaMe of being 
referred to preeisieni, if ptecedenl etiii, or bnroe iiut hy the opinion of 
olheri, thai It will bear the ilrlcitit invettlRaiiun— we will aay /or the aake 
of eiample, thai of a Partiainentary ComDlitee; for he ll remembered, that 
ctliniatct are the moat volnerabU pointa in whicfa opponeota ttrike w!>ea ia 
the " llouae i" and If Ihe t«d catitoalea do tot eotrj- on the face of Iheai 
Ihe handiwork of a mau of buaineaa, tbey will be the lint and laii work of 
the aebene — for the aeaaion in which ther are brought (onraid at all eventB. 

Perfect knowledge of Ihe buiintBa babila of roiitraetort, and of tha wotk- 
ing hahlla of arliiani, etn alone enable him lo draw onl hit apeclflcation 
pro|ierly. It i> true, tho lawyer will be called upon to gi<e to il iU Ugal 
phjaifi iiid lltiely-diawn point and prnaltita for any breach in Ihe peifotm. 
aiico Ihereuf; bui the lander will haie to noik upon a bate of the engineer'a 
pUnitiug, and!, be il aure, the blame will rcit with hiu if any oreraighl lias 
been cvmaiitted. 

In the apcciftcalion mutt be deactibed the exact mttbod br which tba 
vuriaus noiki rnutiieraled Iheiein are to he performed. All the drawinn 
mutt he tniiiof rated, and more parlienlaily referred lo anil explained : ia 
ahott. the ipeciCeaiion niovl ba a hotik of reftrencf, u it were, for tlie con* 
tractor, hj' whidi he can leitle [liiiieniiuin onil tiuaniitlea, and appeal lo in 
caie of any dispute with hit ciuptajert at lo ihe proper peiformance of hia 
duty. There can therefore, I think, be no doubt but that the tnglaeei oitiit 
be a thoioogh mao of hutinoi. 

Itceaute 1 hire not alludtd in Iheie cximplei to Ihe architect, it toml not 
he tappitard thai tueh doiiiintnt* at eitiiuBtea and ipeciGfaliant are foreign 
"to hia pranice, for, eijually «i!h the enjitiecr, muil l\e bo eapahle of direct- 
ing Ihe nedoa oprranM of hit uudeitakiuij!, — nay. rvrn probably with tlLU 
grcaicf iDinuteDeia of ddail, leeing that hit work ii generally more nilaal^ 
and dcjieiidinE tnnre parlicultilj upon exact dimenuuut for lit aucccai. 

Uoib archilect) and ensincera mutt alto underjland thot« biBDcba* of law 
which relate to tfaeir piorettion, and ttudy the science of juriapradenre, ao 
faraa la roable them to judge of the leaaltiy of their preeeedingt, to pre- 
«ant Ihvir empIoTen from being inielven in lan.iiliti through ifatii nieana; 
and to eilricalc \betti by Ihe tborteit way when ao invoWrd, liy a citation 
or alieraiion of llie offeniivr operaiiona. i( Ibe cautc be connected with their 
puraniti. I nieaii not that Iheir duLiea tbould in any way trench 00 thOBC of 
the attorney, nr that ihry ihnuld adrlae in any juaticr involilng B Icaal or 
teehnical qutilivp, for " a little law ia a daugerout thing ;" hut ih^ ihould 
tlwan uodrritand ih« particular aeelioni of the law relating lo their opera- 
tioei, that they may be able lo ateer clear of the dangerout tock of tltiga- 
tioo. 

All the lawi of England contain fDaclniFotj and rrgulaliont concerning 
building, and they conaitt hath of wi it ten [amor itainici, and unwriiua 
lana, or laira of common ciutoma. It would be out of place bere lo dtactibo 
all the lawi which afTcci the operation* of an cnfiioeet or aichiteet, but I 
may he pardoned for luuLing nirnlioo of one or two poi&la that hare eoeaa 
within my experieoce, to aerre a* illuaitaiiona cf my itateiuent, that Ihef 
ihonid knaw "their own law." When the inhaliitantt of a county era 
liable for the rrpairi of a public bridge, Ibey ate liable alto to repair, lu Ibe 
eileiit of ](iD Tarda, Ihe highway al e«ch end of tlie btidcr. One iniuncc 
came under my obtrrvatlon, in winch a tunreyor ncglecicd not only to lako 
into account the eilatcncc of that law In hit cttiuiato of Ihewoik lobe 
done, hut «*cn through hit ignoiaiiee tulTered an action to be btonRhtagainn 
hiiSMlf, a« the olGcial tcpietenlatite of Ihe county aDthotiliea. He loat Ibe 
acliOB, and ibe magiilratei rtfuaed to bear bits harnileta, " bectuie be ought 
to have known the law." 

1 may meDiiuti auutber intlance ia the cue of a bridge. An rusineer 
waa employed by n pritnic gentleman to hulld a bridge for a public road 
upuu hia esUte ; tnu years after iia cuiupleliou 11 wa* wuhcd away by a 
Ovod. Il hud becume to uteful lu lh« public lliat il t*BS neeeasary to 
have It rebuih, and ihoowoar then thought Uial it might be eiectrd at the 
(ipetiM) of the toonly. Bui the county refuted, becauae his rrigiriccr had 
uul tubmitird hit pinna lo, BDd ubIaiDcd the appttJial of, Ui« OowMy anf 
>ryor, — thin oriil<-i:t TreciinK ibnn front tliclcKal oblisalioo, 

Ajtaiiii at) ur^hikcl deeixncd and erected for > geiitlpnan « very Bxpoa- 
*lvecun»rr>«torjr, and il waa made porlable, for aa (hia genllentaa tru 
ooly a yearly tcniinl. be inteoded lo remote il ahould ha change hia teaj- 
denc4'. Biti hia architect erected Ihe conaertaiory un u brick lonndatloii; 
it ihua became a Dituro, and the property of the litndlurd, 

Eiamplca of aucb tu«« might he repeated uulil the r<lBli>>n of them 
miRht lill a cputide ruble Tvtame, but iIiok nirntiorteit Will lerve la thaw 
that the artitt employed lo eiecoie Bpy works abuuld ioijuire cooceiniug 
Ihe Ibwb relatiutt lo tbeoa. 

I hate DOW aud aa much ai the limlti of a Icotwre will allow, upon ibe 
duiiei requirtd of archiiecta and eoj^iDterB, but ] will udd a few worda 
upon Ibedudcaof Ihv geucral eomiBUuily wHh regard to arckilectnre BUire 
eopeelally. 

If we rwfer to bialory wa aholl And that nactly in proportion ml riTJlbs- 
lion Bdeancrd, del/ Brchltcclare fluori abed— had it* riK, lU progreea. aad 
decay. It look Ita aiylca, lli iBriclics,Bnil ila general luue,f(aiB Uic aalioa 
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nliofalv«n4*d or JntroJurM) il; UkI wImI «•; nilfa gml pKiprwly b« 
u]l»d ■ naliiui^ il)I« itlwiji ciialed. 

Qrpcc. iluiiug tirr iailpprndcnce, intrDlcd Ibil inhilrclur* nhlch. ctrn 
W tba pmcot day, ii i>ui mudrl. Her ^niucrs ■[id niltii ettcitlKi) il Ihc 
lt%licBI banour td be rcoked milli «tU>U, bhiI Ur( l>iiildlu|[a vicra l«gkcd 
Upon by »ll u IjipcN of bc( ilorv. 

Rcpublkaa Itunic, atlhvMgh ih* borraiv«4) hrr ilfaiga* from nrrrcc, aod 
built b; ItiA hawU o( Gttcittt trfkite. ch«riih«d «rrhit>?ctDrr. btraaw, 
lliroagb It, lb« RCfiniil CUy mtthl be ea)b*III*htd, unit Ihi- diRmir a{ iti 
citiWM bf »DUr|[(d; knil nllboiigb this did nol, p^ibai)-*, (ircirrrd froio 
pure l«tc And trncrallai] of IW «rl. it bad ii* rtfirrti, und buil'tiogB wcra 
prvdsttd ibu have been haadrd duvia lo ua aa fucma wurfb] lobv imitalnl 
t'V^D t« tbt prtM'ol day. 

The mrchtlncinre nf Kogland alto had ft* riar, pm^aa, and Amj : Ita 
riae iluriiiE Ih* Aniln-Norniaii*.— Iln |>mi{rrM durlDg (h« reigna of Ihe 
)'lHiiUii;ri»i(> and TujIois, nhrn il luriTrd al iln icrratc.-*! ciccliFDCe, — and 
iladrclioe may dale .frnm Jamri I., alnnMl op lo out own linwai I aay 
•Anm/, Tor laltcrljr, undcf Ibe (oilcriaK palioiiBKc of roj*llj, aad mvn «f 
taal» and g*aiu*, it hai alruiEglrd iulo a ucvi eiialtncv : Id aa hopa ibat it 
M lb» da<*n of a new er» fur arrfaiteclura and Ihr floe ana lii KniiUo'l. 
That Ihia gam niaf bud and itrutt iotB lirallliy beuuty. II will r«4julra Ihe 
atrady CO-uiicratiuii uf all EnKliahiucc ruDDTClrd IQ auji naj Mllb an'bt' 
tectura. tiriiuinc iirufeninm tif Ihr art will gUdlj (['*■-' t'<*'' ''**' twrtioa 
la tli« iMk uf trgrntiiiLiuD, nod wn ha*e virradjr rxampUa ohlcb IrU in 
Hktiou Uogiiai^a (languaga »DKra*«D in ttonr) what will h^ tho r«sii1i i\( 
UiM«Mwr]gl#>. Notblng tawaoled but meotil lufliKncf an<landiiiti»ioHilcI 
wvtRht to lb« bttlaoM alrradj iDcllnlne ao dacidMlljr lo taroiit of (ititiij 
•Aditoaaaof tt>lc. I am anadaortlc rur/rneniotbeatjle of arctiiircturc 
of arary buiidmK, civil, mililaijr.aiiil t<icttBiaBlii:; aud nixilJ tlio«e ilirvuith 
wkvaa palruiiHKc lli« Uat arli llouriab slml), ci^uallj Willi ila prvfctiur*, 
Ilia lru« nifaiiiuK aaJ itilrul bf fitiipu, llirrc Himld ajircilil]! lie ab cud lo 
iBCoogniity, and Rniflub butldii^ga would itand pruiDiueail> out ai IJpaa 
of Enj^lUfa arclill«rtur«. 

Bolb Gitcian aiid Falladlao archlitctar* batr takm ao Arm ■ nwl In 
tile aull uf EoElaiid, iliat aoj alirmpl lu diaiuli* tbc- aljrlra at oucc wiiuld 
be uarleaa, aod pvrtiap* faial to llie rc^cucru'luu »f a naliunal one. Bui 
Kill Bot a llllla oooatdcraliun ahuw tlt<it thrM iljlea ait^ uofiiUd far ihe 
Eiiglikli cllniata ibranghoul the jearr The wmLluwa, rrwaod [urbctwoFa, 
obaUuct Dir light. Tlie Ion (lilcbod mufi Tdala Ilia anun and rain, aod 
ibe pruJFcIing porticiiea liiniw tbaduir* wtirra there J* alrcadj too mutb 
absdo. All lliiliain iiUu, aiiprdprialcly >ituatc. naj (jily svr*r a< a auiu- 
BBar raaidcocc ; trul nc mupl seek iu aiioUivr sijleUiil comfort aud liumeli- 
Maa ao lutMl by all fcoxlidhlutu: fur iLts »t)l« We ami nut beCuftiC iiuita- 

tora or pllfcrera fruui a lureign anliua. 

The hinh-piitbrd rouf, ibe claalrriuK cbioiDcy ilisrti, the urnamealcd 
gtblr, Ihe uritl wiodow, ibc IneguUr plan, auilablt as well fur tnlernal 
coavrniroct aa for titerual lH:aol),are all chumckrUlic of our English 
aljle ; Bad racb CciLlore hat, beaidva, fi<iic»> lo our diumte lu furlbirr 
rrcomaiend lE. I wmb parluularlj to be uiidtrntowl Ibat I now >p>i-ak uf 

diMD«»ttc arrhil»>e(un>, — riir thai u! pablic ediflcei m« aiaji atill be Iri'tebied 
lo Greece or iluiiiP. Onr pnixrea. lii»rifii1ii<ciB, and prlaona maj atlll be in 
the drcoraieil Ciicinthmn, iltr rhaate Pnlladinii, ur tbe alero anil Kiwbre 
Deric. Uot lot out roaldcnceai our emin/ry re»ldcDCCB, arce lokcepui 
In miad of vur rvmitr gt-biua, vkile Ibey add to oat coiurort aud rajuy- 
mettt. 

One word more before ve Icate Ihia anbjrct, npoa a point wbi«h vrttj 
tnaa hai powtr lo lur^aid. 1 iilludv lu iutnu*] dct-umliuo. In lliii 
bniiicli ufart, the houEe'iialoU'r, Ihe paper faaDgiT, atiil Ihe juinrr. areloo 
CiDrD ailoMcd lo niurp lie pUt'o of artiila, and lulTeied tu linlanblke 
walla with ioci'iiBTudUR lolciuts or taalcleas wuod-wiirk. JuinFta, in pnr- 
titular, hare a kind nf ititrmatised potriil to «ntk nil Ihiugai cunlLim tu 
une «el of tunas and mcihcd of woik. baa ao Hxtd itarlf upoa tia, that 
ihe BBDie ael of moulding plaaea, Ihe aame kind of pinrling, arrtra foe all 
fljleaof hoasea. The arcbileH Iiimielf ii ptobabli) luojewhai lo blamr in 
Ihit, but I brliere oiilj tu a aniall eilrui.for builDeta. iiul aiirliileils, are 
grnctally enipluyed lo ruu up llie biick-aod-tluciu buiea callid Iiuuics,^ 
end ihrae, biiitdiiti; eillitt prr loiilrart, or for iIiceumIvcb, lu ante niuncy 
and truublr, are liille iaclioeJ lo atud] proprie'jr in iotrruni Guikli. Il i* 
ubi Thai artldaronBidrc illirnralh Ihrm lo b« Ihe decora Inra, lor llallaflla 
painied the walla of the Vutlcan, Ituben'a hand eaibrliiahed ihe ceiling uf 
Wbiieball, Sir Janiea Tbotiiliill docoraieil the walU of the cha|.el aad hall 
uf Grcenirlch, ami uo hutc tittca Juiiea Id our day. 

Il raiinut, ihrrefiiri', be through any falao nolioa of Ihe arcbjiect Ihftt 
three inlrrunl riniahiiiK* are Irl^ lo ■rliaana; bill Mbelher illie ur nunnery 
seatlrman, nrry nmii of ciilliralci) mliKl, ia lo blnnie nhn auQ'rni hia 
Dooae to be coloured up 1« mil ihe lagle of ib« tigD-paJnivr, wbu, wilbout 
aiij freltBg of art lo liii conipoii lion, daub* awaji lo wiy abade of aoy 
pigment he mar fancy to be Id faahion. 

llany paiiona of Ihe arta would Gie op and aty indignantly, "I 4o not 
nflar titia oulnge upon Inate lo be Mntmillid in my huiiie." And I am 
•■If happy to ailoiU ttial llieie are lonip glutiuui eitrplKjui (o my rule ; but 
tlMl they are rtrrplioni I aill uplinliJ, and lay L-niiAdentlv thai eiglit men 
out of ten hart houiea painted, Alteit. tail fuiiililied, mlli deaigna llial bare 
ittticd rrom the ahup, and n< t trout the acudio. i'ooi men In the ptrirnt 
alalc oS thing* cannot, peibapa, help ihit; aud the puui nitn nilh rcllncd 
fatltnga for att miut lalimil. for be caanul alter. But rich incu arc Iboae 1« 
vhoiD I point, tai t»T,—^" Sludy ail, bud he judgei youiaeliu olieie art la 



employed i or euntnlt Ihoat whow wboto life bu been imuA to the 
vailonof It,— anil who ■ill work far y«ii, DOi for money alone, bat fat Um 
lo\e of art : arckiiieO err mcA meOi' 

I abalt now l«g lo conclmlc with a brief ontllM of Ihe lyitem I intend to 
follow in my iintruclioni. The hrada of Ibia loeluro will abo* what po-oli 
I caoalder tbe moil eMenllal ; I aball not Maflne rajraelf lo theie alone. b«l 
o(\en d'cll upon ilodieawhich will iiattirally aria« durrn; Iheir develnpntM. 

Tbe aiudenla in b«lb cfrll MFliieertM and areKilecture will t>e diitdtd 
into three diuci. The>aifep (iaaitr ^tacb rlK he uiiiled. tircaoae I OW- 
tiller thai their Oral alndira ate Identical ; and Ihe Icrtutta will be arrasftl 
Ibut:— The hittory of arclutectiire aad rngiitterlof, oonueadag rnm tt« 
eailieel itale of man In which either aclcnce ciiattd ; cairyini it o* tliroofh 
the acrcral epodia wliich have left Ui any maiked tignt from which to dale, 
up to the pieaeni lime. Pforo Ihia auhjecl I >hall go oa 10 the Ibeor; tad 
pfaeti«efrf building, ciptaining the piindplea whiefa ate toiuldeuai 
P'ariical rules and data for dtteiaiining dlmenaiona; and lay (lawn, aa tae| 
potalble.n firm fouudaiion upun ahich the atadMl may tuihl i«> Ua «« 
repuUllm. Thit junior dau will l>e eonBncd «Btitt)l t« tbe atady al &M 
principle* and deiad. that each ditittna of atudraH vbcn they ]oia iMr 
feipective lecond cttatea, niaj be prcfured for general piincipln and mort 
practical irquiiiet, aud leatn lli« atla u well *4 the adcneca cohuecUd wilh 
Ihrir profewion*. 

The aubjotu brought before the Hud e/on ^ JreUtttttirt will be ditlM 
into three aaciiona. The But will cttoaialoran Inquiiy into the prine'-— 
wtiieh coiiatttule heauty in arrhilrclutf, — Gtiieat (if citniltaclina, pm| 
of form, and ditiienalooa being hiougbl more proniiacnlly forward lliaa I 
abilTUio doclnnei wbicli aiaii foriu the iludy of matuier yeaia. The ord 
of rlauic aichitecture, Iheir general character end appiicatioo ; inlcrcelM 
iiiatiooa, pcdiraenia, ptoflle* of doort and window*. praportMna of roooa. 
and maltci* of Ihi* nature, ■rili for™ tlie atudiei of Ibe ateund teclion i aai 
the third teeiion will onniia of in^uirlM into the practical detail of tU 
Eugliah donealie arcMiecture. 

The wudiet of the itmer r/ara itf Jrchiltcttrt will be ilmoat niirdy 
praciiral. Prupei data will be lupplied to ibr iiuiIeuiB.aiid ilieywdl detlp 
from them limplc edifieet in the fitat iotlance, and proceed gradually lo MOT* 
cooiptlcatcd hulldingii etaiuijiing alio into the tcquiailea for barraefca, lioapl- 
tali, priiona, and other puUie buitdiop, — tbe nccciaary woiking drawiep, 
■pecilli.-atioaa, asd node* of oieaanremcfit being parlienlaily attended U 
in all. 

The 3a<f eian of Enfimrtriif will bt nppd in iMrning the Ut of IMlaf 
lb* ptir-tngine and driving pilri for foundationt ; timber bridgca tad GOfiB> 
dami i of prepaiinff foiiniUiioni under tarloui ctrcniiatanor*^ localily r-* 
iiiltenal ; ol ctrctini bridgri of timber, uiaaoorv, and citt-iron ; of di; 
tng : ol lajinit cut and conilnicling ordinary roadi and railway* ; of («* 
ing and draining luna*, and lupplyloR Ihcm with light and water. 

The atudica of the rmar elan ^ Eni/intrrmg will be dirKtMl tO kydraalie 
engineering — which eoniiiu of canal* and their detail, dock*. karboiM. 
Ijieak oaten, tea defenie*. and Iighlbou***. Cml allenlian will be paMle 
dmving and dcaigning from giien data, and iha making ol eatimatea aad 
apeciGcatioa* ;— iiul tlirir luiijeiii will not be conlncd to itte acnior, bsL be 
(ijually ttteiMled to b; the 'i\iA dan. 

II ti likewiic my wlah to make all the atudtnla familiar with tbe i*« af 
timla, and thai Ihcy abould become practical •* veil *• *cienti0a wortiDaao; 
that thi* Ue*Knlial, I bate the high aulhorllj of the late )tr. Telfurd.wbo 
haa laid, — " Touthi of letpeclabllity and compeieiit edoeation, who eontem^ 
lale civil rnfinrrrlni at a proltiiiou, arearldoni Bwatr how far ibeyongbtlo 
deicend in otdri ii' lonnd llir baiia of fuluir elrvalmn. It has happened to 
me more than on». «hen [iking o;ipartuoilie* of being OKiful to ■ yowg 
man of merit, that I hare eiprrirnrtd oppnaition in tiling hln from hi* 
hfiiiki and drawing*, and placing a mallet and cbiael or a irowe) in hb bands, 
till, rendered confidrni liy Ihe tolid koowledge which only nperianct (U 
beat**, be wa< qualified lo iniitt on the due perfnrniance of werkBantU^ 
■nd lo judge of merit ai well in the lower at in the high" dtpartmetltt o(A 
profi'*al0B In whirh no kind or degree of inaetiial knowl'dje ii snpeiftnab 
las Ihi* reaion, I eter congiatnlute m«sclf upon the ctrcutottancc* vbkb 
compelled me l<> bPKin by woiiiiiig with my own band*.'' 

Many, indeed 1 may lay mo>r, of Ihc young men of Ihe proeat tin* ht«* 
no idea at alt of working tliemaeWe* i ihty learn in the oSc*, from draw< 
jag*, how work oiighl to be done,— pcrhap* I aliall ^ area more torrcet 
when 1 aay they know haw il ou^hl to look when done; but how to do it 
Ibey don't knnw, and are lliot obliged 10 liuti Biucb lo ailiGceti: and I ban 
known joung engineer* hrailfilr to find f*uU with bait wark— ludi work aa 
coninmn-ieuie would [.Tonuunee lo be iinpetfeti— betauie they could aal 
point out lo the workmen the wiy In which il ihnnld br eiecuud. 

It prttittpa would be loo niudi lo cipeci that every atebiicci and ev^aatr 
iliould be aUolutrly tkUful operaliic*, kerauie, lo beo<iRit ao, the aitiftteeS 
tool* luutl be coottanlly In the Kandi wber<a* Iheir liiae, tA oonrae, WD«ld 
be occupied moie in head than in hand labour. They idmi, howweer, at I 
have rematkvd, be learned jbd|ca of work; aud HO mancau be tktt ulm 
he hinuell ktiowi how to work. 

Having meulioiied the numftout luhjectt which will form aludin Ibr th* 
lipiranli to ptofeiiional qiialifictlinn. 1 wlah it lo be distinctly anderaloed 
that we do not prufeti lo petfecl yoting intnt eilbrr aa ei>[ineet* or arthit- 
lei-t*,Biiy moie llian Ihe Woolwich tide! ia peifected by tbe aeadcmy to 
command when he hat recelxd hi* cammiMioD i he may peaaraa the teinli- 
&C knowledge ibeotetieallj, bgt it will be readilf admitted that be will [ 
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«mI Wad *ai mij rttoanet ta AiMgtr nkleh pnctlce tnd eonlSrlmcr, 
reralt of p«*ctice, •!•«« cu gii«. A dstsI ctild may Inrn nk'igBiinn, 
^-BUf kMWh»« tatUcr. Urv-rf ami fiiH, tnd CTtn to rjn ■ ibip, )>7 io- 
■eb OWl OK lfanr*j but he would mikt ■ lotry Mtman wilhcul he jisinid 
I WIpUtimm tnuMgil llie loufh mlitua of ku profcuion. So. mliA, « 
U ca|)BM( or ■■ arcbilMt tnaf leira how in «iica>tia, u huthj. ■»<! lo 
ilgn M coilcgci but be niut aai he entruM«>l to M)>«nd money lor oihHi 
Vpoo hu ifeiifiM, without btini qutlilldl lij ilc4(]y, bud prtclice. 

But «f (b prortnio EiTBlbnardiittKiiird and tn|ttneerin|t iiud«Dl thil 
irnliAc kanwieilge, tliat throrctiul aniutinuiite wilb llirir biiiinna. t)iit 
Kbeii tkej cDiir tbo odrii of a practical man, tticjr aia}' undctitanil ahat 
we— asd a D den Mil ding, prnfil bf tba eapcttmcc tlinf Hilt (alu on 
•nlniatod l« lli«ir cbarge. From mf opcrience wltli javnf hcain- 
ft it i«7 Atriikd and terioui opiaion ILat Ilic; ilieulJ, befota aalciing 
^ offit«, leain «rll til the Ibeorrtieal Ivretiehfi nf thrir pmUvtion, bfOftOM 
ben IB ibe officp ibi!<r will b« left |irincl|»llT to rhrir ova rrniarcMi and, 
ikM Ibcjr barn IIirniKltta fmni oppoilunillei oOfrinf (not pointed oat to 
i), the* nia^ lra<r 1h< oftceal the tnt! 5f Ihdr term »ith probablyiuina 
cd|C of limtile buiinm roiiliRc — m llli anme 'iguranil unrtigutcil idrai 
HMdiKt of wotki i but (ailticr (ban. thai, u liltlt q'utiAed to practirt 
ihr; left tchnot. 

In thb rtiixei, Ibto, at oKtiiag ■ taiind mitbrmnfical and M-irniiAc rilii- 

itioD to jvnng prvfrwinnaC mm. IhU Cnllcfe oujibi o he rnciiura^ci) \ij 

M oM«r tocietiet 9t Cinl Enginc^rt and AicblUi-lt, — for b^ doing to, thtj 

oald reotite into tl>eif ranka far diflctenl, Ur briter, men than the; baie 

teen ■■ the habit of rrerlTtn|. 

I earneatly hAp*, haiikg the dignity of mir profcn'ton *t heaH, 1 majr b« 
■kabted 10 unite mt urtngih with thai »f thr ath«r proffitnrt irf ihi* Mtab. 
Kal<ineni, lo effactoillf, ihu It ediji beeonne all ttaat itt most ardtnt tujiport- 
caa dealrc. 



BRITISH ASSOCIATION. 

JVfauCemM JfMiii^, — Mdat Birmingliam, SfpttmUr, IBU. 

{Cemtim>*d Jretm pepe 3li.) 

CnrMicaL Prcrio:*. — Dii. Pr.itcv im tiik Chaih. 

1. On lit DfrvrnpOtilivH and Partial Salutinn if M'mrmU, Rtxkiy 
Ac^ by I'trt U'altr, mwf IFurrr i-hurmd vith Carioitic Jeid, By 
Prvf. n. B, Ro«»:«« and Pryf. R. E. TtuonBg, of the University of 
Virginia, V.S, 

In U|>«iiinic thin nontiRunioitioTi, Pruf. W, B. Roeeri adverted to 
Its iiDgiortiuit l)c-sriiitn u|>»ii llin Oieinintry of OroluKy iiitd tlio 
tbwrirs uf the furniiktion uf aoiU nnd of the tiutrilitm uf jiUiitit. 
31e referred tu the r<piTiinctit» of Stnivc, Forchhaninier and 
Othen. as bcini; of toti ^eat^ictl^d a acDpe t« |>frinit a bH*tii for 
naavnii^ generalfj/ on the dinintei^ntiuit uf riu'kii, the foriiiiitiiin 
•f chalcedonlc, Hulhic anil ntltirr miiK-rnlo hr ftalution. nnd the 
eotiveynncft of Inor^iuiii: infiteri4i]H into the xtriK'ttirc of plnrts. 
It thiTrft'rt fctTomc* n qurMioii <if impttrtiinre whether wiiUt, 
pure or clinrKed with I'srhonic nirid, poiFOMict thnt ^ncral decmri- 
poatdj^ and di>uKiIvin|{ jioiicr which wine cheniials have vinniply 
tad without mtfiriciit evidence nscribcd to it, or whether this 
ftetion applies only to tho few matcrinle hithcrtu tried, and M-hicb 
^1 rontain nn alknli. 

The eij^srimentii of the Profe»*ors Rosters were of two kiude: 

Jtral, by an extern {torn neouK method with the tdche, nnd second, by 

frvtatigf it digtttion, ht the ordin.iry teni|ieriihir«. In the former a 

aiiiidi ijtiaiitjiy of the minenil in very fine powder i* di)(e>>led for a 

I few moRients on a -maW filter of purititij jiupcr, and n «iii|tle cJ(*r 

■ drop uf the tiijiiid rM^ted on a (diitinum Mip \* dried and ex- 

kaywd bf sppiopriate tiKt* Ixvtoro and utter if^ititioii, In the 

^^^■t pfMSsa t quantity of tlm linely-iMivdotod mineral i* placed 

^Vtbc li<|ttid in « ffrmii dim hi>ttli>, nnd n^itnted fr^m tune to 

time for anieacrlbed period. The liijuid ft«|iarated by liltnttior is 

•vapnratpd t« drynew in n platinum chpimte. Thn rrairiunm ia 

then critimlly eiitmined, nnd. if in siiflid«nt amount, is eubmitted 

to ijUanLitative analyun. In both pnn-eaiiita two pnn«I]>ii] expcri- 

mentu were mude, the oni> with pure ai'rnted »aler, the iithi>r with 

ater charfted tii utiimtiori at «U^ nith carbonic acid. In the 

Koodproceaa correction wne ni.-ide for thi' ulkali, lime, 9<f., din- 

ilred fn>ni tlii^ cnnliiiiiinjj; glx"") by miihing' iiej>!irate cxpcrinieiiia 

tn aimllar ve«M-U withtnil the mineral iiiiuilem. 

I. \\''hcn the auhitance is vert* minutelv pnwdercid before 
nin^linit it «ith the licguid. even the first drape thut pTiu the 
filter will conimonly jri** * fnrA* rontaiiiing aonie of the alkali nr 
alkaline earth that hai bren dlMidved. In thi* way priHif of the 
•rtiun of thr mrliunnted wiitcr may ^'cncrDlIy he obtained in a few 
jnioutes after additiK It l» tlie iiowdirr. In the chm uf pure water 
the action i» feebler and requireii a Kmger time; but with aeHrlj- 



all the sulnt«Dr«a enumerated it la dlatlnet, and witli Mn>» of 
them ijuiLe intense. 

St. By an Indrnendcnt nrriea of rxperim«nt», to deteimitie the 
cSirtX of heat, wliirh were made iipiin the nu-Afj of potnMa and 
aoda, and their carbonates, and upon thoao of carbnnate of liniw 
nnd magnesia, as well a< upon conniderable iinuntiltM of thaM 
NuhdtanreK miccMmtvely eaptDted in i> rrurible to the heat of a tablo 
blow-pipe, it was found thnt the order of volatility wne iu> followe: 
potaaaa, aoda, magnnia, lime. The (drAe uf polnxaii diMppearcd 
alnrast at oootj that of aoda lin^^ercd >am« time, that of magnMia 
wasted more uoirly, wbUe that of lime remained with little altera> 
tion for a long time. Before heat was applied the focA« of tb« 
alknlics or their carLvnateK would of conrve he etronfcly alkaline. 
That of the carbonate of miurneaia aW preaentod a dei;ided and 
Bomcliincs strong rcHction with the test paper, while that of enr- 
boniiteof litne (t*ve a merely appreciable etTect, But on raiiuiif{ 
the tadit to H red heat, the carbouale of lime, by ctcji)ie of car- 
bonic acid, would aeqiiire inien*« alkalinity, the reaction of iha 
magnnia tofit* trould be but little nltrred, and thnl of the alkaha« 
tatiU' wonid be almoal or entirely deBtt-.>yt^, A* cxamplen of thiit 
dittindir^ testing nnd of the mi>de of prore«>di[ig in these tadtt 
expo rim en li. Prof. Romero gave aome detalb extracted from tkn 
larsD msM of unpublished resulta, nnd called attention particii- 
Inrly to the contrasting phenncnena in the eaaeii uf Leueite, 
Olivine, nnd Epidote: the firtt charaeteriaed by potftwa, the epcoud 
by magiieaia; and the laHt by lime. Thus, in'ltie ea>w of /wet/e, 
the wntpT tarh& nnd carbcmio arid walvr tiuJit were biiiih alkaline, 
the Utter very •tronglj' ao. But even gentle ifrnition for a few 
eecondd, or strong ignition for a mmnenl, was found rjilirfty to dia^ 
tipalf the alkali. Id the case r.f (WinW, the water larke waa 
decidedly alkultnc; and thnt from earlionlc acid water greattjr 
more so. Ignition produced for the fint second or tu'o but little 
chaitiie; but its continuance cnused a gradual dimiituttun of the 
alknltnu rSMition, which at the end of (en sei-uiKU aaa reducetl to 
about tm*-lv>eifUi nf vthat it mtt at Jir*t. )Vith Eyidoir, thti tncha 

Sire»«nted an exiremelv feeble reaction before httating. Ignited 
or n moment, the alkalinity vm intenne; and after ten seconds nf 
Igtiitiim, but litlk ahatimmt of ilie alkaline reaction wa« diarciiwtL 

3. Referring to the second method of enperimentiiig used by th# 
Pr<»fc)><or» Rogers — via., that of prW™^-** difefti«n in water or car- 
bonic acid water, Prof. Rogers exhibited results ohtatoed with 
hornblende, cpidolp, chlorite^ mc«ot\-pe, &c., nhuuliig (bat tha 
amnunt of solid mutter dimipated by the carboinatca uaur in 
many of thcac caaea is ^uite sufficient for » ijualitalirr uTialati^ even 
when the digeation has only been continued for forty-eight hour*. 
When f&rther prolonged, they Ixave tirocured from thu liquid a 
<|tinnt]ty of lime, magnesia, oxide of iron, aluminn. tllioi, and 
alkali, the dia^otved ingredienia of those minerals aevpralljr 
nmniinling aometimfM lo nearly one per cent, uf the whole masM. 

4. In cunne«tioii with thepretedtng iDVestigationo, Prof*. Ruger« 
were ted to an rxaminrition of the nrniimratitv tvloMitf/ ttf carliMnitt 
vf time anil tvrionatr fj" magtirvia i/< carbwotrd icatfr. In tba 
BtHiidnrd ehcmival and L'elllo|;il:^l works, the carbonate of lime ifl 
Btutcd to be the more rolublc; and on this Buppo»fd fuct is foutided 
a common theory of the orijjin of the large quantitie* of carhnnnta 
of magnesia in the iiiiiguebiiiu liineiitucie*^ It wi.* conmved thot 
in n miaed limr»tunc cuiitnining both the carlionntes, the rv/ufffS 
amount of carbttimtc of mngiietia would W augntenteil through thtf 
more rttjiid remooil of the carVuiiate of lime by the percolating 
waters^ and that thus the maus wvuld approach more .-ind mure lo 
the eumitoiitiun of a dolomite. The eKperiments of the IVifi. 
Rogers demonstrate thitt in water impregnated with enrboiiie acid, 
eau^nate of mngnesia is much more siilnlilc than cnrhonnt* nf 
lime. Thus by allowing the fclightly-curbonated water to filler 
through a mass of mngncsian limestone in line powder, and col- 
loctintf the clear liquid, annlyiuM di>tti^ted a much hirger proportiun 
uf eantonate uf magneain in the nolution in compariBOH with tho 
carbonate of lime than corresponded with the amount of thiiMj 
aiib«tanee> relutivcly in the powdered rock. Again, by af;itatiU){ 
lirikkly a quantity uf the pouder with llie curhoiinted water in a 
ginss vessel, and then sepnrnting the liquid by tiltnitiun, it wim 
found thai n larger relative nmoiiiit uf the cjirltoiiiite of mngiieii.a 
had been taken up by thi' aolvent, than of cmlionate of lime. 
From thete eitperiinents, the Profs. Kogers infer that the vnfiller- 
ing rain-water, with it« alight charge uf cnrhunic m^id, in pajwinj^ 
through or between stfala of nin|iri>e«ian limestone uilt remove the 
ciirliunnt* of magneaia more nipidlv than the carbonate of time; 
and that thus the rock wilt gradually become relativelv leaa mag- 
nesian, iciMtead of heiag made to appruach the cundition of a 
dolomite, as is cumtnoidy maintained. Prof. Rogers called atteii- 
tiou to tne fact that the ttnlactites in cavvnu of tnagueMan lime- 
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stona contain ontr mlnuto wiantitin of corboiuto of ma^raeBU. 
An examiaktion or tbo«e in Wey\>r'it atvti in Vir^^iiiSa bad proTtid 
thai wUle the inLlkjr white opaque Htulactitca contain a fmall but 
meMOndtla Mltoain, the s^iarry and more truianarrut kiud* ue 
alnMMt dectUute of & trace of thia inftrcdiciit. It is«iident that 
ia siuJi «ues the c«rlioiiale of mn*rn*wiA u earned off by the liquid 
bolow, nnd that auth la the caw seeiua to bo oonfirmvd br th« fact 
of the lurer umount of airbooate «f mogneaia fvuiid in tha aprin^ 
in (h« immediate ueif,'hbonrhiM>d of th« cave just uamed. 

5. A fact of much iutcreat noticed in these azptrimmtt. it the 
cotDparatife reiulineiia with whicii the mngneaun and calcikrM- 
ms^eiMan allicatea yield to the decom)MMLn)r and dissolvinff a^tinn 
of carbonated wat^r and even nmnle wntar. ThU «xpuiini the 
rapid deeompMition of ti>oiit roi-kn RutnpaaMl of liornblt>nili>, 
«])ldole. See,, without calling in the agency of an alkali; and it 
enables un tn ti-Acc the simple proc«M by which pUelM are f>ir- 
nlahedwith the lim* and tnagneaia they rc<|uin)t from eoila conlain- 
itig these Bilicat« irlthout our having reooune to any my«teriou4 
decomposing power of the roota of th« rrowing r«gotnble. 

S. In thoir ta^k* exporimenta, the Pron- Rnven ucertained Ihnt 
the povderof astbiadte, Mtuminoun coal, and' lip;nitp, all yiehletl 
n di*c«rnabU Btnoniit of alkali to the eathonaled wntar, while tlifl 
adtea of theac niaterinli; KiTniliirtv treated gnre no alkaline tnce 
OD the teM paper. Thla, that* think, is at once pxplained by the 
high temperature at whicli tlie ash la farmiKl, which by experS- 
menla already noticed i« (juitu aiiflicient tn dlmipate any portion of 
nllcali or carbonate originalty preaout in the material. 

R*marh.—UT. pArttKior' lUlei tbil he had patented t praceM fer 
(eparating tna^eaia front tb* lotgnfdian 1ini«atont. The pnieeaa oontlati la 
fofcing euboaie acid to ditiolre ihs mignc)!*, whcfeaa it will Ml diiiioln 
the lime. 

2. Itefxirt on tAe Oxidation o/ RttiU in and ok( <^ tut, ddermtning 
lit Long hf Abration, By &Ir. R. NULfjKT. 

Tbe top Rtirfaoe of a railway-bar in use is cnnalantly preserved 
in a atate of jierfect cleanlinean, frrediiin fnnn oxiiUtion, aad polish ; 
while the remainder of the bar ia ruugh-tonted orijdniillv with 
black oxide, and soon after with red nwt (peruiide nnd t>aaic 
aalta). Not only ia every tntttal elei^tni-pdHitive to ila own oxidet 
but, aacatabliahnl in the second Iteport on the Action nt Air find 
Water on Iron, the noViahcd portion iif » niMB of metal jHirtiallv 
poUabed and partiaJlv ruiiicU in primiiril]' corriHled on the nnigh 

itnrtton. Henc« n raiiway-har while in une la constantly preserved 
rom rualinK by the prcacncc of Its poUalicd top rtiirface. Piioh 
puUahcd Burfice haa nil exiatfiiro nti the rail out of use. The 
upper furfiice of the rail in oao ia rapidly condensed and luirdened 
br the rolling of the traffic over it; and it m also ahown in ihe 
aboTe Report that, all other cin^unintances hein|[ tbo aame, the 
rata of cemndon vt any iron depends upon Its density, and it lets 
in projiurtiun ua thin ia rendered greater by mcchnniciil mean*. A« 
et-ery metal is positti-c to it» own oxides tli'fl mlherent coat of rust 
upon iron, while it remiiina, powerfully proniotcs the curroiiion of 
the metul beiicutb, and this In a ijrcater degree in prouortiou «a 
the mat adliereut i* of Kreater anti<)uity. It has been afiown that 
the ruft pruduGcd by air and wuter, which at first containn hut 
little pCT'Vxide, continueii to chAii|g:e alowly, nnd becoming; more 
and mcire per-uxtdiaed, bixome* more and cl-vutru-neKative to ite 
own ba»e. N'ow, the ruat uputi a rui]wu}*-biir out vf use cunlinnes 
always Ut ndhcre to it, and thus to promote and accelerate iU cor- 
rosion: while the runi funni-d upon a railway-bar in use is pcr- 
pMually thakea off by vibnution, and tlius thie source vf increnaed 
ebemieal action removed. 

To recaplt'ilate, railway-tars forminijc part of n lonjr line, whe- 
ther in or out of use, corrode lo» fur equal «vrfAC(<a thnn a <hort 
[lieco of the same iron timilariy exjiwe'i. Rnila in nae corrode 
M» than th<HW out of uic. Tliia ditti-rencc ia cunst&ntly decrfiis- 
ing with the lapae of time. The abfoltite BJnount of corruKum la 
a Aource of destruction of tlie rnil i^ently inferior to thut due to 
tralHo. It ia highly probable that the electrical and mafmelic 
foreea developed in the railA ly terre^tTial ma^etism and by 
roUiiic traffic re-act in aome wsy upon the cbemgcAl forctMt con- 
cerned in their corrMion; and that, therefore, the direction of 
linec of railway in azimuth i* not wholly indifferent as respects 
the queation of the durability of rnilR. 

The author concludes with two prftctinal atijKfeotiona, deduclble 
from the information obtained: — l«t. Of wbiitever quality inm 
rails nre rolled, that they thould be iiubjected prior to uue to .an 
unifiirin couree of hamme'r-hnrdening all over the tup aurface and 
cidex of the milN; nnd, ifndly, thnt all railwny-lwrv before being: 
laid down should, afti^r hHviiij/ been paused and itraifhtened, be 
heated to abont 400° Fahrenheit, and then eunted with bniled cual- 
tar. Thit haa been proved to last more than four yeara, aa a 
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eoatiniF perfectly impervioua to corro^ve action, while conaturtlf 
expoeed totrnSIc. 

3. AmU^ioathvttUgatkmt^ Catt-Inm. By Mr. M'HtoirrMMr, 

The analyaea ihoved th« Influence of the hot blast in prodndng 

the ao-cxlted '^Cold Short Iron," by oceaaluaiag nn InrwinrcS 

reduction of phomhuric acid, and Ihe cansM|aeat Inercue of 

phosphoTua La tuo "not-blasl" Iraa. The ica y ectira per cantagci 

were— 

il>|i|4|ii«ir 
Ciiiiiiuu .. (It! I 0-41 o-ji I «-M ell I ne ihai 

Serf Ubd .. Oil I OU I O-M I a-71 I O-M [ 9^ \ «« 

The iron* dilTered nleo eonfiderably as to the state in which tto 
oarl>on waa contiuned in the hard w)iit« iron, rweemblioit' ioipuia 
steel, cnnl.iinin^ nearly all ita carbon in a rtate «f cliemical com- 
bination, whikt the carbon contained in the grvj and mottled 
vnrictlea nf iriin waa prineipally eonloinod only as a mechanical 
mixture. The prNence «f audium and pAtMaium in all the spect- 
m<ina examined wna alim noticed for the flnt time, and it "IH^ 
thfluftlit pmbabla that theao might materially affect the iiualitli^H 
of the metal. ^^^^ 

Remarla. — Mr. Punxm pointed out the h)«t of tarbaa. wUdt, ia (he 
tnathod ducribed, woolil anvi from the uw of hydmehlorie acid, l^^ag nte 
toaa nilr producti to which Mr. WaioHTaox replied thai be had dtteriBliied 
t)ie carbon by an iiideprndent method.— The Paaaroaw* inqnlreri if Mr. 
Wrigbtiuu had luuatii a'lenic in all fail aoalyaes.* — Mr. WaiSHTaox replied 
tbat be had not found it in tvine, and did net, ia coMM^neKa, (oak far it in 
the olhara, — Tke Pautua-vr objected liiai ii waa aa ioiportaat te dcteraiini 
the ahaesee u the pratenee of ao impflrtoni aa eknuai ai anenie. Ia rtply 
la an inquiry, he laid that In aiimlining ih« lEagt of fomaeei in naaj ew^^^ 
Iriet, he had only dltcoxered phntpharic odd in one fna Bel^mo. ^^^H 

1. On Cofprr mntnining rhwpkana, vSth dtlaUt af Krpertiiina^^ 
on the Ctirntict Action of' Sm-iVoler m tome narietieu of Copptt, 
By Dr. I'racv. ^^ 

ITpon flnalyainj^ a inecimon of eopper, to which when in a ttale 
nf fiintnn Komo ^hoBphoniii had been add«d, it waa found that it 
ciiritiiined a roiiaiderablo quantity «f pke^borua, and alau a loi 
portion of iron derived tram, an irnn rod employed in etirriitf I 
mixture at each addition of thephocphoma. The oppcr emploj 
was of the "heat aelected' — It appeared to be harder thnn cop 
trented with nr^cnic. Tlia detaiU of tbe aualyaa of II6-r6 gre 
were glvpn, the reiiult of which vros— 

nocphonii ..■■•.....,..,..,, Me 

I™" - •■•■•••••••••••(•■■■••••i».. in 

A second analytb gave—* 

Ooppoi ttrn 

>»•" ■; Wl 

VHrH 

It haa long been stated thut a very araail quantity of phoniluifJI 
rcndera cupper extremely hard, and adapts it for cnttinf-jnsin' 
menta — but auoh an alloy as that fivned by Dr. I'ercy bw net 
|ir«viou»ly been formed. It ia a remarkable fact that the pnveoce 
of *o large a <jiiaRttty of phoaphorua and iron idiuald ao littie 
alTeot the tenacity and malleability of tho copper. The e&ct alio 
nf phoaphorufl in cauaing aoundneaa in the carting of copuer 
Iniereating, and may be of practtcnl importance. 

AemA'-fa.— Captda Jamxs, iQjierintcadiDg eagioeer at the Woolwteh 
dockyaid, atid tliat the ra|iiijil]' witli which ooppar ibcathing lontetlaiea de- 
cay) wn> iiirpriiiQa; in 1i>« mnnlhi it aoroeliraea deciTi coiapktely. Son* 
of the olit copp«r had luted (arly ytarti and for t^ ftotpoac of detmioli^ 
tlie cauae or tUia i]iir«renee, lie made a aeriea of eiHrircrau ea all Iba 
coiiiiec which had >xen uaed in her Majctiy't dockyard. Ily ileepiag ihaae 
dilTcrctit cnppen in tilt water far niac inontha. a tetiet v( action) art io, 
which, by lubicqucnt weighing, wars acenfat*!! dtlenniaed. Tbe fbllowla| 
table cxLibita ibe rctulta of thetc ciperimsaia i— 

-. Ortlm. 

Itlccmi)rp« copper, l9M par tqaan iKk 1-4 

SalaetwlMppv i-| 

Ccppper coa(«liL{a|f t>liirt|»faifriw .•ii**.,* « "0 

CoppfC tntnltw-'Fluilc" I'lS 

Dodryard oopwr, N». I l-tg 

l»ua No. 2 *■ 

IMItO N». a fM 

I^IIM Ha. t tn 

UmtU'imiUI -M 

Mr. TniLLipa inquired if the tpecimeni were wboH; ripoaed to the water, 
or weia only partially ei^xiaed, la aa to allow the acUoa of air; ta ta iba 
Utiti oaae the chloride of magneiiiin) in Ha-witcr would give rite to the 
formalion o/ an oiichloridc, bui nhich woald aol be hrmcd if lif wen 
abteot,— Captain JAwaa laid tbey bad been wholly tmracracd. 

5. On Ihe Forftutti<M\ ff Dokmtte, By Profeesor FoaciniAinnm. 
The white chnllc of Denmark is covered by a bed only a fow feet 
thicic, containing corals of the irenera Car^'ophyUia and Oeultna, 
and a number of fiAaila different flrom tboae or tbe white chalk; 
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It tltM bed, wbich mj Iw (MO ov^r ■ great purl of Ilramnrk 
•u^t in the MUna Mwitinn, t)i« iniiM; roMiiiolngiciil chnmclnr, UD<t 
Utlckn«M In tlie hill af Fnxde, U eular^ to a thickoess 
cuinot he nuch len thna I JU f«et. Here the Fax5a limo- 
ta covered by m bed of dolonift«, which ugnin i< cui,-rr«il bjr a 
of UmcKtoae, coulstUi^ almoft «iilir«lv i>f friLKinenta of 
OKM, and )>«l(iiiicinK likvwiHo to the cbaJJi rormatiiiii. The 
iMtODS iif Faxiie I'onttiiii* :ibotit I jitr ceiil. of mrb>3ii<itv of 
^ , ariNlng from the •■lirlli and coralw « hich always contain 

fii • finall quantity, but which in some ii»taac«a, at id the laie 
' anmefirrpula*, unoiitit tn 4 ur T ]iercfnt. Th« bryoxoan lime- 
<aa which coven the doionille dop* not coolaia more than I per 
Crnt. of carbonate of magnniai, while the dolomito contains 10 or 
^,1 per cent, of carbomte of mn^nenia. The doluinitt? occiin 
Mterailr in round globular noMn; very similar to thooe nf Ilum- 
rdon liill. and arc evidently (like most of the glubulnr ninnea ot 
'nvsUntc, nuch iu cmifclli dl Tivoli, ami thr ix-iiKtiiiie frnm Cnrla- 
d) the pnxluce of spiiogs, — an opinion which \» ntlll mure coo- 
' by a number of huge vertical tube-likc cariticL which dam 
' tKe cOTBiiact limeatone, and are L-ompletdy nitnil.-ir to tnonv 
1 by several Engliih geolvgiata ua ]>iiii.iin|i through the 
_ wUchliare been recognised ns the naturnl ijiucn uf springs, 
Uw Faxos tl'ilomito in the jinxlucc of «<priiig»; hut then t time 
Iwve depuaited Rtulnftmitiud timenttme whtrcver they 
ir»piiMtd through the crei icca of the liiiieHtone rock, which m a 
orlen thick oOMtin^ covers all tbefoRtilx. Now, this produce 
ttw •prion contains only a very Haiail quuntity of mnifiieaia, 
besioM Ume, a great qimntily of oiido uf iron. It a|<)>eare 
us, that the irpriiiga do not depofiit enrbonate of m«ftnc«a, if no 
^Other reaction tukea ulate than the c*ciipe of carbonic acid; but 
ithe dolomito »• loriiicd where the carbonic acid *prin^ come 
itact with »eii-water. The nothor has made a great number 
rimeota on the decompontioii which take* pinre when water 
iin2 earbonatn illMofved by carbonic acid acts uj'on !e«- 
', and found that alwar* ■ mr<re or lees creat Quantity of caf- 
^^n«te of mapoeaia wu precipitnted with the carbonate of Ume. 
When nnag wAt«r cont^ning only carbunatv of limo, the quantity 
•f carbonate of magncMa thniwn down at a boiling boat nmounted 
to liti per tent,, the retit being carltanate of litoc. The r»utta at 
■hie oeeoniporition rnrr, however, very much, and according to 
toBdUhma not jret well^nown. So much, however, may be utatcd, 
that the quantity of carbonate of mo^viia preeipitated increuMs 
irith the increasing temperature. W'aler which, b«alde<a carbonnta 
■f lime, contain!! nirlxinnte of toila, thrviwa down a much Inri^er 
[uantitr uf carbonntc of mji^eain, antuuniing in one experiment 
T'W3 iHjr e^nt. of the precipitate. At l^t. the author tried 
ridaa of iirKi'ipit;ito mhuii nf the mn«t Jamous mineral iu>rtn)t>i 
any would form. If they at the boiling point Mtted upon 
water. Thue, he obtained:— 

F,-t»n Ik* tcmtfr q/* StUtn, 

CaitODtuvf tar mti 

„ ci« y aMU U^tf 

l«Hri 
From Ik* itattr <ff Pgnntnl. 

CaAniuUur llaif „. HaS 

„ nagiMalB (■19 

FrultMlilt o(l[4i) ..•■•.•.• leM 

lln.-<rj 
lie oxide oF iron in the eKperimcnt was of coune prccipitoted 
peroxide of iruu, and from that the carboiiute wiia oilcuUitud— 
From Ilia wafrr ttf frtUtitgM. 

CWbouw of tlm P9'11 

1, invuMla 7-M 

WW 

ffnurl«.— frofeuor Anitbd agreed wilfa the riew of Profeiior Forch. 
hanmcTicUtiTs l<i the furnialioa of dolonaite, at Ihn »me lime obiarfing 
tJiat liter* vera tindu<utjlcdl!' icveral other wap ia which it ma; lie pnt- 

du<ed, but lliit •iig||>«L«<I by M. Parctiliitn ni<*r w4i ui<'Ioii1iIf<l1y onr. — Dr. 
DAcaaMT wai gUl to lee Ihu luch lu^JMU w#r« enjnrinj; ili« iitentioo of 
efciiDitti. UaJ Yon Buck* hod a until amouat of chemical Icnuwlcdge, ha 
«aald have arrided thi elalinrate but oDUnaUle theory teUtive to tbg fotou- 
ttra ef dolonKa wUch be had advanced. 

S. Oi» :he Cvharing i\f GUut by 3fetallic Oiida. By M. 

Oxide of iron givei uiualty a green colour, but by various 
Fmetbfiilfl of treatment the author obtained bylcause uU the colours 
!©f the MM-cUum. In the manufnttiire of ejirlbenware a red wn« 
[•btained br iron, and at aoran dttureM of heat it gRve a yellow 
>liNi7> MaDKaneue givea a purpla or ulnk colour. The light 
'nk coloar given by mangntioBU is liable to chango by exposure 
I low heat; it paewa l^t to browiuiilt red, tlieu to yellow, 



and lastly to green. >'lint-glaiie, in which nnall quantltiet of 
maiigane«e are uxed, in linblo to become of a liaht yellow by 
expoaure to llglit. Cupper produce* a fine red colour, aud aleu 
a green; the former oeing produced by the lowe«t degree of 
oxidatiuii. and the latter by the bigheat. Silver producM a 
yellow oolour, which may vary from lemon yellow to deep oraage. 
Uold, in the form of the purple preri|>it«l« of caiuiuK, givii » 
rubyoohiur to ^Ixu, but it retitiirea crelul treatment; the mixture 
when fir«t melted it coluurlein, but becomes red on re-heating. 
The varknu coloura which at ditferent temperntiire* the saino 
oxide prodncva, are attributable to mune molecular change in tlie 
glan. 

M. Bontenipa haa foond that aimitar chnngei take place ia tba 
nnDcaling oven, lie baa delrrmined, by expcrimcnta made by 
him on polyxonnl len»eM fur M. Freanel, tliat lisht !> the agent 
producing the change mentioned; and the amtlior expreswa a 
doubt whether nny cliHtiKe in the oxidization of the meiiU will 
explain the pbotogenio OMct. A ieri»* of chromatic changee of a 
similar chnriu.-ter were observed with the oxides of copncr; the 
coloura being in like manner regulated bv the lent to which the 

f;ta*> wn* eipo^rd. It wim found that aalvcr, altbiniKb »ilh leaf 
Qten^ty, eibihited the tame phenomena; and guJil, although 
u§Dnliy employed for the purpoMs of imparting viirieticH of red, 
waa found by vario-ia degreei of beating at a high temperature 
ami re-tasting nctcial time* to give a gveat many tintb, varying 
from blue to pitik, red, opaque yellow, and green. CliarcolU in 
vxGi-«i in a mixture of Nllca nlkuline gl"t> (fives a yellow cvlour, 
wfati'h if not 10 bright ai the yellow from etiver, and this yeUov 
colour may be turned to a dark red by aaocood fire. The nuth(>rie 
diepotod to refer them chromatic chun^-n to «omc mi>dificatioui^ of 
the cumpwing particlen rather than to any chemical chaogea in 
the material:! employed. 

Rrmarti. — Dr. Favauit mIiI, lit the beaatifiil facta braujhl forward bj 
M. nuiitcmpii it apjicarcd thtU many of l^ir cliaagti of tumour lucutloacl 
■re jiureN phjiical. The pbenvniena of the thange of mangacne figca 
wliiU lo pink iu gUti appeared lo him iniMplicablea* a chemical effvot. 

.Mr.Dii.K* lix^Litrrd u|<nn what p«ev1UriI]r il«p«aded lh« Jinfreneei dit-. 
eoTcri^d to eiltt la the oolourcd glut of the windowf of eld cliorehet lad 
Hut of modero manudclure. 

3d. BoNTXMia Haled that the obfcrttd diflTtreDOt* were eatircly doc ta 
age and impcrffcliom in raanufacture. 

Dr. Faiupav rcmnrlied that itir iirignlaritiea tended to produce cba 
dilTuiioa of Ibc nyi nbicb pciincttc the glui ^ and tUI the e}ia<alT uC 
ancioRl church obdow* wta probably due to a tuperficitl tbiog« of the 
eil«rnkl lorfaee. 

M. SoNTMiM itated thai eld glui wai by repoliibing rendered at tiaax- 
pireot ai any modern gUis. 

Dr. FftaAoar concurred with M. Sonlempi In legardiog the plieooinena 
of coloured )[lu>r« not u piitrly ctictoii^l aor purely {ftijaical, aal betiflveil 
that it ia onl.v hy rontiilr^ilnjg them conjointly u phftical and cbcniical that 
tbey cuba tuccuttully iiudieJ. 

7. 0» Um cw«*e ^f th* CoiwralUm ?/" i*tfroefam hfi CXride v/ Inn., 
and the yeun^t Ihtnry of Kiin9. By M. Lcorr Anjiovx. 

Thin ootnmimiratiinn, which wax rend by the author In the French 
language, entered very extenaivelr into the general detail of tha 
proL'OH of forming porcelain and particulorly iidvermi to many 
defect* to which it waa tinhle in the pnices-inf mmiufHCture. I'iir> 
ticiilar itttentiun had, however, been directed to diitcuver the cau=e 

ving rise to a disngreoablo yellow tint which fn'qiicntlvprc«cnte(l 
tM'lf. The author oonict to tlie coiicluvioti that thin yellon colour 
\* due to the jirencnce uf uiide of iron. It hud been thought by 
M. J^beUnan that infinitely imall quantitiea of carbon produced 
thia defect, but ail the experimeoU of M. Arnoux went to prwv« 
the preveocfi of iron wbeuovurthe porcelain preeented thia peculiar 
tint. 

A ibort dlMutaion fallowed between tbe auihor aod M. Bonlttapt, (he 
Inter contending Ibat carbon wai far more likely to produot lh» yrllow 
Clun i>«n, and Inilaiieed the cfftoii of tiarbnn oii gtau. lie wai dlapoied to 
llilDli (hit ai the high Ircipmlure of firing, Iho |ireieiiee of iron would glftf 
rUe to I blue nttier thaa a yellow oolouj. 

R. On an impi-oretnmt in iMe Pnpantion uf Phittngraphk Fa^r, 
fat the puTfKjte uf Aatvtivxt^ RtyUtnitlon. in whkA a laug-ainlinitii 
action tea* necettaTy. Uy Mr. Ckj>iu.)u Buciuaj^ 

The preparation of the paper dencribed may be thus briefly 
Btfttcd ; — Tne paper is washed over by n brtitih with u KCilulion of 
12 gmini of bfomldfl of potaiwium, a prains of iodide of potnwium, 
and i grains of ismglan m 1 fluid ounce of diftilted uatiT, niiil 
dried ()uickly. When about tn be uai^d it ia wnahed over by a 
bruiih with a eolution of iO graina of nitrate of atUer to I fluid 
ounce of water and placed on the cylinder uf the reg^steriug 
apuRrdttie, on niiich it remidos in action for twenty-four boura. 
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WVn removod |),« Impmwioii 1$ devplop«l hj- hrnnhing o»er « 
inmn •nlutiou «f g«Jlic ftcitl, aiiitflinln* 20 urmiu in thit Aaiil 
Bunc*, ifl whkli « iiulfl ttronij acetic acid n added, wm) b Uien 
fixwl with ft >Al>itM>i> uf h)rpiiitu]»hitfl of Mida in tbe UMul rawincr. 
TTie (iment imjirovoment cuiutiita in rinatnif tlie pajier in water 
8n«r t{)« «ppli«Ntian of tiie aululioo of nitrate of silver, [ire>»lD|r 
nut tb« itiix^rduout moirtuM to folds uf blwtlinjr-pnper. niid thrn 
■ddhitf a little more <.f tti« Milution of nitrate of Mi et t» tlie .ur- 
face of tliB ]iap*r. Thi* is mmt conveniently effected by pourinR 
a small quantity OO tbe pnper, ami tlien preariiiff a gUma-ni or 
tulMK^UyoTM- th« paper, br which th« Milutiuo ia erenly di»- 
trlbulcd i.i-er the wrfne*, mid (he contact of otnntc matter 
avoided. The ineieased -enwl.ility and improved deaolincM of 
the M]i«r CODMiiuant on thU additinn to the pi^K-est are )>revum«d 
to depaiid on tlie removnl l.y «a«lilnit of tlio aitrrtte of iKitiuth 
fonnea by the niulnal decomposition ofthe «alt« on the «un«ce of 
the pap«r. 

ArejMiJJ.— Mr. Sijkw nma/h*d thai \ht HmMlf ili. Brooke had ct- 
pdwaeed conid oaljr ha«e antea from ioin« defect m Iba prtiiuatian of bu 
paper, and ibai haJ the iliflculir a real tiUienc«, tbe D*tiit pro|>oMd ut 
"•"♦^J it *•'• ""e'l doulii/iiil. lie »|Kika odnAalentr; on the inhji>ri, u bj 
kuitditdi of ciptiimciiu he knew ih*[ iho piper In qaciiian, whin earrrull; 
lMep*red.i>rFMr(('d all iu pm^ttit* unimpuied fur ■ tnwch )i>ngrr pniud 
IbM Ihal nanwil bjr Mr, Brooke, aii<l ^U future of the p»fti in t>i« h<ndi 
muil hare triifn from w»ot of <■«!« in it* pipparaiinn. Mr. iWcM'he't pfo- 
poied rpmiMly wtt, ht l-flififd, li^rtctiie in il,r f.,ll.,ii'ir.p rttprcx -.—itr, 
ttroiitr utiiiui«>l. thRl tiy a/lrrini; limmidB of pMuiium tn ihe KkIkIp, a inl»- 
lure of tlia bmmlrfe an<l iodi'le o( oUm wneld to olXaineJ en tli* |>a|>«r; 
•jut *u«li was nni the cmb. If paper pteparcd wiih bmcnule of »ile« lie 
drawo IhroDitli a aoliition of iodiile of poUiaiBn. the whole of the hrDmirl* 
u c'lrivcrtAiI in(u iodide. Tbe ume took pUoe wiih chloride of adnr when 
Irtaled with io<li<l« of paianims.vo that Ur. Ikimkt w«f In nror in iupiKi*> 
tii; that he hid foriaed ■■!}> Uoiiiido of lilier \ij ibe mvlbud lac dTiiiLbed. 
TliM new pepet waa exaelll- tbe aatn* *■ Ibt old which he c-ndemiKd. 

P. On ttu Hfttt ^ tSe I'apontation (f Wnttr. By J. P. JottK. 

LiT'"' "'^i"^^ *"• **> P»int out tha complex, tuiliirn uf the heat 
blthertn taken from the latent hcnt of steam. In the exari er- 
peiimvnU af Refrnault 3W whm found t» be the quantity of heat 
•■vnlved in til* cviideiiMlion of ateam uturaled at SI**; of thh 
<|uanHty Ti" \t th* beat due to the uu vh-a commiinioated by llie 
prOMurtt of the steani, leaviuK SffO" an the tnic heiit of va|.oriiii(ion 
*if water. In n pt>rfect etoBm-cn^iue Nupplicd with watfr at ■^1«% 
nml worked al atmoapherie prevaurc witbuiil ektMiii.-^iuii, ms" will 
he theheJit conunmiiraled fn.in the fire to the Uilcr, Ti'' will be 
*''» heat uliliM-d by eonversiuii iiilit force, niiil the rcniBinder SJi)" 
will be the heat given out in the condenser. 

10. On a i»eio Gii/nrnM Batlrry. By Mr. \V. H. Wallbkw. 

'I he t»*ttery coiiaiaU of line and cnat^irctn, the plaU>e of the 
Utter beiiig brouKlit vrry nwr to llic former. The line pliite waa 
coated wild lead, by belntf fimt iirimi-ratHl in acetate of Wd. iind 
afterward* tre«te<i with mercury, the mercury Willie miliwijiienlly 
volatillMid hy bent. The cnat-iron wiia aLw* iireiiared with i^rbun 
"• * '••y whieh WM not racily enllirred from the dracriptian, ami 
MrboQ wna aloo dos^ribod ua iliJfuAed in aoTiia way tbroiijih the 
dilute aulphurtc acid which waa ii»cd to exdteiL The battery 
wa« utd in be very active nnd very conataait, and from the pro- 
teeling action of the lend the tiw: vaa Mwiioiniaed. The author 
ewiibited n plate of ainc wblch he deacribed ta have been uaed 
for a condtderablc time, hut which wn» ncverthelcM little acted on. 

itemOFita^hlr. Snaw atued that tha only neieUy in the baiter;, eicrpu 
ing lh« u>< of tarliun, whirh he ritd not coniprchend. wii the coaling; of ihe 
use Willi k-ad, Ihe cITtcl of whicli. u he anderitauJ the auLliur. wu t« pro- 
tect the »tnr not mticly from wUut ia culled lotal aoiiciii. tiul (o dclciid It io 
a great meaiuie from ilie aulvpnl powM ni the atiil willinnl iiiijjuitiiig tbe 
aittoD of (he bttlery. In (he pratnt »Ule o( eUcKieal tcieiive, ii wm im- 
poMlliIe la lemve tueh a view without ■ aiaa» of cridcnte mudi more aittt 
UiBQ ibai wblch had been brought fivrwaid. Tbe elatiarate ffMarehet of 
Fartdar liad deletuiincil thai the amouut i>f eleclricity etulreU in a snltaie 
pair waa id direct relation to the quantity ef june oiiiliitd and diunlred ; 
ItiBt ii tu taj-, the aolvlloa of an alom of «inc waa *tcom]i>nieil hy the 
cirmlallnn of \ definKe amcunl of the eicrtric tnrcc, and thai nltalner iin- 
p«*le'l the oxiifalton and toIuti>!'n of the lino, ii)mini4hr<l in iho iioie ratio 
lti# etulutiaa o( eleeirieity. The el^riricity ooec*rnrU in the deroRi)KHiiinn 
er formation of ■ e«mpaun>< waa ai Attn\it a quaniitr u th^ malarial ele- 
ment* enleiing into ita compntiiion. antf eonld h« meatiirtil ai aeturaiety aa 
theyeruilil. Thii waa eiiablUhed by a maa* of etldeni^e to uverwliflmlng 
aa to be whftlly unattecKil tiy the irneral ciprrimenta brouEhi forward. 
Mr. WAbl.anM replieil Ihil he wat alii! of opininn thai hia liailrrj wai 
auperiM, tatt thti ii.c dcQcetwn of Ike galTaoonictcr and llie depotiiioa of 
vopper, aopporicd hii opinion. 

Mr. MoaaaT llttxr Intiiled en tha inaportanTe of ttact (ip4riinaTht«t 
llUbiag which he had itated eaald be put ta competitbo with the ftftnelplea 
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cnilained by Mr. Shaw, and he bettered Ihil by i mere ninnle cmNbariDii 
of i'<e tulijtct he would And biaiarlf in error. 5i>aic of tbe parla of tola 
battery whieh he regarded aa new were net ne* i and thoie that were, waa 
nut inipioiaoieat*. 

H-^rl OH m«fif ApplittttMU <^ tht Wavt Printifik tt Ot Prmc- 

limJ CviMfrwefMMi iff SImm FattiU. By Mr. J. Soott Rveauju 

— (Read in the Section of .MaUiemutieal and Phywieal Snienee.) 

During the )a«t year I have hud mnre than one oppnrtuaiiy of 

iptyinK the ware principle to the cooairuclion of ateain rcaaeb. 




■PI 

There ia one cane, however, in which 1 have bi?cn able to apply It 
til pmctioe undrrcircomittiinee* of greater eooapleaity nnddinrulty 
than have ever ooctirred to iiie,Hnd whsre It hae breu EUGceabTBl in 
uvoroomlng: tUIBcuItlGe to a greater extent and ia m more ilccidad 
manner than heretofore. 

Durinir the laat year a very dilBcnl I problem voa pro|HiMd to nc 
It was this: — To build a atoam Teasel Uint ahoald be tart wilbvat 
irreat lenfftii, a gtwd aea-boat without dnwiufr much water, and to 
carry a itreul top weiiHit and yet xwim very li^^ht. Beatoea, thi* 
vcuol wkB to bo able to so backwarda aa well m forwArd* tqually 
well; ntid, though attnall boat, wna to eonlnin jcrent aceommoda- 
tion. The pruhlera la one to which the wave principle ia fnr from 
seeming peculiarly applicable. In the liiwl plnco, it ia well known 
that the wnve principle preecribtw a different form of the bow from 
that of the stern, in order to obtain moat speed with leaet eoet of 
power. In the aec^iid phice, it is known that a high epeed re- 
quires AH the w»ve lyKti^m a very cociKiderably greaLer leitj^h than 
wBN here alluired for tbe entrance of the vmsel or the linea of the 
bow. Itwould thoreXoreeeemnt lirat to be a caae that would preve 
too dilficult for the aucceaaful application of tbe ware apttem, 
There ii one more feature in the cue which (t'lVM it interect. 
tbe nnme time the Mma prsblam waa worked out by another pur 
on another plan of oooatruetian, not on tlie wave priu^ipte. Anott 
vetael waji bultt under aimUnr oondlliuim, with engines of 
Wtt ctnatrnrtion, made by one of tbo moA eminent en^necn] 
Erigliind. Both uf thRM venels trer* built at the aarae time i 
tried under aimilar cireamatanoea: tberefore, here waa a eaa« . 
which the practical value uf the wave nrinei]do baa bean 
to a twt mor« iliiwitaitd laea jjuaxtiotiublu Ihaii any that 
to linve uccurrod — and, thcreuire;, more important to be^ 
thp recnrda of tbe British Aaanciation. 'IM firet quBatunn whid 
will naturally iipcur to » member uftfaia AaMieiatinn wha ivoalleeta 
tliK principle will be thi*; How could you apply tbe ware princtpk 
in n retael mnde to ^n eijunlly well both waym? The linrt amwer 
w nendy— it ia thia, that the vvnnml cannot be made to go only OM 
wny — aeeing that in one (uiae she would have a beat pOMdblc bo« 
and a beat pnanible atern, and In the other ca«e could have neither. 
Thu next point is this; that In buth cases of btio- and »t«rn it t*H 
neceiKMry tn have a cumpnimiae. Rnrh required to be in turn bow 
and «tern,^tbiB was accomplished in the following manner: — If 
there be any point which hiui more forcibly struck me in the appli- 
catjivii of the tviivi! principli^ than another, it ia tlie ItexilnUty uf 
the wave priudpte,— tlie extent to which it admits of deviations 
fri>m its lilrti't ruliMt without losing tlie iH'nc-fit of itn aMiotancr. If 
it had unluckily lievn true of tliia aj^tem that it iircM'ri)>ed an 
rxnct inHlhemi<t.irAl aolid in its three dimensions (like Newton's 
i'tdi'l nf IctiHt Bcsiatancc), to which implicil (idherence wm impcea- 
livu on pAin of lining all tbe benefit pniffered, then, indeed, tlie 
avktem would have been (like Newton's) uf little ^Be^ from the fact 
that, from cauaca indepcnilcnt of reststanre. abipa r-nnnot In; Mtlids 
of rcrotntioti. coriai.itenlty with utker iiiijilittea. The nave prinrl* 
pte, on the contrary, poaaeesoa voBdorftil flexibility: first, from the 
circumstance of its prescribing linn li> mm plane onlyt and m> leav- 
ing tbe ulher twi> dimenaions in the hands of the practical con- 
structor, — eu tJiat tbe eectiuna uf the vcsmI in one iilnno being 
ffiren by tho system, the eectiunti in two others are .it the nervice 
uf the coiutruclvr. 1 bad in this caoe tv lay down fur l")th end* 
of the veaitel, that which is betit fur a bow and that which is bc«t 
for u stern, at the given velocity. 1 hi»d next tv place relativ* 
vwluus on bow reniatance and xtern refivtaitce. 1 had nest to 
Hirigle out from between tliovie two lines one which, tnken either B4 
bciw vr item, would do^'intc Iciut from either, and so have Utast 
r*»ialance "n a mean of both di rectiuni. Thin, therefore, the "«v# 
principle did; — it nave tbo limits, and gave sIm tbe choice of a 
aeries of means nil more or lou luilcd to the nurpose Intended. I 
have now ahortiv (« state the practical details by wliieh thia pr*- 
CPM was cnrrie<I into effect and the reaulte arrived at in eooae- 
qucnce. 

the engines of the veMel, as well aa Ibe veeael, had to b« e«ik- 
utructcd liy my jtartner, XI r. A. KohinMin, and mywclf, and we w«« 
enabled to' adapt the one to the other with greater ease and e«r- 
tainty ihon in all likelihood we could have dune bad the engineer 
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been M[>*rat« ftmn the uliip-triillclfr. lo our rase the engine hm 
conadprwl and niitde «n nctual iwrtitm of thf »hip, him) ihc ship of 
the cntriiMf. [t Till bo fair, tnerefore, lo (It-dnirt fnrm the good 
«(r«ctK nttributed t» tho wnvp ftirin of the fthiji such HdriintAtti^ iw 
w« [io»)i«8Md in butlitinjf li«th L'ni{iTiwf nnd boilers Hnil ship ita one 
wholr;— «ttll it in fair to rir tile ruber, on the other eidc. that tho 
buUderi of (he enttin^* with which ours Ii4mI to •.oiiipetc hare been 
celebrated for their effirieiKy und for the Ur)^ ftctiia] pow.T thev 
lu«« d^vfJoM-d, wh«n compared with their R'>Riiniil power, (t 
■ImdM iIh) b« remetnli«red that (he Wilder* u}>|Hiicd to n» had 
pnviovaly bnilt the fMC»t Ixoits of their dbtriit. The result* 
Obtaiaed arc as folluM-a:— Both vt^ncU wero nbout l50-.i.i feel 
long; fi2-e8j fiM't l)««m; * foet draft of wiitcr; 2til toa» di-i>Unc- 
ment; IM-borte power, nominal; pro{irlIedb)- iKdlUitinjtrvIinderii 
of M mchea dluoieter, with the unie propoKion of atruke to 
pftddl9-«hMl in both casea; nnd with only tiich differences m the 
engineer* aiid xbip^biuldorH in ench cane cotiaidereil likelv to bo 
ntowt BMwessful In earrjiii;^ out the execution of their wurt to the 
best advajitH^. The lerma jirescribed to both btiildera by the 
•iwlQeer of tlici proiirietor^ beinff cdenticiil, nnd with only' iueh 
Isntiide US should not form nn nbtitacle to whatever might cccm 

EM suited for obtaining ^reulivt I'tfimency. 
I BrtuUt lif lUperanenli an f'flocity wili tgual Pomrr. 
I WiTCtctMl. ComfiillKii tmrl, 
■ ailMd la-IS 1J-II3 ir.lln fwt hmt, 
' Tvnr JD'll IV-» niM'ty or •bnl. 
i-"-- *ir 4 17 dip <rf rbnl. 
Thaw an Ike rcniitt of ttccurale. trialx. nt the meiuured ttiUe, 
Hi'laib'Willi the tide nnd acAiiiil it. It i^ imporlMiit lo ob- 
■▼9 we wneunl of klip, at it serceii to diot* thiit it wan an 
deCcieiMnr of the entwine power uhiiii caiiw<l the difference, both 
eovtinra having; goav nt, as neurly kit pusaihle, (h« XHnte «peed. In 
order that the ntaleineiit jurt piven may not lend to fid«; nmclii- 
nojM, it in necewary to tttatv whnt were those minor dillerefiec<>> in 
VMwl ftod eitipno whidi each cuiioiructor nilopted aa tendiDK lo 
|^rMt«r eiBoieucy. The ware veMel had a flutter floor, and con- 
nderablv mjnurer (w the midxLip sectlou, wliich ww donv for 
duniiiishing the deptli of water n» wnnled for her u«e. In the 
utb«r vesM-L the constdsratlon of ilrikft of wiiter wa» rejected or 
•verlvoked, aiiil a iincr midship wctiuu taken, althoti^h with a 
larirer drufl of water. In uiui rone, bIko, the rudilen were con- 
sidered iM part of ths UBftli of the viiwel. and trciited occonlinitly, 
kad id thv uthn- caac rejected frum it. In tiic en^ncft hIm. 
•ltk«u^ the diauetcrs of tho cylinders wer* identical, the itnike 
of th« wsYO vessel wa* noniewhnt lon);er (Uaji the other, hut the 
diniiniilied effective dianteter in the Kliorter Ktroko rcdurW lliein 
t« nearly the wimc proportion. Thus fiir the exocntnL-ntt given 
<mly «•¥«« to prove tliat, practically, a coniiiderHtily belter rrnult 
has b«en obUined by a Bteain-vesicl built on the wuve principle 
thaa a conipelittir built under tundttious that are perfectly idonti- 
eml, in so far »a the public and the owners are coiii:erne<l. Uitt »» 
r«gU(Uthc purely scientific oueition, I shall add two other ex- 
perimenti uith the wave v<i8*el, which fnrniah dula of a more per- 
maneal and preci»e iiatur« — one at a liit;h«r, th« other at a lower 
Telocity: — 

Etperinunit on ihr IFavt Femtt. 

I. Vt*nHj <H mirl U-U ulin ui houT. [ 11. VcUclif vt tt—] («-«) mlln »n boar 
» al ■li(*l t<l,- „ J „ i)firbwl2l'W . 

aiip svt I Niip t-;it 

Tlir arn at nlijiblp iKUsu Inuoinnl nai SS't (ni. 

Th> witu* or truri im><«p*«i wh ;iimi*u r««. 
Hit arM vr |i>dillr-llu>U i»i> V> P tnl. 

The concluxion which I deduce from theie la«t exjierimeiitii in 
tbis that by niejtna of the wave furm onv may obtain ii furiu uf 
which the miftanve ihall lie repreiteotwl by 11 ^ ^ A H S, inHteud 
of R = ;i A II S, which i« the lowest niiinlier given In any previwux 
svsiem of cdnitriiction;— A, being the area of midship wction, H, 
the height due to the velodiy uf the vvmvI, and ^, the wei|;ht uf a 
cubic foot uf water. 

Comfitnithf Slalrtnrrtt t/ Prire* and Wages 4urlita He yatrt/rtn 
I8»« Id IvW. Uy Mr. G. U. I>o»rwi. 

We extnct the fuUoa in? liiUle» from Mr, Porter's verj- interest- 
tOft |>a)>er, reiid in the t^tatistictil Section. 

To hff^n with vhat in eniiihiitiflnlly culled "the ttalT of life," 
Uid ihe prie« of which ii n tftiu(f of the v*ry fiml i m ports t ice to 
tfaoM wko de|>eiid upon diiily <ir we«kiy wnijee. The ilb. h-j/ vf 
bread sold in the bakeru' Jiopu in Lundun, liiin li«i>n, in the uionth 
of July of eiirh yeitr. from IMIU to L8t£> us folluw*: — 

IMB. 1M.1. I>U IMi. IjAK. liu?. HMM. \<M. 

«ta. 7t«. Bjsi. :i<i. s^. iitd. ;h- 'a. 
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Mrat. — Tlie rellowlnr prices, per stone, are tlio«« elrcn for the 
primcst beef (Scola) ana Southdown mutton, at Smithticld, in th« 
iDontli of June in each year: — 

M'tt 00. Bnr. 

U. W. IMS .. 3a. M. 

41. tjd. 1M7 .. i». «d. 



BerT. 
ItUl .. 4*. M. 
IftU .. 1*. Ivid. 
IIH4 .. >i. SM. 
like 4> 4.>. 



.... M. iHd. 
.... 4a M 



IMS .. li. lud. 
1»«J .. U. M. 



4k U. 

k. 7d, 

4*. 114. 
U 34. 



CoOW I 

Cnt-a* 4 

Hie* 9 

CiirnDla 

lialiini 

llutUt 

Chnhlrc ihMoe . . 
Ilirbf cIlMH ... . 
ftitcb duo* >•■< 

■.an) 

Kbiva, pa* rwt, , . 



< lOO 
3 loO 

I we 

i InC 



< ....I 

9 ....4 
3 ....(> 
7....0 

7. ...a 

...S 



i. 
»., 
1 .. 

a ., 

7 .. 
4 .. 
T ., 
C ., 



d. a. <!. 



The r«tail pricM paid by tli« working cIasms for other artlclsi 
of food, and for groc«riei', in a pupulouit diatnct of London, wers 
as under: — 

tmi. I'MX l*a. 

; d, a, i. >, il. a. A. *. d. •. 

Tn. pirib i 107 n ..,.i lo 7 ....4 U m4 

Raw *»•(■>' U e toO 7 ....0 t loll e ....0 4 t>4 

RafluniaDBir ....0 74 loe Si,. -.8 84 lo U 74.. ..11 A* M 

" ' ■ 8 loa 4 ....1 

ft hi 7 ....0 

•t ton * ....« 

4 ido ;....» 

t lad r ....0 



.. 4 
.. « 
.. 
.. 1 
.. » 
.. 

.. » 



fti 



t«V 
U* 

M« 

uio 

9 UO la ....U 9 h>4 ID 

« • .... y 

t » ..,. as 

«..., » « 

V .... IS Id 

OIbSA Ii .. S» »la W 4 ....71 OloKl U 
7 S .... r * .... 7 fl 



los 

tnO 
1*0 

ia:i 

hiC 
tvS 
Uit 
too 

t 

e 
« 



Tba prltH (or lioe ur nbl (Inn. M lb»r *aT**'V "tllanDm ItOH Of lS4t. 

The corsiimption in ea«h yenr, from 18*2 to tHW, of nieh of the 
articles of which retail pricv kiire been given, as are imported, 
hare been — 

IM3 1M1 ISM !M4» IMA 1S47 IMS 

flafv.. nta., SM»4M.. ^vjkM.. 4UM41.. 4SMW4.. t»W48. . U.'MIM.. A»M>7-J 

T« )ba..a7.i«Mll .4ltiM9Kt .41»U77eL.44l»Hai..4lir4UM4 4IUt4«SI..4S7a;4l 

L'nITM !MlUGK..-illU:!MIM .SIS»Z«..9l993IIO..S«;ait;p..77Ulj;3..S7l>invi 

Ca»a SHMitV.. UiTVM., VkuUT.. UnW.. 1MI9MI.. BMVIW.. 3li<»»4.*> 

Kl.'< ewM.. Sltni.. :llJ.13il.. 4U4S0.. 3-i:i74.. &4Ma. UliVl. H;lt74l 

Ciirnnu ItSH'V.. iiiVM . »M'm . ?0V4t»t., 4M;<I , UIZX . AWKKI 

Kaiiiu* iiWjKi.. :u(i7<j^.. iVHist.. amm.. xtsm.. twUK-. khmu 

It appenra thus, that a reduction in the retail price of itiffar Axtm 
"id. (o i^rf. for niw, and from flrl, to Sd. for refined su^r, hna i(i- 
creved the (■o!ihiim)itiiin, Hiiice IBiV, by 2,«79,IS9cwt., or i(i iter 
cent. The reductiun of 1*. per lb. on tea, ti/,,, fnini J*, to •»., liBi 
caut^ed an ndditional consumption of "..ira.'ilil )h. or 18 per cent.; 
the retail price of colTtM? ha* faltttn frinii li.Hif. lo 1«. M.. and the 
conkumptiun Jia* been auKmented by 5,;ia,91i;i lb. or Itt per i*r»t.j 
thus adding very ninteri;illy to the comfort* of the working clnssc*, 
and chiefly the artiaim rlnxn, aniiing whom tJie incrcaiuNl i|uantitics 
here notSwd have priucipuUy been used. 

Strong cotton cloths, the wholcMile wrice of which In IBIO wai 
ID'', per yard, sohl in XH'iSi) for 9>f.; had fnlleii In 1^33 lo 4d., and 
may now Ite bought at from "id. to 2^*/. per yard. Printed calico, 
which Mild in ItilU at "is. vd., in IHW at Ij. Id., in IliSS, the liUciso 
duty having hceii rcmoveil, ut OiA to IW., niuy now be bought at 
friun 3«. iW. to H(. per piece iif^Sj yds., or from 1 4^. to 3W. per yard. 

Averafto weekly eariiiiigii at an ironwork in South M'ales, from 
IHitto I8ID:— 

ISU 

a. d. 

CtHntn. 13 4 

Hinna 10 7 

IMtuuwn II 4 

Fbunit'ft 13 I 

nilrta ti 4 

ClB«rlUlMS 21 

IUS.»ra 17 M 

Purttl«r» n 7 

Billtn n I 

nallrn al 7 

llj|IKW|hUun..3» 3 UI 487 V t WH l»3 

Slateincnt of the workmeo'a »arnliig« at aa ironwork in North 
U'aiea in c4tch yviU-. frow 1Ui4 U l»lll:— 

lim l»4i \int IU7 Lb4« IMt 

Co'Ilm.rin lUiil.sf t. d. a. d. ■. £. a. d. i. IL a. ■■■ 

ui>drrHl.»i.> . .. Id 14 git an 3ft lui 

Uliim cuii Mil, w 
'M. par lunl 1>M 

latmumi. par wrcll S 

Pkwiiuvr FtU«r« ,...14 

CInikt FUlrrt 14 

Fi.viiu«« K«<l.rn ..Id 
avAuria .......... 14 

fu.lriian » 

Kiillfn.. 3(1 u 47 ;« 77 • MS 4S b 

R.ll.u*lthirMn..Mi) » N4 WO lOa MS 1«S 

The following are the avernfce weekly eamlngs of 2.10 ban 
rtnpluyrd in uoc mill in cotton-s|iinuing, fi>r each year frum IMC 
to lPi«:— 

ISid, Iha (irnlaga anngwl |Si. |4t htad. at t,\\ apn an4 boUi •«'«. nf f**" *M 

■oU u|iarard*. aoiklnf II liuiiii a Aii. 
' .LiuJ il 



UMU 



S*. 4ld./ tlaHnfllirHnanln^i «uh>Lli>J ihoi 
ih. -Jil. * 111* uf Uit ■■& onnirTa >Im4i 4 dais * itaih. 
Ua. 4J. asl) 1 1 boun ■ <U|. 



I^c have purpmrly avoided reportiof; I'rofc»wr Wjllia'a lecture 
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fttth«Tav& lUU, on xYt *D>!-ll««t>on of lUilway DridRM tind«r 
the pas«4t« *>f benT^t- Uodic^;' nnd «l<tu I'mr^nur IIo<l»(kiiiviu'« 
ftitper un the 'Strmictli anO Etiuticity uf Stone nnd Timber,' rcAtl 
III tlie JbUchanioil S<?ytiini, tut llioy "cro UutI* ra«cly «»pUn«t«'jr 
i)Utcfnrnt« uf H«ine of thv fxitcrim^nU tliht w«r« |>erfiinB*d for 
thv "'Iron CoMminioii,'' and «htch »e Iiujm to li« hM^ shorlly to 

iironont to oar rcftilcr* in » nuirt cacniilele ftinn thun van given kt 
tinft>ngh«m.] 



THE BRITANNIA TUBULAR BRIDGE. 

Tb« linal Hfl of ibe BrUaQnla tube tuok pbcv on Mundky the 
lAtb tilt., the pcmiDnt-iit lnvel uf 130 fret ■liorc faiab-viitcr mark 
liHvintf bevn Kiica-^' fully Mitninwl on 8Aturd*y tlie Vilh. Tlits 
luldttiuiiatl liiiint i>r 3 (wi hod to be made^and vu iodisfftn-titbly 
iRi|iurt«iit to oniible tbe gri*»t tube to be juirwd i>n to tlii' utid. <>r 
luid tulie, in tbe centre »r tlie Krent towrr on ibe Atielrairu ^di* of 
tbe StraitA, and ao camplettnK one-b»]f of thi' paMii}(t' dcms.'*. I n 
cffectlnir thia it b found neceamry to prnviilo for ihi^ cxiMinniun 
Rnd rontrnctiim of su givnt a in«w< of mrtiil, which fmni clmiiKiia 
uf teinperatiire are rerr i-oiiiidentlile : tUe exireine vaiintiun in 
the Ui>Ktb uf one of tlie tubr^ betwocn auniinrr and winter U 
atalod tu be nearly it tnchen. To nuike proviiiii)n, thrn^fon;, fur 
thi« cohitlanC AltKriition in lenicth, i*liich would utlierwisc endstiKcr 
tJie aialiility of tlif wliule Htrueture, tlio (irciit tiibrs arc fixed in 
Uk central llrittiniiijk tuwrr in audi n mitiincr tha-t tlicy c»nnut 
move, but un cilbcr nidn wbere tbe tnb« unitva nitli thusu in the 
Luiil towen iind nbutiiii-nl.-i ou Nbore, they tiuvtl on muvetible roller* 
•f rut iruti 6 iiii'boe in diiimcler, a uvrtiuii of tbe wcijk'bt being 
•bo •iippoTt<'il at the li>n on balln of linrd K«'>'i»!t*J vi* tbe Banie 
itixe, witrkinif in cbiuuifW beaina and iwtioK in tbe 9ain« tray lu 
tbe rollers. Ucttideo tbiitc roller*, wbicb arc nov beinic placed, 
and on irhich the lube ba* tv be let down, nt tbe eilreme eiiil*, 
wbere tbe rails intended for the trains iti tlie tube are joined to 
tboM! on Innd, <x)ntrivanr«« arv u»ed tu prevent a guf b«iii^ furmed 
by the contraction vf the tube, wliicb miKbt othervLne intiTfere 
with llie pti«a>ge of tbe traiiun, Soin« uncp'rtiiinty lin* o^eorred 
witb reference to the floating of the iMond tube. Should tbe 
tides, &c., bo favourable-, it will take pla«e before tbe done of 
tk« prMent month; but if not, at the befpnnini; of Uecember. 
The hydraulic anparstua will bo brou|i;lit into action fnr tbe lifting 
of th« cocond tobe bn toon na it Ic flouted to tbe foot of the pierd. 



THE PATENT FIRE ANNIHILATOR. 

Tn the JounuiS for March laat (page ISTV we fC*-** tbe aubatance 
of a jianer re»d Iiy tlie Rev. J. Rarlov at tne Hoyd Institution, on 
PhiUipsa 'Patent Fire AnnihiUtiir.' Sotno iuterraling- extivrj- 
menta h^rt' !aLi-!y been ronihicted by tbe )iittt'-ntee, at tbe evlaUiiili- 
ineni of tbe Liimton (in» Coiii]raiiy, Vauxholl, and which were re* 
ported at tlie tiinf in the Mining Journnt, from which we Wfiiy the 
tollowinx very neimiblc n-ninrkH. 

"Tliene eiperJmeiilii KiTord convlncinjf proof that, while water h 
uaeleas when a lire in a buildinj^ hiit obtained a bobl, except in ^a- 
turatiDgiurroundiii|Ctnnteria|!>, jiTiil thiin previ;nting itaxpntid, tbe 
rapuum )i^neriited bv tbla apparalua are perfect non-ttnputjrteni 
uf combusition, and tnnt no fire ciin cii»t for one minute atter the 
almoflpherc surrotindiri^ it hiiH bi-en charf^ud by their npplinition. 
The uiithre.ik of Nevrr.nt nlikruiinjc f'reit in the metropoli«i of Inte, 
■n<l the approac^li of winter, when c&laniiti«t of thi* kind are of 
Dwre frcijuent occurrence, tins ngnin oJled onr attention to tbe 
nibject; iind, convinced na we arc of tbe souudnes* of the princi- 
ple, and tbe perfect auccewt vibicb niu*t attend its use, wc ebuU be 
most happy if our remarks tend, in the sinuUcxt dcKrt^c, to promote 
its Ecnciil adoption. .\» rvftiirds many uf thcne dealructive fire^ 
had oni: of iht: UrK^t AnniUilatun been in requiiition in tbe 
iMl)t^''^'u^'"''"' ^' ^''^ ^'^^ oiitbrcalt. the destructive elenient would 
b»ve been eubducd iminediiktcly, and the large amount of properly 
io many inMnnooi deitroycd would have been saved; wliileeveu 
when llie buildiuK wna ju uuc nmtta of flnine, had tli« firemen been 
tupplied with tome of the Annibiiiitor* vf the more poverful fxxci, 
the lire would hiTC been Kot under in a fen' miautea, iiisteud of 
requiriiiR tlie eserliuna of a number of men for perhnpaSO or 40 
boura in delu|{in^ the remains of the pr(^>crtv with water, iind thu* 
utterly S|Miilinf( what probnbly hnd e*cnped (lurning. It ta a re- 
markable, und one of the moxt ad vantMKeoiia features of the irt- 
ventiou next toil* anuihilotirifc power*, Ihut a* in«tantaneau*ly m 
it oatiRgniKbeH Hre, so immediately doc* it create a perfectly wbole- 
•poie atmopberc for inbnl.ition, .indtbe moat del icHte fnlfric* which 
■night e«cap«th«4ame<i «r« uninjured by th« vajxwrc gen«rot«d. 




Wo would tUwrtforc •iiKe^t to tbe bo^rd of dlrvetant of Iniunnl 
companiet miuiiitfinjt the fir*-bri<{*ile department, to Mr. Brail 
wood, the HuperiiiteRdt'nl, and to Mtantry in«tiriine« eampAniM^' 
whether it wo<il>l not he julviitible to give the new eKtinsui«liiR{ 
apparatiia a fuir triiil. We know ho* prone human nature ii to 
banic to old uaociotion*, and how difficult it i« lu intruduM ntw 
modes of action to the es'lucion of the old; but iu tlii* a^e uf 
iffiproroment and iwientific advancement, thtf pablic look to public 
men to carry out new di^tcoverie^ whicb prumiae to be nru<luctiv< 
of general benefit; and in thin intaasee notbini; could be more 
en*y, or devoid of any inCDnvenioiiCR, and, »t Uip «ain« time, with- 
out im-uli-in^ an expeti«> worth imming when the pr>»pe<tive bene- 
fit is considered, than for tho firemen, when called out with their 
enffine«, to bo provitW with *onie of the ]ar)te»t of the band Anni- 
hlliitAri, and tbun give them a fair triiil. Should thoy not prore-of 
the fldvaBlBge reprecented, tbe operntunt would he provided with 
the element tunially employed — water; but should they turn out to 
be{fcnernllr effcetn-e, an we expert they will be, it nninl, on con- 
aideriitiuii, lie perceived wlint a viiut amount of annual loTts would 
he prei'eul«d to tbe ('iimp>inir« and to the public ; while tbe aafety 
to humiin life would, duubtle**., form a Urfie item connected wllk 
their introduction. Durine Mr. rhilli|i>>'» lecture*, lie deitfnbedto 
thff audience th(> natural phetiomen.i wbivh (ir»t atiiciteitrd to bi» 
mind the idea uf ajiplyinu viijjiitirii to the extin|riil^ii)H! of lire ia 
buildinua. ll appear* tfiat, many yearv aiui-e. be wiu ou board 
an En^li«b maH-uf-wnr, cruiuing in the Mediterranean, wbca an , 
eitnuirdinnry phenomena iiccnrred, which few b^kvr bad an ''Pp4^H 
tuntty uf witnessing — the formutiun of an island frimi the '^''li^^l 
of the ocean by volcanic aireiicy. .\fter tbe consulidnlion of ui^^ 
above the water, where the oex wan ho lathunin deep, to an eilenL 
nf MX raitea in diameter, tlie roicanic HCtion contiiiuei) with crtia- 
ordinary impetus, i]ntwithstandini;an enonn»ii> rliivim waa open on 
one fide the island, into which the walcn fiuwed in fuamluK (oe- 
renta. Mild wen! ns imtimtly i^ecleil, in rombinatioit with rvd-bol 
cinder* aiid Anineii of tire, to n perpcndicnlnr heiubt of froW ' 
tbrc« miles. At thi* flwful moment tbe vewel, alHiiit two iniloi 
taut, wa« graduidly drifting, at a iluw btit certnin rate, with i 
current, directly into UiiavH*t liery upeniu);, nnd the cunat«niat 
and de*piiir of nil on board may be britrr fanclcil llian dcacnl 
All wiia jpven up for lu^t, when iinddcnly tbe eruption ccw» 
vast body of vapour eMcnpeil from the erfiter, and n currenl of i 
sprinKin>; up from the ialand, bore the appnrentlT doomed re 
nwiiy in safety. From thia perilou* Jidienltiri-, Sir. Fhillin* , 
ntrnck with the idea which ffirmed Ibe bnats of bi> pre<ieat inve 
lion. He t-onNideri'd Ibnt water, fxtr ae, bad evidently no eilln- 
piisbing effect un the flfinic, or even on the aonrcc fr»m whence 
It aroae; but «> Mon as aKtiffirinit i|Uiiiiily of viipvur bad formed 
iu the fiery depth* tu cut off all cunnedivn with the atmuspker*, 
and thus prevent nct'ens of uxytceo to support combustion, in- 
atniitiy iho flnmes were checked, tbe very foundation of the 
fire anniliiliilcd, »nil the mere iilwnd nlono remained to allow lbs 
eitraordinary unlbreiik to which Nature bad been subjeetcd. 
liuvini! thus embodied tbe idcji, tbe next dilficulty vu the «oo- 
atniction of nri nppiinitiin which ?boiild inntuuliiiieuuiily be avail- 
able, nnd which nbuubl be uertnin in wpemtion, und this liaa bCM 
most completely elTeclcil. The cbnrKo in the miicbine i»A obcm- 
Gol compound of a higlily-coin hurt i hie nature, but ooly when firrd 
by chemical means, ll then k>^i^> <>nt <* niual iutcnne beat, kuAi' 
cieut itiBlivutly to vupouriw tlie water cx>ntiiincd io the caw, aad 
w|)i«b. mixinfi with it* own rapoun, forma the ^ii>euui compuand, 
in which no fire cua exivt. AlthotaiRb tbuH a ntHctl)' cbeatical 
Dperiition, it it so arriiii|[ed that tbe Nnivt uneiili|i;bteo«d, or fivoo a 
mere child, can perform the action required with eu*e and aafety, 
it beiiiK merely pre*aing down a pefC in the too of the outer caae. 
Thi* peg breaks a capsule containing sulphuric arid, wliieb, 
dropping into n tube coutniiiing cliloiate of potaali and lump 
ftu^'or, mixed in tbe form of a powder, the char»:e above-noticed 
i<> inatuntly put in a otate of eomoustion, and th« effects mentioned 
are the result. We undenCand that the pnblie generatlv are be- 
coming alirA to the anfety of having one of the AnuiUtators in 
their bouses, aa oflfcring lueh «impl« yet certain means of «toppinf 
the ravage* of fire when in enibrvo; 'uid no theatre, bonk, or other 
public Mtabbubmcnl, (gentlemen'* country m.innoiu, where, from 
tlicir iauliited po«ition, lireii are gener^ly mi fatal, nor ship* hI tea, 
should be without one or more of these life and property «Avin{{ 
machine*. I'rpparnliona aro now being made, by ilie erertioa 
of a much larger building than tbe one on wbicb e):pertmeNl> wmw 
lately made, for proving ita eapnbilitie* on a more nia^niftcrut 
and practical sode: and on sucb expuiiition bein({ ouda, we iball 
again return to ine vnbjvct." 
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TUB CIVIL ENGINEER AXO ARCHlTECrs JOURNAL. 
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PALTKR !NDi:ST«IAL SCHOOLS. 



"H U nn ill irinil ihttt Wow« no one frod:" •» (he mclanihotv 
ivpBt thm l.H.k iil.fi- in thff Ut« Mr. l>r«iiet'« (■fUMii't.mfnt, 
^WM Tootinir. •( tlie t»rly |)iirt of the present VMr, i» Itkrly to 
ilnw psftil to itio mini; xi^R^rHl ion of fmitprr rhildreii, t-v bftrJiiK 
ttntrtcd (h# Btt*ntion of tho jiuUlttr, tn nn extraurdinnry di-irrce. 
» the manner in irhifh ttiOMC ^ntdhliKlinK'nl^ were mixlucteil. iiriil 
«eit«<l ■ vcrv g»nn-nl nnil juat i>r«ji]dii'« i^mimt the whole HVtflem 
if wlikl hiw bAPR t^m^ the '^fnriiiiTitc-iiiit'' of pnuprr children; 
inil in con«9<|ii0n«p, nn net at iiailiampnt wk* |iu««ed I9 «nab)« 
knnrds of f^Hr<li.-inii tn frirni iliatrii-t utiionn, for the ercctioii vf 
Irlioolw, Awoy from workhouae^ fur the cdunlion of |>Aup«r rhil- 
Ireo. 

AUhnu^ti |irf>juil!rp mnv pxiut njitiintit the ronfirOfpitLn); a hirfte 
inmUer of ehildren tocetlier, «lill. iintiH:ii thU in done to a (^orUiii 
lrt*ii l, imiitiT mAal«>rK rAiinot be obtnintNl and faiA to cditcati> the 
n. By oiluciiliiiii tn rni^Hiit, not only what U known «< orvli- 
^'■clMtol tuilii>n, bill aJM «uch indiintrial tiiilion a§ will in»lte 
'able iiervnnt>s -ind iiiiliiee rMpeetnblc mnstor* to t«k« tho ehil- 
n wb«n uf ]iri>t>pr tiffi', or tn tit Iheni fur oinl)j;ration. 
Tlie e(]uc«tii'ii 111 iriui.t |>iiu|jerK<-h»nl)( iEnntnt ull uf »n tnJiiitrinl 
ir Dtfri'TiiltiirHl oh»riicter, \* it nhtnild Iti> with rnforencc Ut the [irn- 
,hl« <lt-ttiii»|iiiri (>r the rhililrvn in After-lire, to vhum the ulilitv 
iraxlen nr fii-lil-lulxiur i' olki-iiiiic, ss the urentrr proportion i>{ 
T children have to )pin 11 Itvcliljdiid hh ni^nilttirnl lubniirerE; 
»n wh«n they «re engmifed in oilier aeciip:iti»i)«, Ihp now 
pnu:tiei> of annexing i<|]ciimenif! in <rulttLf;c«i, rcniler« n 
w](>d((e of ^itniiii culliv:iiioti of imjiortMm'B to llieni. Altio. 
him ■ ««nt of this knuwleil^, farmer* lire very unwilliti^ tn en- 
»giii buy* from witrklinuEeK; iind, in coiiiie<|iiene«. Die ehildren 
rmuiu a burthen ti> their imriKbeK luii^ itfler they oU|^t to be 
ftipportinp them^ehes by initeiieiident witrk. 

There i-;in be no doubt of the fai-t that, ho long il> the jtrwent 

Qrateia of riliKMlitin in u'(irkh<iu>>L'» [irevniln. r«!i|ion^ble people 

rill not take into their nervice either buys or prl* who h.ive been 

rought up therein, from their want «f indii>.tri;il kiiiiwloilge, or 

r«ail vf coiil.iniiii.ited montU (the result uf eoittuet with adult 

Aupers^; and nnlil Ihi* whnlo nyrtem Ik thuroiighl y reformed, chil- 

reo lu broimrht up viU be mken, kit now, by pmiple who are little 

Ctt«r lh*n piaiij>Br« thenisetves. and wi heruiiie iifrjietiial iiAiipem 

nd buitlient tu the Dnrinhet In which they respectively oeloiijc, 

rlth perbajH the addition uf wives and familien: and, therefore, 

lie cunrictton U forced upon uk, that pauper ehildmi mimt huxn 

indu«triiil educiilion, ntid be removed rroni workhuohe:* into district 

MtIiOiiIh, »•) early ax pitcilite, to iiroid coiitaminalion. 

It ii now i;eneriJty admitted by nil pt^noni ti)i<iM> upiniiinw are 
iBtltlcd 10 any rcmtiderition, llint no money return* kd himuI hci 
BtOTArt m that wbich i» expended in improving; the mnraU of the 
kboiirinit cliiMiek. This in nuikiiiE it a mutter uf pocket: but of 
pourie higher and better cviuiderittiuiui Hlioiitd iuflin^nctt our 
Ktinnv, 

The i^uiinlinnM of thi' Wnn<1»wortli and ClBoham, Croydon, 

Kllbtstnn, Hichmotid, nnd Li^wiolinm ['nionx, nn the first to ttet a 

OM esaniple to the rest of the cojniry, by the furniiition of n 

listrict whoiil. under the «iid act (for which they deierve (treat 

umtnendattoii); nnd for effSriontly I'arryiiii; out their ohjecl, they 

tSTe imrehased JO Mcres uf hind hy th*' Aiin«rley Station of th* 

Croydon ILiilway, at Penii^e, in tlie countv of Surrey, and they 

lave had pn-pnred by their nrchitect, Mr. Clmrles Ler, of Golden- 

•qunre. iti':kif;iis for th« proper acimmiinhdatton of COO crhildnrri-^ 

yic^ iM boya, 210 Kirl". <»><) '*<> inrnnts; and a contract hiiH been 

catered into for & portion uf the buildings, whioh are novi coni- 

Dtrnccd. 

Tlila cstabliibnient in to be utrittly induntrial, and no puiiper 

tIftcetH or gervanlH will he allowed on the premiseei; it hiIj liave 

hree \*tft cchoid nnd claM roomii, with apartments for •tchoot' 

naatrrs iH-'hool 'HI litre vH-s, nnd trnde-niantvrx ; for xtrnarcl, matron, 

ttbcr officerH, and daiiieKtie»; with di nine-room, ch^jiel, i-liaplniii'n 

WMD for rxnmininf!' and iniitrurting the childrenj boa rd- room ; 

Irardrobn, cutliiiK-out, work, mid htori'-momw ; two receiving 

Irarda, wilht-lothcH-roumH and btithHattuehrd; thnw kilclieno, Kvuf' 

lery, wrvanla' hall and private roome; bakery, Ijirden-, dairy, lava- 

ivn««i pliin^-ing and other hat li»; a (separate laundry-building, with 

dryinjc, iruniii);, mAn^^linf , and nirndinirrtioinH; likrwixc ndetnchi-d 

jtnfiriDBry-buildin^, cont«inin^ ei^ht distinct boys' and irtrlB* irarda, 

puma' day and nifiht roun)i<, rur^ery'. kitchen, wnsli^hou^e, and 

IsilBdry. There are to be «l»o bailiff'n buu^e and offici-f; dairy, 

BW-boUBM, and olhn funn biiildin^N; likewi'io bir|;« (.■urdenit, «u 

'tlial tbe boy* will be itixtructed, not only in trades, but in faroiiniif 

•Oil gntivmag; aud the girU in dairy-work, ^h9 buildingi ttrv to 



b« heatwl throii|fhout by warm miter, applied in n now manner, 
and t!ioroiii(hly ventilated by fltiea nnd nbaftit. 

The boy*', prl»'. nnd inf'intii' depirtmenl* are 4|uite distinct; 
and all th« servant* in the bakery, kitr)ii>n«, and office* aro to b« 
women, an that the ^rlii will be'taof^bt bakinfr, cooking, houM- 
hold and needlework; and the wbMe, when finiihed, will b« »' 
model for tbe gtiidnnre of other dixtKetii. 



THE NATIONAL KXHIBITION OF ARTS. 

Stnee w* biBt wnile, the nrhenie for n National Kxbi1)itinn of 
Art* and >lanurafture* biia made further prorreiui. A priratfl 
meeting of friend? of the Lord Mnyor ban been held at tba 
Alansiim-houM-, at which a deputation from the Society of ArM 
attended, and befure which the plan wa* laid, under the name of 
I'rince Albert'* Plan. Mr. Colo appeared a» the repreiieiilative of 
Pririee Alb<trt on the oeeaKion. but we eon Id not a^rertain from hia 
stHtementi tbnt FI.R.H. h»% any plan at all, the tmly <in<- pot fur- 
waid Iteiii^ that Ion;; Hineo prouuunded by ^l^. Carter llall, in the 
Arl-I'ii'mn: by oiirselves in tni« Joumnl; and by Mr. Francis 
WMhIiiiw before the Snriety of Arts; and by olhera whow name* 
we do not now reniember. 

If an (ihjprt which is decirahle Bbimld be earned out, there need' 
be no ■i|uabblinir a» tn who wan the nriainator. or iw tn who wu'j 
the flmt in tbe field; hot we are »orry for the ini«eraWr «rcophiincy 
which can attribnte to the I'riitee a projection to which tie han nn 
elftiin, nnd fearful of the ffpirit of intri^'iie and jobbery which can 
use tho rriiiee'ii tmnie to rover iti> nun npmtioni. 

This la a blemish on tlie beirinnin^ of the undertakinf,' which, 
it U to he wiithed. uill be ^ot rid of; and Iheie In every b<ipe that 
It will, for the plan ha* now attained ^rrat publinity, and i>i likelr 
to reeeive the aupport of many leading men. I'rince .Albert will 
be fi'lly »alis(ird with the thnre of merit abicb realty belonfra to 
him, of Itai'iiiit (liven hi* powerful influenre and patronng" for the 
ndvnnrenicnt of tbio eiiterpri>f; and it will be a titl« to ptiblir 
re»|>eft and evieeiii. of which it ia to be lioped he will earn many 
more in the cmirMr of hi* abode in our country. If the rrinoo 
biui not hitherto been nlile to ilu inuih, lie hiu iirverthelexs ahowo' 
the diitpoxition to hw nscfiil; nnd by presiding' at the nieetio)ta of' 
the Siiiiely i>f -Vrt.*, the Pint* Art* ('ommi><noti, and A^'cultnrnl 
me^tiiiK^ and many rhnritable iiirieiirH, he ha.i trreally conlribnted 
to the caii^o of prof^rew. It \* because the Prini^e in bo well 
worthy of pstecm, we tihould be "orrj' to sec hiu fame tarnished: it 
U berauNc the iiljuft to witich he \i!\» devoted himsielf is truly 
woi-thy, we itboiild be sorry it !>liould fail or fall ahnrt in its reaultn. 

It ba> been remarked with truth in the I'imfM lately, and in our 
Jtmnwiof lakt month, tbnt one reaiLon why «urh nn exhibition ha« 
not heretofore been e-tlabli<ihed in Ihia wmntrv is, because we feel 
tilt* need of it mm'h lent than our oiiitinental nt^i^hbonr<i; for to 
walk from the Kaxt Indin llouxe to Re|;ent'H Cireua, i<c to walk 
thnnieh a trrnnd exhibition of national arta and manufacture*. 
There are the window* full of ^U*t>, porcelain, and enrthenware; 
the artistically •arranged Khowx of Hilka, rottun*, woDlleim, ribbunx, 
shnwtii. anil laces, of Kiit,'land and raria, the t.carce-biini novelty 
of jeiilrrday; the art mitnufiicliireti, wond-iTimnp*, buokhindinp, 
papier- II I uc) if ornaments. pirture-franieK, iili'iie-)ila--ai ; fi>wlia|r> 
pieces; niiiaiL-nl inatrunienlii; cutlery from the first wiirkHho|i)i of 
the world; choice tooU; anddlery uniiurpHsird; a rich diNplny of 
fold, iriker. ami jewellery; watihwork; oiitifal, philo«i|ihical, and 
§ur|;icHl inHtniineiit*; alwi iniiny new aianufnctureii — cocoa nullilire, 
){iitta percha, cnoutchonc, imrianwiire; the laat pruecM in machias*' 
canriny, dM,«nerreolypiii,ir, dciiro-platinu:; thr newent npplicntloa 
of ecieiiee or art. Hert-, too, we nee many bintoriral eMta-blialf 
me nt« — tbiifie of the Arnoldia, PuIIond^, and '1' run i;h tons. 

The wide footwiiyi^ tho careful clean^Jii^, the p«id police, the 
plate-vbiX'V I'le k'>'* "t ni^ht, no le?« than the walkini; lialiita of ths 
popubiltun, ti'iid to jironiote the displiiy in iho shop ttindown, in ilia 
arrangement of wliith i>ructi>>ed hundu nic rniploycd, nnd in which 
the gtniui- worker, tliK i;'>*''>tter. and the ticket- writer find well- 
paid occupation. Ttiiui, nut even in the covered ^idleriet' of I'aris 
orbBziisiNvf tlic Eart, is there a more open exhibition. Kverylhin; 
ig made to niiaialer to Ihi* sliuw, and inntead of the upper ituura 
of the liouseti, ax in other sreat eitiea, bein|i occupied by larice eft- 
tabliiihments all the ^round-floortt in tlie trade streets are thrown 
into the long line of |;lai<»-ca«e>— the walls of the griLod ntiincum. 

It it precisely this Hlate of adairv whirli ninkes the inlluencv 
of Prince Albert morn valuable in giving any iinptibe tu tbe eahi- 
lilion, for there ix a vU bierlUe to be overcome. Tbu», cvea our 
proviociid tapitab ]ihv« bad afaows before Our«elvea; and tli* 
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iiteiumet Fidn of the United RUtn ip"*: ttimn |irt!c«il«nuy of ua. 
Tbe provincial flockn lo tfat^ oskiliittmi i>f ui'icliinery, or the bowtar 
fur tne mechsaica' iustitutiun, as tic dura lo the )[rcnt invtro]»i)i«: 
bul bitherto there hn« been ni> sut&cieiit ttfiutitstton lu vpvti «>ich 
Gxbibition, Tb« jrnllery^ furiiierJ in th« Kind's Mrwti by Mr. 
Chwrln Payne, ami tbe I'ulv lechnic ln»titiitiuii, were botb ynt- 
jected on a scale too inntimdcrutilv to fonn u complete unliuruil 
cxhibitipn; nnil tbe rt'liiince wav rutber on the ixiblirntion i>f 
liorcltiM tliHU iit tbe fvrmutii'n wf n Tiill i-oUccttni) of everything 
ultl und tio<«. ladecd, the call en the Pulytvu'liiuc liiittilutien i> 
fur novelty; ani) Ihv metropolitnn pupiilntiun mijijiurt it to a rnuch 
wa»19er extent than i» nupinned. To tbem th» •l)«p« an epoo — 
\VuwlH-icb, CbatUan, the Mini, Iht kliipy-tnU, breu-oriMi, gaawarka, 
marble wnrks, skw-milix, duiJiii, Tattwav KtHtibdi, telfrgrii|>h rtatiens. 
It murt be ■ometliitiK very new t« rBine wondor in a piipul.mtitiD M 
1ruine<l. Tbe exbibitiAmt o( tbe Sucietv of Art« begin to juill, and 
tlie prnMcutioD of the great undertaking will alone jtreacrve their 
n>nulittii>n. 

The result* to be expected rrom an exhihilLim hore miiit he ver^ 
diif«rent from tho«e on tlie ei>ntinent. Wc da nut want ft g-lorifjr 
man u fact nrer*, to teach gnirernmentii ur poojtte the vniue of the 
manufaet urini; arti; we ciinnot do much in iwiniiilntini^ tbe enter- 
vriae of our populatinn, fur tbAV are li|[hling luininxt thp trorlrf. 
Miicli of the TMiiIt will be on-io^ to claptrap. Tht' exhibition, in 
the (jueen'c Dame, in Hyde i'lirk will be a t^how nnd a liuliday, nnd 
tens of thouuand* in London and tliri>u^b»ut Kngtnnd ttitl pay 
their uhiliiii^ regnrdliKB ■'( nnvthing buL fating iMibtime fur it. 
Still, Homu goad miiy be done. Out pm^e^ in many branehoii uf 
matiiifacture may be made viaible, and thii) viU be an eiiiH>urii^»- 
ment fur future exertion; our short coin ingH in lutme inuy he miule 
known, and Kngliuli enier|irite may be dravn into freHli ehiumel*. 
We murt not, however, be unmindful of the inherent vicei of *uch 
ejtblbitloDK, — tbe prominence given to exceptionHl skill, — tbe want 
of relation between thif nrtistic-al und inecbfititi'al rmiiliit. On xnith 
OMaadon*, we we kniven with a hundred blndet, wliich are of no 
utituible uite. and a wbule table-service xithiiin walnut-^hell; ciMt- 
iiigB to nvai thiiBe uf PriiMin; silkii tboae of Lj'unit; — but, after u!l, 
a Mttor eriterion of uutjonal akill than any Expuaition, i^ the 
£. M. d. return of t)ie Board i>f 'i'rade. Kroni the lint Kipusitiun 
to Paria, there ^erhiipH ha* not been one in wbidi the wiim uf 
**perfidiouu Alhum' hjtve nut been beaten; there has never been iin 
flxbibitioD in a coluny, bin the phiehulder hat produced goiidB 
equal to those of the mother ctiuntrv: htit Uie ninimprrial reaultG 
ntmaia iina1t«reil. Tu niuke a K'lid article in one esxenliiil, hut to 
noka a clieap one ii aniithcr; and the musl succesiful iii:Liiufiic- 
turer li he who doeti the Ulter. and a« murh viitvrpriie must be 
exerted to elTert this — <"> after all the dii^a[intt iiinriufiictnrer ii 
comiiiunly tlie beat. He wUd can Muh^lltulo n machine fur baiidi- 
votk, not only obtains ixrealer economy, but greater proalaion. 

At this present time it U not niiioihle lo prtilict remill*. The 
organiiiitiun of locul ciimmilti'c* iliieH nut reijuirc iiiiy spcrbil nu- 
pervitien, but hereafter it will become of tbe gretiteat importance 
to pruTide prupcrly fur the suitable working of the undcrttikiiig; 
and unleMi it tie chii-^y by ibe n inn ii fart u rent ibetnielveii, we are 
flonvlooed it will fiiil. If, too, there in to be n centre of liiadyiiiin, 
tunkeyisin, and jahkcf)-, the fate of the plan will be sealed. Prii[c« 
Albert liiM dune bin part in Inuiicbing the undertaking, — he may 
tine liii inSiii^nce with theguverntncnt in ubtuiiiing granU of money 
and land: but Interference in the dduil^mu^t be fiitut. When the 
Prince is present, the freedom uf dincus-ion will he swnmpcd hy 
cuiiveiitiunalily; when ahnejit, ht-i dcletale will rule for hiiu, and 
he will he campromlsed unwittingly. The Prince's iiHine will bo 
used in every kind of way. m it haa been freely used in tiving lii:s 
name to tlie plan; and in.ilead of Mr. Wbinhitv, Mr, (.'olo, or Mr. 
Scott Huaaeli beinK reHpnnslble for hia own su^t^esl 10114, he will Hrm 
Limself with the authority of the Prince. Therefore wu xny, let 
the cummltteea at once take uutin themnelvea the necewary autho- 
rttyaad respontibility: do nutlet Ihein Tear to didjileasu Uic Prlitoe 
by moddliPK with his plnn or biH irrangcmcntit; but ratbor lo strive 
for what wul truly pfea.-e the Prince — tb"t it, tu curr>' out the 
)[reat enterprise in which he Uoh embarked HiLh tbcni. 

Let there be uo want of itid ou this ovcaaigu, but, iia it h deter- 
mined to have an rxhibiti'jn, let it be one of which England need 
nut be aahHined, and which ehuli aurpaas all wliluh baa been befucu. 
Tbi» we can do, and thirefore wv ought to do it; and the only way 
ia to BO heart and hand tu the work, — nut caring whether a prize 
fuiidnio mined or not, ur whether the pri/ei are or are not fairly 
dealt wat W neb brauvli wf manvfacturiug iudubtry. 



EXPANSION OF LIQUIDS. 

Ot a F^tnn^la far Catculaliny /Ae Ei^kmou of lA^uidt hg 

lly W.J. M«ot(ooa-v Ra.vkink, C.E.-^Frem the Edinbur^ .Vm 
I'hUatiff^ical jMirnat for Uetober, IHtft. ] 

llaring Ixien lately much emgagad Id maarebea turolrioc lb* 
OOBiparative cotnme!i of liquids at varioua temperaturea, 1 Ban 
foDod the following formnU very uweful:— 



LogV 



B/ + ^-A. 



Lag V reprewnta the common lof^irithm ef the volnm* 
gliven maiM of liiiuid, aa compared with ita volume at a eei 
standard temperature, which, for water, in the (emperalure uf ha' 
maximnm dcnoity, or A"-! centi^adc, and for <ithcr liquids U° Ma- 
tignde. 

I is tbe temperature measured from the absolute lero mentlootJ 
in my jiajier <in the 'Kliutirity of ViipiiuM,' in the fiilinhuryh Xem 
PkiLaafdiieal Jounal for July IS19, and ia fimud by addinff arfB 
to the temperature according tu the eentri^ade »ciue- 

A, H, and V, are three coniitnritii, depending OO the nature of the 
lii|uid, whose valiiei fur the cejitijfrAde acalo, eurr««pondin|? to 
water, mercury, alcohol, and 6ulphuret of carbon, sr« given b«ow. 
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The diitn from which the com^tantn have been computed hare 
heen taken from the following nuthoritieit; — for water, froin tbe 
etperimentu of lluU-itrom; for mercury, from those of Itp^nnult; 
anil for itlcubol and uulphnrelof I'atliiMi, from Ihow of C>ay~Lua«ac. 
As the eiueiiuienU of .M. Guy'Luniac give only the aj>pareat ex- 
pansion of the liquids in g1iL<««, 1 have aMumed, in order lu caleu* 
late the tnie expansion, that the dilnlation of the glaea oMd hj 
him wan 0(1003^8 of ilti volume for eanh centbirade degree. Thi* 
is very nearly the mean dtlntatiun of the different kinds of gluiL 
M. Itegnault haii shown that, according tu the cunipusition aii4 
trealtneiit of (;ln««,the coefficient varies hot wee'o the liiniu 'OOOiHS 
and -OUiJOWi, 

Annexed are given tablea of comparicon between the remit* of 
the formula and those of eiperimenl. Tlie data from which the 
conklatitii were calculated an* nurked with aateruks. 

The tutile fur water shows, that between 0" and ^0" centigrade, 
the fonniila agree* very closely with the eKperimenta wf IlallatrAm, 
and that from ^0" ti> Kxr ii« ithuIIh lie between IhoM of tbe 
CKperimenta of Gay'Lunac and Dehic. 

The experiments of Ony-Lnsauc oriirlnally gare the apparent 
volume of water in glats, a* compared with that at lOc)'. They 
hate been reduced tu the unit of minimum volume bynraBgof 
nHlltliillni's value of the eKlianalon between 4"') and SO*, and the 
ciiitflii'irnt of rsiinnaiun of gJaas already mentioned. 

I II the fifth cofvmin of the table of compHjiiMn fur mercury it It 
stilted which of the experiiiienliil reauIlN were taken from M, Rey- 
naiilt'a own meiiscircincnt* on the curve, repreteutiog the mean 
results of hi» exiii^riments, and which ftvin his tabic* of actual 
experiments, distinguish iiijr the •criea. 

In the cxp crimen till re<>iilts for njeohol nnd aulphiiret of carboi^ 
tbe rexpcrtive uiiitt of vulumo arc the voltimes uf ihoM liquids at 
their buUiug jioinU, and the vuluined given by tbe formula I 
buen reduced to the aame unita. 

Ssjittjinon Iff Waltr. 
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THE WATER FROM THE CHALK FORMATION. 

Jnaljffi* 0/ the Water /rvm Ute Ck/iUc Fnrmativn. Br Medina. 
Bi. kad iunrXK7. A&euttiiU at th« Iloynl Culk^ of ChrinwUy. 

The dmit •r^ll water of the Lan<l4>ii liftitin hna bcfn •iialy»e<i by 
tiTKhnm. The ntrihJne feature of thii annlytia u, tho 
«f lh« jiPMpncfl of «ii)j>)itirii-. ni-i(), mill the iil>«CTicc flf 
tcof potii^. The wntcr whk-h h<t BTinlyecrl, wns lukcn from the 
l«#p well in the breiriTv of Me^^rt. Coriilie unil DeLii^i^til, Lonx- 
■rro. Thin vW iint ilrm-i'^ndinK sn depu into the chulk ii» ttic 
Artedmn «ella in Tmful^iir-tfjunrp, in(liic«>4 ^[eiurs. Abul nn<I 
ftowney to cnbjwrt the water of tbe latter to nn Mnulyaia, in ordor 
IB compare the remills with those ubtHlned by l'ri>f«Kic>r (inb;!!!!. 
ThB wMer (III whtrU lliey oprntixl wim taki'n in the be^'inninf; of 
Oetab«r, 1M47, from the ibaft at the baelc uf th« Nalinnnl (;HlI«ry. 
[At H 'lp[ith of about lUEf f»et, th« water enter< the ihuft through « 
[iiircholr, which ]ihhmm the l.i)nd«n dny and j>enetTHtea into th« 
■lialk. Thus Ihe wnter rlMV from n ^leplli nf rwnrly UW feel. 

The ten]»((a1ui« «f the water is i^" Falircnhfit, it^ Kp«cifio 
■nvity i* lOOO-flS, tbe ii]twific eravily of dirtiilcd water beifiR 
]Otfi>. The water ift very ^h and very delicate; t«t-pnpcrs show 
ttiat it hiM an alkKline rcMtinn. 

The auhjoined aniilyiiia Khnun thitt the cnnitituents of the water 

•f (be AiteiUui nelU In Trafik]K»r-t*(]<'»''e, are ewientially the 

10 an tb(»e nf the wnter rrnin tli<? well in MeMrti. Comb« and 

d'e brewery. Tliere li iinly Anr jtoint in which the two 

atsn materially di^er in tuniiioiiltiijn. The nater which Profes- 

ir Onliani atiiilyM.'d, and wliicn. nn ntrcady mentioned, conieit fn>ni 

bijther «tratuin, was fuund to oonlairi no poteab mlta, wbiliit 

CK were Invariably preaciit in the water uf Tnfalpr-suuare. 

n order to preclude ttic pomibility of emrr, the water eoipltiyed 

leatiu^c wait ciiUeuted at diff«reDt period*. 

N. FaycD found tbnt tbo water of tho Artofiiaa Well at Greuelle 



coataiaed a canaiderahlo amount oTaulphnte ofiMtAah and ehlorida 
of mtaMium. ai> that it wc>uld anpear tliat (louiah enlu are charac- 
tenrtic nf the wacen from tbe aeefter itrKts. 

Tli« water aiuilywd b; Meurc Abel and Rowney did not contain 
a trace of iron. 

.Annexed in n tabular vi«w for tbe compariton of the watn- 
analTWd by ProfMBOip Urahatn, and the Trafaliiar-sqaire w«ier, to 
whie^ i< aniDxcd the rMulta obtained by M. I'»yi>n from the 
analjiiis of the water of [irenelle, eacli thowiti^ the number of 
graina in an imperial gallon. 





Cimibe (ml 
OttoatM. 


Tittitra.miatM 
U'clU. 


OraacOf. 




ia-r4 
n'os 

0>44 


O'OMMl 

I-IMMO 
IfOVM 

la-UM»W 
O-JVIM* 

f 10 HMO 
0«H)7u« 
O-I^WO 


trUDtt 

OMiO 
J MM 

rieu 

fuUK 


PllMpllilP»ri1ni« •>•.. 
















M-nO 1 (rMuall 


V-tAXI 



Tbe prexenct- itf p)i»iiplii>ri€ arid, fir«t pointed mit by ProfeMnr 
Grahani iu deeji well water. ouuM lie eauiiy aiu^ertiuiied m the Tra- 
blgar^oquare water, by tbe nieUit>d indicated by that chemict: tn 
raci, (III tva|>»rating tlie water to drynem, nod ^'titly ignitiii|( th* ' 
reitidiiv, the pboxplioric acid, eilRting |>artly In combination with 
lime and partly with eoda, \n obtained ahn^etbcr in the furm uf a 
w)(tH Mit, the Koluiton uf whirb depovita the yvllvw tribiuic Kilver 
a&lt on the addition of nitrate uf Hilrer. 

The large amount of organic matter contnined In deep well 
water i» very remnrknble, while the iiunntily observed in the watMr, 
uf a hi){hcr ttratuin tteemn to have been very trillinK. It ef identiy ■ 
arlties from the retnaina uf organised beiii){!i whidi have invariably 
been foiirul in tbe chalk. 

With reference to tlie nuaiilitleK in iirhich tlic ditferent ooinati- 
tuenttt are preitcnt, it will be ubeerved, on cuiiipurison, Uiot ths 
total iimount of fixed conatituenta is somcnbat dincrent ^£6'8ti nod 
tf$-40), whilst rery oooaiilcnble deviativiia are iiurueptilile in the 
qu&iilitieH uf the vari»u« coDatttiieuta. 

'I'lio mw»t «trU(iafr difference is obMived in the iiuantitiaa of aul- 
pliat« of Koda omtuiued in tlie two waterm. 



ROVAL SCOTTISH SOCIETV OF ARTS. 

Tbe followiBg eoDsiaBloatioM were made 1 — 

1, "/mptvremmlt in Fl-rrJ wwf Kn^tvmf IfMt, Miw a Ktm Dim- 
ColOfitrK liflnmeni fur rnert^iiitf lAt ia(Mt</y iffH* bfAt/' Uy ruoMxa 
SiivixkaM, Kiq,, F.B-S,E., C.B. 

Tbs tullior ttatcd that thii in*(rameat i* compOMH) of three pait*-^ 
parabaloiil*! minor, b*>ing llic conuidAl parlioa twhind the paraneter eut 
off. (nd ita plaew inpplied by a briniiphcrical RJIocter, wLoia ««filrt Ihut 
oAineidM witb the (ecu* of lh« p«nlji>lotd, wtiilo in (rout of ih* flint la 
placaJ ■□ tntiuUr E«as tulitendoig tt Ibe <«tni of the faraboloid, thn lame 
angle u tbat whicli ii tubtcDiled at ttial point by the greaieil double oidl- 
aite of thr rrdccloc, and baTing ita ptincipal form coiiiiridenl with that of 
the paiabciloid. Tbii iatlruniciit ihould thcorclictUj pro<tucc the lavil in> 
Itntelluht f-cl Jctittd flora anj' rIxu (lame, ai it iuclutc* tnd paraltdlett 
each ra; of ths whole iphir* tt ligbl, lo that Donn *i« lait by ili«erg»a«e 1 
h(lw«ea the tipa of the rilleotor, where, in tbe preuat ai range in* ni, not 
**ty much ibort of onc-btTf of the light ii loiU 

In IhJt inttrument the hemliphcrical rcdeclor tbrowi the llgbl which it 
rereltf* (''it., thn po*ttiior ball of th* ipberr o( ligbO tbrnugb ibe focut of 
the paralKtlnld, and while tbo oQler ting of thit liglil is ircrlved bj the [>aiav j 
baluid, and giarillelited by it, ibe central cwno ii icidvDil by the iniiuUr [ 
Icn*. and i* ttto parallcUHd, Tbo outer ring »f tbe anttiior half uJ the . 
tpbcie of Tight ii icccl'cd diredlf by (he paraboloid, and U |>uallclis«d by j 
il ; wbile tti* contrtl toat of ttft, wbidi, la the prM«nl arrangenoit, if J 
loit hy niiural diTer|*nce, it rfceived by ibn annular leni, and ii pirallcliul<j 
by it. Tbnt the nholt tj^hei* t-f light ii ecoeomiird. Tbii combLntiitia.' 
Diay also be applied mntatia aimtt^it la ttie HloBihiillon of balf if ibt hw 
rizoii of a lli«l lipttl, Vj awsni ut ■ lingte liftfl : the aniy diBcrence b(i(i(| 
tlia tubititutiou of two iraoMied pai^ulit omoiiIi lei lb« parabuloid, aaii 1 
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rnfror<)n^ hp\t for Ih* 1«di. Two of thm* Uitiamf^li ilirMiri to oppMJ'e 
iwinit nl llip Mm|>t» wniilil ti^hi u|i ili* wlxiln hoTlrnn. 

Aixilhcr arm htm of lighlliciute liiiia'ili]* wm »hn ■InK'nliril, hi «htrh 
the «hatr iph«r« af (■)-• can be pirallditcd b> oitani uf a lirainpln lical 
ivAecror iiUrtd bdiind tlic liihl, anil an innuUr li^ni, gti'l a (rnvt of rnn- 
rcntiif t"ially-frl1ri;tiii(( k'»* SMM* •!*« plaet-d in liont, >i>tl riH-HlinE frnni 
lltf Irm )iii-k ta (lin (rflnvUir. Th'M Ij^nr* «i<t a1>A af (■ in thFrnulvr). ai 
thrf kai|> Die pro|>«Tlj n( partllpliTinf; iltvttgfnl ray*, nnt aaty ia i terlical 
pUo« like Ibe mm* ia FtMntJ'* 6inl ti|liU, bul ilao in «ia<]i [itiine i>li«t- 
ever. 

2. -JBMMrb m JFonhnm'i Mhav Jr Town THUrielt, vith Pla»». Ettm- 
/iOM«, mrf liftfripttamt ^ Iht • LatMdm Mn^'l Uvllingt fhr lAr Wmkit-y- 
(TOHM,' rrrclfd te UlstpVWf." B; Jamih U ilsun, Esq. anblKct. Oljiii'iif . 

Th« •uthni' ttited Ihit lh«ie tno-dfl ilwpltln|i liair hf-n Mjirrialk ril^a- 
LiCd far toirni, whrie prciind it l«a ei|>«i)t)v( lo Klailr of ih« i«|iirii«. 
(iiilaico plan l>einp avaiUhle; <|Ft. fiutn llie Funccntiarlnii of i'ua<(>iri*ii(«t 
rDnlalnpil iii ilirni. anil thr rn>nniriipal >riantrpRieiiI uf Ihrie in tr|nrd to 
■p>rc, pmrntiiir XUt firmrnit of IrnpiOTcmrnt And rmnnmy niiiilii-aSlc tn 
fiiUfct. TVie ttftiticiila'i are ■» folluYii: — Tli«liiiilillti| ii fiiur Rlnrita )iifh; 
the grvuDfl tiury conliini > luti-facliir'a h''Utc, aiiJ ilx oUifrii tlo thr«« 
itppfr *tor>*t cotitaiDi eight houirt tanh, ■rrsngr'd on ^acli aidr »f « iviitial 
f«aM!;«. The Udcr i* lit al each rud; aUo, Ihp fluor of itU|tralci1 fur 
•hnut S t'*t at *aeh *nd la admit of free vrntilation lo Ike rnof, Hkrt« 
lhrr< arf two corrt* pan ding lowMrrl optriingi. Al thn birk, on The );routid- 
•loi;. ti I mili-hnuir, nilli Ihre* pair vf liiht, Ibres b(itlri>. Hiitl a ctntri- 
fUfal difin; inacliiiic : ilTntdinK (ucli trnint aii nppoiliiiill; af waihiii); 
tkilhraonce in ihrut rtrii Irn flaTi. T>rrtt is aliu a Imli-buuie.riic pluitcr 
*nd thottrr balhlnr- Eacb hniite it conUiiKd in a clrar *p«cc of 18 kjr I6g 
(«t. Thtrc la an cnlranct-lnbb}' lo «cb. I lij 5J feit, *itb Kktttrlntrt, ef 
paiKl (iec, mil tnnlilalpili Ilia appiialiu U *(ni{dc and itiofi^. Thr aiiiii 
aplHntfnl (which i* mort roam Ibtn kilHirn) miiilain) • ritar KpMt of not 
Ifm than 132 iq'Mre f«et. bj 9fMl high ; b»idn — 

1. Two hrd'ClniRii. in cornnti diaganallf a|>|iu*it* to ttcb Other, aii'1 enii- 
lainJiiiT rath a lieil-holtnm, i (trt bf 4 (rrl, tiring ■ fiatiic of annle-itiit]. 
BUrd-in mih lrnn-boiipin(t, weljired, wlih dfrwioit'inmrr In (innt of laoir, 
atmtpng 11) tijiiarB fret. Ono cloart it ciitkt'd with a paiiitlun 7 f<rtt 
liigk only ( thn olbtr 1* <nc!<itcd Ui the «(ilin|;, hul «>lh to ofirning over 
Ihe door fram diiDr.r>a»ii! to rrilin^, hoih thnt adit'ilting llir trr« riirulalinn 
r4 (be air of Ihp mam nparlir<>nt oier thpm t Mch hat a ih'lf for band. 
liQiea, 5ie — 3. A ifvDnjr, contairiin; it dreurr wiih t«s draiirra. ahelte* 
a'lot* fo( diihr*. Ac, xnd rark lirlow fr<r rooking utrniili ; a pint wilh 
Ihrf-r tiff (if ihclit*; a coal-bm lo rnnlain i'J Ol. of coal: a (Ink wllh 
vtler laid on ; aiiil a rtcai woikliie i|jaic ii t; 3| fr«l. — 3. A Uiiitr in 
(•uliiile «a'l, villi wiiidow-fraaie Cllrd with ptrfuraicil einc, aiiil dvut on 
iinner aide. — i. A cut kinii-raagEe in i-hrt flr«-)-l<re, «itb oicn, open fire, 
and baita-r. — &. The kc-»ilh lu Hr<.|iUEe (if «a>l-iroa, nilli low trjinieutdl 
fcndti lail with iti and in lli* boltun] *n a*h>l)(ix cnrnril hj n gtiting — 
for thr FcnnoiTi^of tar-t. — 6. The lonrirsaih onl^ of main window ktinp. Iinl ■ 
tdnaum and louv(« toard lor i«niikilr>n ah'ne Lh« uitper taih i Ibc luwei 
one Etiil}' hruuglil intidr tu fanlilain lli« tlcaniny of both. 

Tbe rrot (which Is |ia)rable qiuatlrilir. in (dvsDrc) ii HI. 10*., Inrludinii xit, 
water, and all nther r>i(s. cxrtpling llie poni'a tatc> Thr |a* i« tupijllrd in 
lliv cTcningi till tlcito oVlock, througliout Die jcar. >utlce ii \i\itm \j 
tutniiig il l>all>i>lT Aur mlnu'tca befurc cinieiii llio mrtcr bcm| in (be Mib- 
fanor I ttouie. A J«t Is burntd til nighl 1b tha crnual paauge un each 
Door. 

3. "Jn Jmpnrrmtnt in lh« ErpaKsitt •S/em)»-£W^e." B; Mr. i. C. 
rKAKca. of M«ncbeiler. 

Tilt iniprofcntrnt ronlnnpUitd by \\it laDioi i* VtWtA In i^nniitt in the 
ipVl'micn uf IwD trlfirling <al*(i. in addition In (be ripanniir rrEii'*lor. 
rne lo each mil ol Ihc ilram cjliodrr — filed in auilabk paiiagci, ivhivb 
(aff.ixunkate with Ibc kaile tlraiLi nr ((b*ntl-)>i|>r. H* tlatr* lh*t Ike ui« 
of iheif «>lvr( li lo pir\«nl Xht prtiiarc npnrt Ihe working tiitf of tb« 
|>lttOD Irnni fatllnii below ihe ifal>laii(« or back preaiuie uptin the oppoiitc 
thh^a \rtf tutumun uccuitence in cari^iEig out the ct|iin>ivc iirinciplit, 
■tlhvufb itirndtd with irry romidrrnble Id» nl pfiwrr; and thai the pto- 
poKd inipm^rnicnt ii chirlly adaplrd to locuniolivn and oibi^r DDn-condcni* 
Ul Mpaouic citginct w)ig(e tbc po»tr ia calicnicly vanaUr. 

A. "^n Jir-Trtp. or Sliut'TVap, /or yrirmting imiiavi 'ffveU preer*i. 
nip ftvm DramM and Comrntm Sntrr*." By Hr. Jamkb Kobb, Cat-workt. 

II tdtilii|[lofi. 

Th« modal ia ■ bnx, wl4!«r at ihe lop than it the bntt^in. ani) kivlnig a 
ftiip of Irilhpr fixed toutid (be lower fdgr. to atiiil in inaiLinp an air.li^lit 
Joint wilh the vaUe. Tbe ralic It a nut piece of irun, luaiJe lit^e enough 
10 cotir ibe bollnin of the boi, lo wMrb it ia altarUrd by a binjtt on one 
aide, wbtrh alto forma a leiir, on «)ilch i* hnng a haUncc-wci^bi, for ibe 
pvipoM of bringing It loin dote tcrntici wilh Ihe boltoni of tbe bui. Whrn 
ftllcd into Ihe mtiulh of tlic drain or connnua icwer, and covtrrd iriib an 
irnn fiatin^, Ike aullior tlaltd that )■ becomea an tffiticri prolettor in att 
weilberi, tapecially la il dot* not depend on water for prevtMiting the foul 

tir from blowing ibtough. 

b, "A StlZ-Aclifg Wtier-Utitr." By A. Cabkice. Et^^ of Glaagow, 
Tbe iDthor ilateil thai Ibia tneler it • rlnte leHel of any a!ie: rbai the 
water i) iuliuilui:<d thro ugh a talvc, ttid wlitn it leactn up to iti« brnd of 



1 Itxed ayption, 11 it dituhirgtd into ■ receiter below ; that the nl* 
rinacil while lh« ditekarp continnt* by n>ran* of a ■•ram o« a fuicn 
itiaidc the mcle(i (« IIm endi uF iliii tieam m ciiain conneciioo it nuitr,! 
that ibo talve it drawn up liy thr luperinr wrt)iht of water A->nlnt l'>'nt_ 
lh« >>|>kflri Into 1 parforatd buvliei. The nombrr ■>{ dlM'l^arg** n iiwtirstM 
by wiiwl-ontk limilar lo ■ fti rorl^r, the n>n«e>c<-nt bring oblainvd ((An 
thr arbor Ibat (irr«t Ibr bftiu. Tbe end of Ihii arbor eomft 001 tbrnach 
the meter, and wnikt a rate bet- «hcrl. with a pinina ol ten leeret on lit aua. 

6. " On 4 jVnr V^ht •Voae.Cbci." Uy Mr. nAinKL Bubikk, plambar. 
The author itated ib«t lliit vahc cock la aupi^riui lo tbe coibwiou tocti 

either fill ilrtm or hot ' atrr. It h llUrd wilh a rtlre that neally Bit I 
case i the iplndlr it nilcd mih • ipiral apring, whitb iMkca it adf>»lnilli' 
and tbe tpindlcr \itn^» iliriMuh ■ atnflag-tioi. 

7. " TVdm Pircf mmrd 6y a Sjtripg <if Vtdetmittd CtmteAom:.'' 
Mr. William ^^With. clocVmalier. 

Tbe aulhat tiaird thai be eiaiicvitDt iha auiierioriiT of Ibia tpriaf 10 ee«- 
tltt in it* prrferl initTlahtlity. (mm tbe ilite'icn of fiielioa, •adiheiia. 
plicttytflta appllcailon. being In thtr form of t ri»f:, one red of which b 
pAHCd throtigh a [niece of alee) with an eye, to which ia attadied • book 
connecting it *iith a pulley, both cnilt being fiiEil at ilie bolUmi ol Ikt 
caliimu by ■ itccl pin patted oicr Ihcm. 

8. " Dfittiiitioit and Ih^irni/ lift Glau.ltloitf»g Jtppvniva" " 
in-ifilion and /Jioirmy n/ a AVte Furattte /tFT Ucttmg Gin*.'' By 
William Cuuren, glau aianufncitirer, Aberilren. 

Tlie auLbiir reiiuika, that owiiii{ lo the manurartute of glaaa kattag been 
to I'lng chii-Dy in iho bnndt nl monnpnlitlt, and rawplrd mifc tinaimt 
excite rtttricllonr, ihc principle of tbe CieWB and ptatr gl«ta ■eltini fttr< 
nacei beie niidrtyi'Lic Utile ittrralivn or inip(v<tmrnt for the leat balf 

century. Dining the itri'onip oil linn of Ibe iogiedirnl* uard in the ntai 
faetnre of eeown, iheet. and pUte plata, Ibe appllealioe of beat lof 
eiticiblei or pnti, by the pieiriii tiLl«ni, ii delecliee anil olijeeuoti 
Ihe ptpient mixlp of mrlling i» in ■ iquarr fuinace. vitk Ibr pola plartdlt 
each tide, and ths Hre In Ihc middle of the (umact ; Ibe flaoM atMl belt 
a- iioE on one tide «f ibe pol*. ai.d paatinjc over the tup uf tlie pntt in Ibe 
woiklog bnlea, the lurnace ticin; fed at each end. By thia ineibMl there ia 
a great woate ol ftael at>d hr«l, and the boat bein; ni«rc ioimediaiely on ibe 
■ide nf Ihe pole, tbe dccompotiliori and fuiing of tlie nittenali brpio al tbi 
tenire or middle iif the pui, and i* not rarrifd on retululy, wktcli ia Ihe 
meant nf caming teed and other itfffU tn Ihe gUat ntelal. 

I. Ily the new nitlliod ihe heal it hrought lo aet tin Ihe hotlotn ofAi 
poll, where llie decuinitoiititin ind fuiing nf tbe niatriiiUiMi)ihl u cu«. 
mrnce. uniform and regular in it> proiirrie lowardi the lop nf the crwrlUf, 
and by tbit meani etpdling more rlTrcliully the ■•rioua f aiet dwalog tke 
procott of meUln|[, which, if tbcy be reiainei), are injuiiom lo the metal. 
— 2. Tbe CO iiki ruction of tl>e teate bote ia euch, that the carbon a teoiu 
matter eonlaintd in the (»el it conturaed in p*t*ing ibrongh the gtait 
room, Iraeing t aniid pure body of heat in the foinaM, nndcr and arnuad 
Ihe pota, and ibeieby prciTiiting Ihn carbon a i>itoijt matter from Bcllng npoe 
and ditcotouring ilm mrlal.— 3. From the Mibdivltlon of ihe leaie hu1e«, end 
tbe retciilion of tbe heat, the metal It fuied in a ahurter tpare of timie. 

9. " On /Ae .VonK/irftire q^ Krifi-Cku, anj on (Ae Ini kiadi ^ Gbm 
for SfamiHf and Entttnrlti»f." By Mr. WiLUAM Uoot>KK, glatt niaalUaC- 

turer, Aberdeen. 

Tbe author in bia comiDunicaliun remark), that Ibe gUci ataincr and CMk- 
meller i* tubject lo frcijiicnl diioppoiniiuenlt and loMei, owlnf to the *>• 
riety and different propoititint of Jngr^dlrnla uted in the iDeaiarBclure ol 
glew aincr tbe me of kelp wai Bband.>ned i each kind rt^uiring a riiffereal 
degree of heal, anil piodiirliig dilTereiit reinlti, when pwted through Ike 
eniaietllng anil iliining kilnt. Engliih crown glau ilandt a prater brat 
ihan ahril )|;1dbi. citn aUbhugb or the >amt cniopotillnn ; and Uiii la awle| 
to Ibr peL-uliar mrlbciil nf ipanafaciuiinjt il. Glaii made frtMU Otboey Mf 
piodueci tbe moit brilti«nl red colour, and which hat ■ remaikable proputy 
o( Innimiding >ed rayt of light al a great diiiauce, and on that acGOOWl it 
ia prefairrdlor lighthnmee. Tbe Frpneh ruby nUte, though of a rich and 
hetuiilul eotovr, hniDoi the tame refleciing power. Tbe author tii*ea tka 
following teeipe for uakinii krip glau for iliining pnrpotra, ae inecriafnlly 
pnelited by bim for a nsmber nf yeara :— Good Utkney kelp well fHMnd 
and lilted, .liOt) ; l.ynn Mnd. Z24 s ^32 pnundi. orll frilled loKelber in tba 
cilcir Bieb ; a due miituie uf cnllcl lu be aibled white founding. If H la 
required to improit ilie colour, reduce the &33 poundt lo powdert awd aU 
lutftaneie 2 lo t, nitre 8, and ancnk 4 pauiidt. The whole to be intinMdjr 
mixed befoie founding. Cullel may be added or not, at the Jiaerelton of tk« 
founder. If prnpeily tretled, either miilure will h« found to produM ■■ 
e«c-el)rnt led colour In crown or iheet gittt. by metna of ihe oxidM of liltat 
nnd antimony, In the uidrI way of applying ibeni. 7he aotboe itatn ikal 
kelp il now alinoit entirely out of utr in muking gtau ; and that a apwiaM 
•I tide 11 now made to iriimlilr iLtlpilaii in appeadnce. (allrd 'daiktbeet 
gtau,' and icld ai donblr price, at kelp glati. It it mtde from lanil, ek*Ik, 
ccmnioD tee tall, and bioken g lata, and tDm* timet the uiualaUclr tola meul 
it tinged nilh the oiidrt of i'nn and tregancte, or tniithy coalt. to cvuMH* 
feit kelp glut. Ihia "daik ibeet glaai." when Ibe alaiMng mogwa i* 
applied lo It. givet a ■ illngy red rolanr' with a ilow heat, l>wi wUtm tied 
uilh olhet cnldDX. Willi a tiuiil beat, il produrrt an 'opaque brown cuIhi,' 
ioaicad of the btilliaui iitnipaidil red ci;«ticd, and tbe aititCa woik ta 
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rpoileil UjanS dl remedr, The tntbor Mitn lli>t Orkne; k«lp ;!■•« ii 1h« 
b«»l fot ornamenul "oik tnil picture inbjwla, nbcra a brillitil red culonr it 
rtMfuircd. tnA ihM tli< oitrkei ibeet glu*. made «itli Md«. aih, o> hitjtPi, 
ftc., atid Mlected a* MioudeM ai potnbU, U ihe btat for cnaaelliiis pur- 
poan. ur fof light oniije, fellow, aud lacMn aUia cfflonn. 



MOTES or THE MOSTB. 



Gurmej^i mgh.Prtmart Sleam Jrl far Smagt rra/iVarian-— Snme acMont 
•ypaand id IIm murniag paper* a Uw mttU lincc. of an «i[i1otion of ttwer- 

el IB lb« Ptiir->(rc«t »(wer, [tlackfiiirt-roail, in cnnarqarttn o( tli« Mwer 
lag ect-MtuA with ili« rumMc-cliiianeT of Mntra. Amlirnnn and CiUlrj. 
A mcMt inlerfUiag tnd jvffccllr ••lorcMful ciiperimcnt wiib llie itriin.jM tA 
3dr. Coldiwonhf Giirn»T hai (low be*n lri«d, f«r axyrUining ittcapabili' 
tin. iq Ihn van) ol Ifi^e g^nilenicn, who thui dMcribe tha operation and ilt 
•ihrti- — '• AcoiuniuiiLcaitoii nai marie from our jard to tha icwm b« a 
•toon piping, 12 indiei diamrltr, itiit a ittaui-jrt thrt«.(ijliUii of an inch 
diunetcr (aliout the tiu of a larngouae qoill). taken ftoin a tmall hcibr, 
waa. bj a p'opcr artangtiutnt tif oonnectcJ ciUndeis, made l« art Bi an 
«3ha«uliB| |*w«r, and tliui draw th* fuol air (ram the jcwcr. Tlih Jet pro. 
dveari a noat anwecful f nrrent, »nd in flgp ciinutvt after It na* lel ta action 
tbtt Photo •( the pMtilemial T»pnnr wai il'««n out, and the flutbing men 
wete ible la go iulo the tewrr, witicli, for nrirly two y«rt patt it had been 
impoatihle tornler. Al the bliekftmra-ioaij Bnlry. lliejr (oiinilinoil foul and 
putrid depoail. Kg the dtpDi of four feet rijiht iiit'be*. ellialing «ulphnrflted 
hjdrofaa, and other peuoiioui lawa in Urge qiiaaiiliei. umplaa of which 
ba« fcaeo taken bj Mr. A. Andenon. which be ietendi. in ConjuDCIion wilb 
Ur. Ure and Mr. Scantin, to a«ial]-K earcrullr. Tbii dllb ii bd thick llial 
lb« (hoTelt lUnd oprigl.1 in it, and (he rocii found il m diOicuh to wada 
thraofh that thajr coutrl not pr«eeed further than 3UU ;atd* up the lewtr. 
Tbia BOtoiogall the lutn.bolei in Priar tlreet bnTC been opened, and lh« 
men baee gone iato the »e«er at avery point. It ii in the lame itaie of ae- 
catDulaled Clih from end to end, with an inclination mnatiig tonardi our 
lactory, ori(!Xnillf intended to go to the Thaiuo. through Union.itrMt, 
■W* tettrd the dowo'catl draft »f frwh »ir at eterj man-bale, and foond li 
tobe 0* eoniiaerthle irloi-llf wben lb* jrt w» on, drawing in rapldlf Ihe 
wByeor from amoktng paper, and almoit FDilantaneouiljr rc-produnng Sams 
fey tbe foroa of iha cnrrenU At Hie opening of th« Urg* tener in UUcV- 
IHaea-road. Ibe draft waa 10 )lro»ii la lu ohlige ihf wnrkmtn to lurrauiid 
Ihe Ught with hia handi. Tbe offlcen of th« coninilMion hn^e lel mm to 
wort to cinr out the i«w«r. and ihrj can reitioia tbe drjKmt through 
BiacUian aewer, iiutead of drawinc It op into ihc aireei aod caiting a«a;. 
laaa«xptrim<nlnadeon the 2<lih ult., tht aclirtn oflhejet wai iiopped for 
>«t Bdaal«4| the du«.n.c»il tif •■■« iliq stopped it everj- opening, when th« 
tUnA e*(r the man.hola in Blaekfriara-road mm iniuppottable ; Int within 
M WCOnll after the jet was agiin put on, Iha currrnta were reverted, ai if 
by magical eomnuDd, «nd all caiuna to the itreet ecaied. Kr*>j one ac- 
^Minted with the power of the tieam jet. u now applvrd to the eeniilaiion 
WcmI ninea, wmld eipm thli rciuti in tii aptilimiion to the reaiilaiion of 
•ewtni but ibe n<M iuieieuing and tiliublc jMlut lo the )iiiMic ta Ihli 
^eralioa a, that il arkt only Jrawt off ill ofTtnaiie eDiuria, but by a limple 
Hoeei* deenmpaaM, and, in popular language, dciCroya it on lh« ipoL 
Tha withdrawal of Ibe whole mua of giironB >eiraf;c front Prlar-rirect hat 
■itl lHf Ulaled tbe air, nor ean ii b« deieoted ai any diiUnce from lie ap- 
iwa hs Ibe moit dclieaia tatti. Theaa temarkkble remit* bti« 
effected in a few hoDfi. at a very Iriflinf out, and it ii quite e>iilent 
wa htvt now at command tlie meani of elTenuaily and wftly purifvioe 
Ibt »«w«» of all Looden." ' v > 6 

Tinier /Veaerwer.— M. Looia V.m#l. of Bueao* Ayrea, hni obtained a 
patent far prciening from rlnlriKtitiii by wuriDa, iiMecta, dpcay, arLd Are, 
ccetaia (egelable bu<1 Duiiiial iiibitaiice*. Tin* InTenlion coniiiU chiefly la 
im^nC^atiag, »a(oralijig,<.r eval.ng iIiB ■ubitaoce i« be prucrttJwUh a 
9<ilh MriatioD of ancnlr, alone or combiacd with oiLer oiaterlala, Tbe 
•vltllloa Ii ohiunod hy boilins an irsenioui acid in water unii) il iadii- 
•olTcd, and the lliiid bMonipi clfir and trauipareal. The proportion of 
vaeak to water it 1 lb. to 40 gaUonE, ind ear* theuld be taken not to allow 
Ihe Are lu touch Ihe aides nf the hollrr aboie ihewaler. which would otuM 
the anenic lo mblinate, and ad injurJnuity on the heallb of the workmen. 
Tbe ^aantily of waicre>aporatBU tbotild be replaced by Ihe lame quantity 
of frtih water, ia order that the rtlaiiTC proporli'Ona aboTe-nitnli'Dned may 
be maiiilaisad. Or, a c«nMntrated lalutton nay be formed by ditaolTlng 
1 Ih. »[ BruniciaS gillani ol nitrr, which ran b* pruened fin any length 
of llaiclii wooden tctielt tinlil it^nirad for ute, when eiery fire galloua 
■Mt be dilated i>ilb 3i gallona of water. The artide may either be im- 
■enad in or waahed over with iheiDlulLOn, and then drieil. wlicrphy it will 
•cquirr • ihia coating of artenio, which wdl l>e impriccpiible la that *enan, 
bol aeuffie^enl {>f<aFriatife *|ainil Ibciafagei of intects, &c. Or, 1 1 may 
ba inprrgnated with the aolmiaa by eihiualioii or prcatnic. Whan tbe 
aolntk« M le^iiired to dry igiiie'kly, 6 lb. Of alnio lo 1 )b. of arMtile are dii< 
•olTCd in it. Topfrirrre limber from Bte, it U to he iiupregnaied with a 
aolution of I lb. of inrnlo. 6 lb. of alum, anil 1 lb. ot poiau, in 40 gallona 

ko/ water. To pretcve tiuitier immertcil Id naier from decay, tnd the 
ffKr>|«i of Uw worm, il iitu he palalcd oni itltb Ihe aolution loiiad viib 
0(1 w BBy *«ii«bla laiiy luUcre. 



I 
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£a>r^'iif /orpe.— Thii eiWnaifo and Entemling warkihop nf Induilrf, 
Ibe property of Meun. Fulton anil Neilton, aiiuiied in Laiiccaeld-ttreci, 
Anriertloit, near the font of the i>orth-i]uay, It celebrated foe the prMluetiod 
nf Ihe hug«»i and dncti piece* of forged iron work to he found in the ihree 
kingdoma. Wbcu in full opcratiun tbeic are ihout 100 pcrtoiu euiployad 
oo llie pr«mi>eii >eient Meeoi cngiuet conilantly at work, and the <«ri«ua 
proeeiitd for Lh« co^r^raio□ of common woitblett-leokiag aciapi tnto |KiB> 
deruiii hart and iliafii. Btled 10 drive Ihe paddlet of Ihe largest eiewnert, or 
the wheiU of the mnit rxientire mannfaetoriei, are carried on wltb alaidi. 
nitt tnil vigiior. In one part of lha work ■raarethuwn a cititiag nachbi* 
dfiren by ileam. which ilicei Iron pUiea. an inch in tliickoeta. lolo aiiMll 

fiecea, at easily at a hoitiewife could cut ■ piecet of cliceieiiiih a table knife. 
n analber department, tbei« srrapi or ibiugle* are built into heap*, about 
Ibe liee of quartern loiiet, preparatory lo being pul iato t fu'aatr, froio 
which Ihry aradrawn aul in lompi or ntttaet bltxing rid, aod then aubjeclail 
lo lha "till hammer," by which Ihey are bMicn inm a lolid state, and 
thaped into hart of a certiin length and thli'kneia. From this part of the 
work comet the mslensl fur tbe oonitmction of all tbe immenie tliaflt, co' 
tumns tnd heavy engine gearing whioh daily Ibbufi frvfii lli« furge. aonie* 
timet requiting II) or I'li liortri to convey them to the place of their detiina 
tlon. After leaiiog the lilt hammei, thcie iron ban are can>tycd lu 
Nsttnylb's psieoted hamnier* — two of lbs run*! int<rctling niacliiae* tn tb« 
ptice— by Hhieh they are brtlen into Urger pit«ei, and ma^e to isauiue ttie 
form and design for vhich they tie required. Tliest mtcbiiiei can he made 
to give a pressure of liie to seien torn at a ttruke. aitd arc csiily managed 
by two or three workmen, wl)o ran loike the huge tnait come ilimn at one 
moraeeit to loflly &• icarcely to brniae a bla>le of giasi, and at another wiili 
a furce that aould tiak a tliip of war. Hera, by ihe belji of lerrr power, 
Iwo or tbrcc men can rsiie, aod lom. and managa Ihc foraalioo of a mtaa 
of iron weighing 12 or II li>nt a* tesilily and at limply at a eommuD black- 
imith would foign a bami'* ihoe, and here tbeie imwente mssart arc furmeil 
to Bcruraif ly at not lo be the tltteenth pirt of in inrh friHu Iheir filtrm. 
Al prelum we may oie^illun the Lincelleld Purge C<itiipa«y are In oiiuiie uf 
coiiitructiag four ihsfli, et' h uf Idem I i loiii nrighc, fur llie Halifax tei> 
tell, and the praccst of their formation it liotli iiigeniuusand tui)intiDg, 
Anulhcr arllck in the work that attiBCl4 murh alleiition ia what it callrd 
Ibe tlotting machine, • huge iron >i(ui:lure, about G& tout wrigbl, by which 
blucki of cold irvn are cut, and grooved, and paiied, aa etaily ta ^aoat of 
wood In tbe bandt of a carpenter.— C/et^oie Chr^mtte. 

UorlKmg Ust^nt /»r Jsinrr^ Work. — We iotpedod, at Mcaara. £■ T, 
Dellhoutc and Co.'i Eagle Foundry, a new machine for morticing wood. 
This machine, Ihoiigh rrrently inlriiduKd into Hut munlry, where it haa 
been patented by Mr. Willunt Furnris, of Laterpaol, has lieen usail fot th« 
lati Hfiern years Id Ibe United State* of America, where it waa lureolod by 
a Mr. J. A. Fay. It h on the pnnctple of ibe shilling macbLue foi iron, but 
with a power of adjuaimcot of the point of the loul wliich cnabica a gmi 
vaiicty of woili to be douc by ii. Tbe cbitelt tmplojcd are peeoliar 
in abapc, not Wing Milid tike tb« urJivary moitict chisels, but ftsi, hk« the 
cornniim jiiiiirr's rbixl), with Ibr «dg«* tunitd up at n^M aiigtrl, to llial 

lha elii|]t are rtrawn out nf iht mortice, ailer tbe buto hat been cut. The 
nsi-'hine can be niid with any iiM uf cliitel from J-inch up to 2 inebet; it 
will slao set out and nKulii-c naira for wlieelt nut eicecdiiig 10 li] l^invbet, 
Ptni nnd dowela are ma4c by it in a quick and perlcci manner. Il can be 
maiic to operate either by foot or aieam-powrr, and one macbtne will 
perform Ihe work of eight m<o. The coat of the madiiof ia about 201 
— MttKhrtltr (Imp Jim, 

Bitruif made by Machinrrtf. — At the eiteiisire ghip.brrad bakery of Mr. 
ThoiDst llsriiton, Mcrtej.sircel, ia a patent macbior, ahich dilfcia fraia 
iboie bitheito in ute, in aiie, iu utility, aod ia adaptatiun for Ibe firing of 
tlir bread, nn the bvt.air piinnple, now Uia property of the I'sleol Uciic- 
eating C«ei)Mny. The flour and wattr lo propar proporiioiit arc placed in a 
cylindei. and llie firtt operation of tborougbly mixing tt perforoMd by arma 
intide. Oti tearing the cylinder, the dough it kneaded hy meanaof a large 
iron cylinder, unilcr which it ia patted tercral tiiuci. rhereiiuirtii iliickneas 
i* allained oa patsiiig beiiDsih aamallercytiuder. The tlougb, ijiread like a 
large abeti, pasira aiuitg an enJlcM clotli, the machineiy muting at each 
tiroke Ibe preciie vidlb of a I'iicuit. At Ibe dough (laisct along, by ihe 
ruing and faltmg of a Djcrly.adjuited pieco of loeeliaiiitin, tlig bucuiit are 
cut into ahipe and rteeite the itimp of the patenlflc. 'Ibe biicuitt are not 
circular, but hsrt tis lidei, and, therrfore, there ii nol, in culling out, say 
WBiteof ilongh, except a tmall portion al eaeh end. Patting along tbe 
endless cloth, the biicuiu are conditL'ied to tbe mouth of tbe ot«n, where 
they are tcceired on what may be colled, for fsmiliat iltottraiion. an endleta 
gridiron, which, as ihc machine moiei, drawslnlbeUtcuiuioabw tccondi, 
Each evea is l| feel in Hidlb, snd 25| feel in length. There are four ovens, 
one abote anoihrr, aid all fed fiom the aane furnaot with hoi water. The 
miting of the flour and water eccupiea aboot Iwelre minatea, the kneadiiig 
Ure or ail, and tbe firing half an hour. As each uven enntaiiit 6^0 blaeniti, 
and may he Qlled niiliin a few mioulea of each other, there ia so diBeally 
in produdng from Hour and waict no fewer than 2,600 bitcuitt in an kuur. 
or nearly a ton of sliiji bitcuitt every two honra. Ibe bitcuitt, too, we Vt 
esGcllcnt quality— beautifully ctitp and sweti. Il ia diScnli to eaorey to 
the readar aeurrcct idea of Ibe D|>cralion of to iogeoMiat aod uatfvl a plMe 
of maebineiy, bul il it to eiceedingly cleserthit we would adiiia Ibe cuitutia 
to shit tlie calsbliihment. Mrisrt. W. aiul M. Scatty Vt ^Xa tiwucMw. 
Fouodiy, ate ilia maauiKtuitxa^LmcrpqcA kkwA. 
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JB*tf««r«.— Tbo iail«*;«*tleni in BniliiKt Km ntwlf ruAti SOW ntlM 

In iHwik. mt Ih* ■*<«««■ COM AT ran tint c-tlaa hu S>ni *»ry "lurb n Ji f J. rt»HI"> • 
4lailM«hvd |f«Q« »r Dill* n*f W nt>««trd. It ■( ;^Hf ■ on t <«nip«rtH« vf fnulla lb«l 
thr mllvaa* InAr hM oat bllrn brluw lti*MUintu »l*. snil tlul lti*n Ii do! iIu !•■■( 
fraiad Tar diutlin^ tlu itaAg r«a0UrTV* «f tb* cnui^tfy, ur ik^ii^lrtiii of ilu vil«ui<uB nl 

toeomBlioit 1. Stalkmary Engiar poinv.-~~Ve uadtntuid IhU Lh< altera, 
lion In iIk W4rltl.if ttl Iht l>jiie1ou t'ld BUc1(t*«ll Ra^tivtf, Vy ihr ■abiitiail** nt lo»< 
■MiTM ntrih* ru|<«, hM insltfil !■ ■ *»l>i« ni Wprr uni. In tli* muiklnf (iiwum, 
llwnv&df tibt r«p« ^fiof l;v*D It. 1M. pvT ubIIc, ktid III* lucomuiWn «l)o-( n<f- U«i 
the Boa bnncb. Blikii. •■ uui ircilir* ue a«arr, li brdiK oafkrd by onr of M<Ht>. 
J^BfUnd'i n*v ■ nf lava, ih« w^rkinf m pfaan flm^iiDt onlf I • abool fourpran prr mll*- 

Pte/tottJ Grval Aoi/trdji liridyt at Calagm. — U'« have iBU«h pt»*tiir». 
Mfaltia'IfaadMaur Ouvdian.' Id nolMna. Moai oT (IternilH of the rtmit rMi of 
MiMMlhitcrtb*Ka«luaBbHMiWuibUldiinian4a*l|bb«rt>aod,<b*t Bar dvUn- 
nlifc«d lawnaaian, Ut WlUlun rwrHalnt, O.K„ bat I*ta larltHl by ttti rriuitan 
CanrdBtm la sITrr hla >4*l« anil aiilfluiMln mnnMtlon >ltti ■ mofl 'mpruilaiil 
work. *blch U itvui lu be iiii<lrrut:tn Ifi Ithealih Prniih. Il bia btm drwrnlmd that 
tha Uhlna Fi nn l*i>(«r to lia ■ barriri Ut an DiilDI*mnt(i> rallwiT niixniiiVcKlun 
tctvtvM lb* •bar«a <4 the Gemhtn 0*^n aiKl \h* prit 4<Iuh af c^nti-Al tittainnj ^ bjiiI 
Ih* oalfhboDrhcnd of Colo|aa ha> brin *Fl(c1nl a* Itic tUMI all* fL>r rDci-iIni Ihli 
Junttluii. Oa lb* Inellatlnn of hli rarrtlnrr Cl»nllpr lli>i>»rn. Ur. Filrlnlia hat 
|ilrplfe4 iiIbq* aoil lalnilitliina toi itila liaponaal bfldH, and tiaa br<n (iliad la UaiUa 
te Mbatlt U* dFttfo to Lla UijrttT thaKli^ M Auulaann ili* auitinrturt- Th* 
lUltai* If Bl pitarnl. aa li mlJ Iedhvb, (roMrd only bf flauilui b't'lgri, anrl li baa, 
IndatdL hHlwFln bten intialiltn^ an trnpinaliil'iir <" *m-[ prntiirirnt aifiu'inr**. wblah 
f^anld bv abia b» «1tll«uti(l lb* Afttr\n\iY' ^ovi*rt of 1b« «» drniMu> mBBwa at ird vhlak 
aiabrauiM dma [nrm Iha ntiati ol 1l>* Alix trr Ihi* iiii|clii) iimni. It li kimnB UiM 
Ik* Uatnaoa hvl two paauf** ac«o«a thp r^-^r. coikBinittrd, Kii>**»r, 6f i>oa4. and con^ 
•tquffiUr liable M (rra: damait anil dctarlurai lua i tMl alnc* Ibeir ast all alWini^i lo 
(tMt laaaal** brldf** Kat* lallad. 

F»U e/ P Maihesj/ I'liuhirf al Prnfrni- — During llw laal nlni or iva 
aiaalb* amf hun ilirdt of n>*a tnrr hMo iniiiLii}nl lu Ih* conalnwUuE al a rl9.Iiicl la 
lb* HlbMr rallry, fATmUr |>irt of iM Prr•^lll oiioaion of ibt Elat Uiocitltlii Kail- 
iraj^a IrranLb Uy irblcb ^ It tblcnilrl w furrn a witttrtttun wtlh Lfae i>iii>li lfj.Lr at V-*- 
larb JimrelDn (anma two or tbrw milM rram Priaiuiij. to ii ui r»ml«f il«cijiii|nn) 
liHttpto-itglafthi Nerin I'nisn. TbrTiaJori !■ ini.n>ii«>1 vu »iiiUi«f 17 aKixt, •Itu- 
tNbt* aboul CIM tani* Ib Iniittli. Tlio aKbrt (.ublihara LiiiiK uuoo iillrau u« <(ia- 
almaUd af bTlfk. with Btona tpringvra, fn cnukcijurjK-* or (h* w«iri«aB of th* M^nlber, 
tlw brlrklatari ■n-rr nit *l lufk al ihr ilnir iif Itir ociurfcBi:*. Thcnnly n>n riirafnl 
*l Ih* tlm* i-t the r*lT a«» Biiin* hiir ddarn, hAq wtr* mtt-lnf prri>a>alli}iu (ur tW 
■ rnittimiiB ofworli if (hr brifkliTm. Thr nlii>lr ii( lllv <,vgUM, nUli lb* ■ucijlioii ol 
thr« tfU. htil htta naiatfii. tar iHa rrer.lun of ailiai anIiH. UI iki thna raitiauilnf 
la«lwo >*(• btd bfvd "*iachv<i*il/' prrpinlory torvoiotol. 

TkkjTBfihM. — EntUiid il now anc of Ihc "ror*! prnrUed couiiitin in Ibo 

•arid tm tireirii ul>rra|ilM Althnnab In ilili nninlpr » tnurh umlot hat >>rrn 
dcVkMl la lb* nlatjljalaioriil ot lli< ulctrniih af ilf tn, «a mufb la diarivfl lu voattf a 
aiaaaataia mllM hen II lufuDfvf on* 1«0U iBilea In ih« Uulili"! Slawai tvl luili I* ilx 
Btata of la|LltUli4jn» «o ijiv nrntpaof e*n It aiafcd liai* fn alfljrd rdldanl iplrirB^aliii: 
lotBanifllnthiD. irililaataHof aA^lri tw lout allowMl, Ibe ciimawidal taMraiu ol the 
•aanlff iHU talTM. 

T>itffT»fA Paili—Ur. II. C. Hill, of Kirl(«TlTt1l^ Ohio, hai pilpnlad In 
Aaiolra an ImiipjtFinroi )D poiu hir irlrflil'a. otiUib ponaiali tn " i<ipt*i>il"fi tlie 
paal* *uppoFllfb|| <h*f»<*cl< (f^r^raph atr** Iroin rvLlIri* 4L Oir muilin* of ibf gi-iiiiil, lif 
f vTBiln* ^o iTi^Jr luvrr «n<i* ihanki or irjumi. uuT iqitvi-ttiiir tUv uiitie Lnig totkciB. 
fAnDMl In nal Imii thn*i, mtAw Atrlrtg Bnd Bhirp aii lb«lr ut>|H''^r raiicar* and*, lo 
afoH itHai to tM ilrlrtn ioi< ihouliMri un ll» fdii*. "bleb an <■< flt*au> iltamrWT than 
th'aliov*. In ordvr looverliarif arid jimtarl tiaam. and i«rvB*nl lb* a-atar ir*i(ii<fr ^"l'> tlie 
thor* ti iritjaliLia, tald tork*!* or cairlii** iM^nic rna'lt of ^^rralar driiCh ibqai thrlrD|lti 
of 11'* Iriiuni. In <inltr tn !*(•* (iiart* bMirwn tlitir boitMMnt aod th* and* of llir Wimra. 
aflar tlH tboaa ar* ilrlnvn oa tb* aanot aad Uiut aUuw lltoH la b* df Jraa lartbai vn arbro 
ivqiairfiL" 

Tht Fmeh ,Vdry..~Thp MIniUM nf France ha« ninile bia rrpnri nn llit 

prvtcrt* tlBLp 'ft thr Fnatlt Va"S •ii'l T*rt itf**! lir»[ftwvpm*"t» ar* Itc 1^ muTl* Iti lUt 
*l*amtri. Iti* mKhlDinrT of Limiiy ut lEiao tiiliu al a draidplldn (tiat wauld Iw nl trrt 
lll1l*a>rvic«lD caa* af Lt^ng c^lnt Buddrtily Iv ■««. Il mftfivMm Ihal teVBnkI £ufllBb an- 
itxTTi havcrmlTeil urrlin.aad talmd Inn cuniiaiia In iaiiplfln« new bullria. jihI 
lltarfrquLtIt* inafhlii*r«,Ui be conalmrleilln Kr^Lice. tinllbc OknU'rIal to beailuvv^ brlik^ 
Impoclpi ffOoi Sipf laudK A ir«ii dLi*r4ii«ii> i« lll(*t«t»t nixnit ta Ijt n^ul* \n ilit luijtvd 
doty i/ KoiUah vnala Iq France— tabu Ibe lamr lmj;icgi-L at lltoic f'anb Hi^lf kuni. 

Hydraulie Afdn((a».'>-l|iiniieur A. A*. Caligny liki applivd lu Iiyilraullc 
anKlnet, aro^ktd liy a triuU Tall <if traier al a ID it apevdi Iha fytlrLdncal rilvn digU La lb* 
tAirAlib eniilo*. W* ar* tiat abL* to aixakt aa la the urljtlnailty a' uUIK/ of ilili appll- 
failvi^. 

Ckain Link%f«r C«Ua. I^e. — Some »)rcriaientt havu been tneil on tlie 
ppcmlMi ar Urairt. Broarn and tABAOH, Hill V.1II. Htai-nry. tn ii«l Iha powrr of lir.ki 
for motiiiiir tnalnt, cabka. and olhct parpoaaa. 'orni*-! on <b< ptiaripi* o( kir. Pfln.uf 
liiafr tilingi-iii. anomldnan alrcailr knoim ina^ig iinfiiUi)i- lmii •* ihrlnvaniur ol lai- 
prvrwifcil* In 41<cbofa- l*be objeot af lb* tairiil^r l« lo i*B«*ri Ihr n ^laiJtt and Hvlubl 
of rlnlna aa al iictanil cnnitnicied. by dnlnn anay irllti ilir timl air diiaa-bar ul (be link, 
and n>tV!nr ■>!• Mnk irilh alnlKbl or parallel ald<i, and nolatlti* |>n>bal enl atiafhi > hit 
prtnalplt b(la« thai the DIh* al Ih* Iruii brkic ktpi tinlfbi. It willauatani ot tnM « 
macll graalar ndiihl <•■ ilrain lh.in wh>n fori.'* la tiiir[*d utilntl 11 Inniiai«.-,>y. TU* 
leal ma (otrpJr Ic-ly va' ktr^-rloi y ; a link vi ijwi, j lui-]i lu dmuL'lrr. wll*i par*li*l iliira 3 
Inehaain >*ni[ih. ami ~J| l-<rliirt In tmailili, vilbuul aatud. iioi lirpilituir nil * uriai. al \t 
loo* wat pot Ob ilp Wiug 14 lunt WyfiJi^ Lbe i{v**r»i*«nl piaar^ Tbla llt*'irliaa La mztby 
Ih* uollctaf iiunk'al ima, ani Ikina wbu tri|alcr clialii* IM olher vuiii ik*. 

Ntitalft Falmt India-RulArr S/iriagt for Higging.^\ |jaicnt hai bRcD 
tarofed Xty Ur. Nevill, lli« wirc-rvp* oiaitiifa^litfarj tor a a*ia dr<4^i l^ilfvn <if ipi-hiK, 

Intamtri] lor the uatyntmvt farmlnir an elulic aup^rl from Ihe ably*a ilde^rur tautn^ 
Bp the rN|f^lfi|f . 11 Lvntlalt u<a iirfhr bill, forne'l iif Iron f.lttr'ti Italiti tenure la lUt 
Inaldr. Iiiio which an lfii*rHd aquarp tiKichi at JaOta-rub rr, btilni tfriwrtti tlk*ni iknn 
plabi of ibrrl-lipii. 1'hef« la a rrfuUcInf acrttf by nhl^h Ibr r^^f liiif v^i be aUaitir*! lo 
any d*RTae of Uittnett. iJliJ u'hiilrr*r alraiii la liiipi>«tJ ou Ibt iL^jfliw afU'nariia fnirn 
wlndi. luiciiinit of die reatal. ui i>lb«r iiua*. lln India rulilie* tpriof . by It* noetlMi 
p<llla Ibt 'Dp* III 11* pla<* ubra Ibt alraln It rvbow^d- 

dliyhcll* vf Stfurt. — Tht r**Hh( rJ lliii rx|>*rini«ntt, tnada bj dirtttioa 
at lb* Hon. Foatd a« Onlaanr* on Iht aaibnaur** M Pltnauib *liail<l, far IraiJnt Ibr 
BVrafib of balldlnt* arawnml tilth atphaite, bar* bc(n lilfiily laDiIacwry. lu lUc 
•cninroriitl year trrrnti cigirrtrntnu H»-t* niiita im il>* ciiil btliailn. ami un iiaw onti 
■antuiKUd Lii brlrWwiirk. li«tTif*'l *iih1 jaJnUd In ^Lild 4aph(l(#. Tb* 'ilil *ni|^rMafT of 
IDbble n>i»inrT «• oinaiilr'atily iliaiMrnl by Ih* fitlni iit Iuilm of a j;v-poiuiikir fttu. 
trilb rbdU^I ot l[llt>. al |>ovr4ljpr oath- Tt>r tli>*riuir(it »i«4 rpfj*«lr4 o» III* arpbrtlt* 
VatUry. atidna fRcct ir» oLwintblr. I>> ili* aid nf ilni itluabi* maiirlaJ, itie bsnili- 
pfoof biilLdlain on Ih* tourhrm rtimptrla. trftk'b vrr^t iinlnhabllabl* for a erulHry. ^ve. 
ilo<« Jiint, iMt, l>rN ivixmnl. aD<I*i ih* **dera U ttw cuilaaan. lota baoKka. 
wbM* nbiiutdtn) iMu ai* nu<* lvd(*d in <ltf inMiun. 



XJIST OF wiKvr pATEirrs. 

evaimv IN KwuLAitit wmott SipraifBiB 20, ro Octobkb I^ lhl< 
Six MtaUki aikmtdjiir Kmntbima, *»liu fliitnnn ti p n w d . 

Jam** Rifirlnt.or Salford. LBa«a>t*r. atatbla* oukaN and -nwBMa B«hoBiM WUt. 
■torUi, at atlford afonaalil, airi'liaiilc. Iter cvruln iinprunainii* la aiadilMry far pi*. 
partai.aplonlni, and dtuUllnxNiloa.itmil, Sai,allk. anil aiBillar llbaaua HaMiialtu— 
BefiUnilKr M. 

Til* iiliFirr iHimi belTiR oppnwl by lareat al Uia Cnal Hrtl. wu not a w led Ull OilaWf 
laj, liul bran dds ibe '/4<ii .^pMuitiaTi tlia da( Il ■n'liU hart baana u tltd had naap p fc 
tltloD bpFn cntrrrd. 

Jubn Ur*lt~t^ of [iHntaa.OtoH. Car*ntr7.itr««l, Mlddlaaaa. fnm Md 0Mar. kt 
lupiinenitau In *tnrtiln(,~»r|iLriiibt( X7. 

John Uarrluil UlaahHaiil. of kliM>r«ll. Poplar. Ulitdfan. tooina canaiit MiaribcliyM, 
for 1niproT«fn«nu iu llic mannfact-rv iJ eianar*-— SrpLtnibar ^ 

William HRjme. of M. il<>t(*ll, I'ornvall, ailiw fun, and Blchanl Kniaa ITtai*. tt 
81. Uulavb kta}<ti, r«rn«ll. far lmpruTMn*i>u In pnpatinf for pialttadi-UoB linUalaa*, 
chlDB-tuiiic. orn. n.inctali. *(iaB. ijnii*, tarltii. and uibc* aiihalMif**.— 8*t»t*M*ic 3i> 

Klihiilat norm U..i1i.ril, III K^Uard tlnxl, Puillaad.piIiM, niU***, (br l<apaaiait«ati 
InobUlnlng inatinfoirer fi>[ ilvliif laollOB at anditaaty, aaalaptayalfci^aia**! 
SakWuba U. 

WlUlan BOfielti oil Bt. Henin'a Lan*. Ulddltaaa, (aailtsao, *•• hapi n aaia iiaaa U 



tmUne and aaaporatlng lliilili.— wp(«nib*r S. 

W1IIW Ediranl ?(r>l»n, of CUrioty lana. rlttl I 



••yiiR*. ciwi ti fi atat, ft* lnpMMa«D<a ta ika 
naauluuira o- kooba ft>r ilmm. aiiliiit si fuiuliiitaiar<Ml]«rMriHiatii and la eanniaft 
liif otalaUlt allarliniari t* t>i BitiiUa laiula of (laai of athat '"*"!-"■ — ■■■^-*- (A OM. 
nanlmlon.) -SfpleBitMi X7. 

Ullllam Jamltana. of Aihinn-under t.yn*. Lancamtr, macfaliH Bake*, lea (OCalakB- 
prvtanasu in Ivotna fui w. arlnii.— UcloUrr ^ 

Cbulaa iliaiw<l. ul iuit.Uiit I Mil U'uiki^ iitar I)*ilin|ton, flurbao. e*!^. (br an 1^ 
bro^aoiCEil or I IE] j> I LI **!['* El ta ^11 tlia EiEEinnf'hclur* vf ln>(i. ^A owi oi fciib.*! tao.)-"Oclofctr tm 

Wlllliin Eilwii'l Nmluu. of Cliaiitny-ltiie. riill ffiKti"". <o> Impnnvntnla la ■■• 
cblDifii fur plaulug. laajatins, aul frourlBf baud* or plaukt. (A *— mnaactlna |— 
Ocui'lisr i. 

Alhrd nnciBlWeiMan.af ChMCi«yT-lM".awetiantral<tragtbmi«aa.(a* to>f ""iau ai 
lo ll'r niBiiu'BciiiiT *f p'lira or tubr*. t A ooaaBniilearten.;— Ot inb« 1. 

Hanf) Watwin, uf Iifai*cuU*-b|»n.T)n>*, b»aaafcunnaf. Ibi l»|i iw t «Mmi tt In *aln* or 
D>cka.-Ueiub<r tJ. 

Ilobiii {.^rkln. uf Ardwlikt Latiintlrr, oiactiliElM, ard M'IIIIbd Hinrr Itbo^Oi af 
Oj?cnth.A». l^MCEiarrrp inathaoli:. lor E.-*t1al]i ]in[>rirWOiriit> In Dit'-bloarf lOT firrpart*^ 
B|>ioiiUi|, iliiulilliii. tod tnai'iiiit (uiiimatal olbci ttbioat latiataiicia. — Uclabvf IB. 

I'*l*r Aioidiitl la ComLe tit KiinlAtntAoreau, of 1<4Hilh-tlrv«t, klBtbarf,lDa tapMa^ 
Btuli lu <|iluiiiln| Itbiiiut lulEtlaun*. lA '.i>uiiuunlcailao.J— ft<oh** U- 

Joir^n Lowe, of UJfuril, Ejiiriutrr. attrve)or, for cvitain lin pf orCDiaala la ^lIVIB 
^rlil* ■pplWable <v an*r*. diit}t>t. anil olbrr al'udar |lorpgar*- — thitiUtr 11. 

lIlfbaerriLcn. of Cbtlinaliiiil. liiari, pal'Tii lali iinBn'Bi Mull, fia IBiianiWiiMi M 
biklnt brrad. biitultt. tad ulliir luiiura. wlikb lotproaamrala an ap|UlaablaCM d/yla( 
ioi^da. — Uclobrr U. 

L'-o'Firliui nontll. af Xfaipaey. Wnmaler, eniineer. tomrtdn lHiiieov***ala la latvf 
eA^luri^ to Ut mttrkrd by alaa.in ovoth^ meBOB.aivlalaola tb* panBiroriian tf san%i^^ 
■eiacli. or otber nblclaito be i*DiK*d oi piDpellnl by lb* (aid iDpronaHol* la fatBiT 
ri%ifl'i*t 0' olhvr rauUv* pomatf aod lof Iba luat'Ulnt'i lb b* toaicinlai llt«*«aiL^— O^l^ 
bei |-.t. 

Janta Railti*r. of Birniln;hain, ntnafwMnT. lb* a afrlalo liapmoraaena araartU* 
iDipravaaianU In lubei for ImhihoIIx and olbar bidlva-— l>tUtM< 1^ 

flnirt* Atiiii KiiiKPiBiiti, nf •.■••i.tiim. Itirand, tliddl\'Bt>, vtirailit, for a (oa^aik* 
IbHi ar pnuralLori IiET ilaatmrln-K rarrvtn.'-OrEnliar 1^. 

Char lea ilLmlay, '>f N*i*hall ttrvl, ttlnoIticbtiri.bulLon auTinf^iarfr. lb* vartalBk^ 
prgwmvula io Hjip^raEua Cor lairavUlil, and IB ariicUa *i> b* aUactiad La ill aBat* . I^tla 
Ur 1:;. 

Jsbn TorklngiAn. of Rnry. Lanraatifr, ralliray memAor. tor cartain UapeamMBMlB 
lb* toiiMrwlisD of I'baii* r«f talliray*.— txtulwr U. 

Juliii I :iiil .tiiplirti. iif Hrtiiir**. IJmn. lonntilr nairhanl ami aWv WMr, fat li^ 
lirvvymviila lu naval ari'lii(r(iijrc.^<XtvlHrr If, 

Tliomia l.lgriifiiou of HrciniJ Uak. Lauiatt**. I'hfnilal. for tinpi\f*rintiita lu pfladnf 
oalban tnbnra.— It.inliar 1!. 

U'tllkacii nuilmiin lilll*il. of |i|'lllao.alrftl. tllraarraHt placi, Ka^..lvr Im p i u— aaW 
In paikLbn plaloaa. aIiiJhif.1iu4r«, iliji-a. at*A oLbai parte df watliiAiry. and In fiirial^ 
b urloHt, and iin XEi^kliii tyliEi'lrr* aiiil ^Lfivr rvrioe of tDtlal^- *'i;iwlj*r 1^. 

Cuiii*d Willlani HhmI, al Kmini. m^ar rrdntr, (or iinproreBtmialBin* pnir aaiaaaj 
nat'titiirry naiplE^yad In. *oil tp^lKabk |ej, tb* manvlaimr* vf eo^t^r-'-OcKibfr US. 

Jvhti Planar, i^f (JakeubaEn. l^Dcaibrr, gi-ullrman. ami WLlluiu BlylL*^ uf HolUid 
Uaiik. Lancajrlar, iiiBE]urnL.-Eu(ldg cborolal, f.ir ImprarvnivilEa In rtaialb b*bnala ia ha 
uanl III Ihrpiimuor tlyFln^ and prloliai. — Oitiibrr li. 

Julci la Haaii't. af Ptrla. ftnii]* mat), fftriaiUIn iaipr>-*>a>*nu la awcUnarr a* appfc 
ralua fur piiiitint.-t>(lijtHi I^ 

Joaipb J.>bD*k>n. of IIiiddirtllBld. Tor*, brtrlclayer. and Jwl CIIIBr. af Mia aaate pUi% 
lBoiifouDjTr« fvrluipiovrdiviiia lo fnmana or lo lb* va-Da af <4iiBuinM* avakt.^4>ii^ 
bcrl^ 

Ju!>o Utbrll Tiufbi II, uf Plpimlb, Drran, narrbut, for a nrw ami lopiaaad iB*«bad 
of pnpurlnic B ntanuiT lalled "tiiperpliuti'tiair uf limp." vlilittal mIbiI aay at Ml l» lla 
dCMn pfialitan af (h* *trt»ui talialanee* of ulilrb Ih* Riaaorta son la uaa. tad IS»* a B l cfc 

SaWiiLa liaM brtii oblaltud, niml " aoHirpliijipbalt ul llniti" bf Utt appkr^li* af VIk 
clBl a^ciii-T. by uMcb mart iliaii (tuubla tti* qumtliy or a irq* aufaiplaaibat* of liap 
«o be pr.iHlui-til bryiiiiJ ibai fui Mhiti any paiaul bat lilibtrw Iv-a cranlnl i Ibat IM 
aim* may be *|j{illaal In ili* piulm-iiiiB ol i'- kind* ut iiap*. uuta partulattj irbaB^ 
tkafley. oalt. luralp*. aii^ olkr* vr^rlabka. Oclaibar la. 

'I'bMna* DaKiou, vf UcliUB-iicxI, Eiuiiiit.*i|u.aic, niaebloiab for IwptuFitinBtl IB 
ruTtlng aud thapluf gaiwula, and ulhcr aK^cIo il ilrm tn the bimas bvdr.— U(te> 

bt* la. 

("-lite* Shoire. of UtpEfapd, Kanl. for InptHvnMeMB In HaDufadaMB^ onMBMnBri 
aiiifaoa whto dlut auii vibcr agliiitiin* tic uaeii. ;A coaiiauDiiiallva J— UduBa* Ifc 

Jiiaeph Sio*t1. af SuroU.place, Fall'Uall Kaat, Uludliaai. uUdi. far liapt w ta u iiwU IB 
eoiu, part of wblvh ioiviunuitula arc ■uolltatl* Ui »!(*»** of iribc* faiitwM*.— Oti»i 
Iwr If. 

I.>airtd Ifulid. of UiTlborr, llldiltrtra, fU lufhiaer. and Jatin Kfill raAlaA, Of Itim- 
b*(b. gal tuKlikerr, fui liiijjrLHtiiirliia \u k**. biilctb aiii^ faa-fricvlaLH*. — tX-lblrvr la. 

Xlbani t'jin|ibtll.of linn Voik. in Die t'nltrd iibui or Amfrlia. i.blkiiopblitl. peat- 
II«), Had tip<nn,*i,iti toylant. tad • vliHtu af 'h* aa»d Ubi»4 Hau^ loa t«itam aa* 
ami atrud ini'prur*in<vU lu Ihe nunua or naiKtallaf and apt^Jfluf voUva ijowai, and IB 
|iri>|>tflLiTt|| r.*Mj»-''t>i toWr In 

WllJIain Uyaii, nl WtirfiiMdillapf. Oldtnlnfonl. pump maker, ft* Imf ia>i l|»n li 
DiBlliiC III* tartar** of pun>r*, pi|>Ft. rlalei ni, aiid aaUiar arlliWaat feaa.-'Oa-BlMit %t, 

I'luiin Fiiiou KittiMii.oi Arfyle aiKTl, Mlildlnri, aiibiaia] Mr 1 
tvitiiot ctiuuu, miol. or bibti Iiiinu* anbaiaKaa.— U(Utk«r IB. 
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THE FRENCH JJXP08IT10N. 
( With tut Eturnti'ing, Plate XXI.) 

IVe liKve thouKht it ri)?)it to irii-e Mr. Ttiuav Wva-tYh Report, 
and the plan nf ihv Pn]iitri> of Induvtir, u our reniler* will th«>r«li)r 
■ee tbe kind of arMiRiniixliiliiin whir.fi will be |ini>iilFi| jn Uydv 
Park in tMl. Tlw ll^ort tJitv will r*ad ■"Itli iiiterwt, u il in 
fn>m Oie pen nf a mnn who wel] undortrtuod aod earned out tbo 
laiMioii he knd underlnken. 

Fnim nkftt <tc mw at Parlo, we fe<el quite «ure nn biiildinir like 
the unc there, will be bi|i ennuicli for our Kxliibitlon, wbicii irill 
require thrire the nxim. Tin- tcmund taken tip at wur HETirultumt 
allows fartooUnnd stock h fCKHl endngh; aci<l then there is all 
Ihnt i» wnnletl fur <iiir niine<i, iiinntifiicliires 'n<l<^li>n!e«, beaidea 
whnt may mme fnun ahrifad. WJirther kb look to the reaourcM 
of Ent;land «r the feUiiiition iif L»ihI»ii, u* rrini[>iirril with thoM of 
France mid Pnris, we Bhall see citonf.'h t<> tihow hiiw niiirh itrt'eter 
■re oar reiiii i rente nta. The m>pulatii>n of Lcndon is twice thnt 
of Paria LondoH will, hy railway, receive produi'tiont frnm the 
»kole Innd between Plmioulh Htid Al)cr(leen; bv her rirer unil 
hr cannl* frum twiras not rrnrhcd bf niilwny; aiitt hy acn fniin nil 
the neiiibbviinn); landa. Bulky machinery can PiMt rciuJily be 
hmii|;ht to Lutidon; nnd. Indeed, it h more wajr to ftet Ui Lmidirn 
frvm the wh vie shore of Fmncc between Bayuniie itnd Dunkirk, 
than to f[el to Parii. Bortleaiix, Nanten, lli'iirii, imd Jln're., mid 
the tome on Uieir hi-er*, will tliip «4rai«lit for London. By our 
«lMn)e^^ the hundreds of tow[i« on the ModitnTBOiMn, the Atlan- 
tic, and the North and the Kmt Sif'i», will Mnd their prvductionii: 
— and not mily these, hut every town on the •hip-heaniiii river» of 
Eufn|M", he it on the hend of the Diinuho or amonf^ the moiintaina 
of fioheniia. Kn-m the wide Atlnntie our hrotbcru will send to us; 
rrom the furthertt E(i«l, wherever the darinjt of the Kn)t1i>h uiind 
e«n reach, — from the dhoren of Amerieii, S.)uthern A^a, Hnd Aus- 
Imlla, on whkh our fttaimbonla daily nlj', will jiroilnce he sent to 
London, for thla town haa meuia of eonununieation which all 
Franco 0ven doM not powMa, 

A itTeat huildinff rnuct therefore be raiaed, worthy of RngUnd, 
who baa called the wnrld to thi4 meetinfr, ftnd wurtbv of Iliitie who 
will anower to thp mil. !l mny, jHThiips. he Btill worthy of con- 
nider^tiitii which nf thtt Piirk« nho'ild he rhttHen. Hyde Park hu 
■ ptnA fteld, iind i* between two fjn'in utrefftn nnil in thentvi^hbour- 
hood of handK'ime h'lildinN. The nenretit cnnHl, the Grovvenor 
Canal, )■ within h.-ilf-n-miti* of the wnllf. The Keifent'o i'lirk iii, 
bowever. likewise In a htindxinie <)uarter, and hiiH ^unnd enimith, 
while it hni the Reirent's Cnnal running throiif^h It on the north, 
•od ia nbu umr tlio North-Wustitrn and (irent H'ectern Kail- 
wsy*. 

A Itfport <m thf F.ltr^th Frmrt K-rpntUhn itf tha rrwtvelt ttf f"- 
dtuitfy; pTrjnrf^ by Ihe diTtrtioii iif, nnil mJimitUfi le. Ihr I'rfmti-'it 
mtd Canaril t^ lAe Society qf Artt, By Mamixw DieBV tt'vArx, 
Ardiiteeu 

To TUR PamnicxT >^P LVM-^clI. of tub Socibtv op Abtil 

Sm, MV I.nitiHt, JN11 (Jbxtlkwkm, — In accordanee with Inalrur- 
tlona which I had the hoiinnr tii receive from you, I have eit-ited 
the French mctrujiolii, for the putpoiw of coUeetinA: all t,ae\i 
detail* niiiceriiini; the igualilv, evteTil. and fceneml character of 
the present "Ex|io(itiuu of tne Proiliictu i>f Indiixtrv," ax might 
■eem nio«t deten iii)r of the cnrentl iitlentiuu of your Buciuly, 

On niy arriv;0 in PariH I loKt no tinio In ttiidyinfr the actual 
potuiiun of the buildinK — the Mitrm which hiul hven adojrted ■■ 
the biuin of itf dittrihulloii — the ofUcial iirrnofrementii cnnnected 
with the nelectioji and reception of the works of art exhibited — 
their Icjdlnif charHt'teriHltca, :iii rntitr»;te<l with tlie pBrnllel etltt- 
in0 pr<><1iict>i of Enf^li^h man u fact urin^ energy — itiid their com- 
paraliveexcvUrnrv in relation to the prevloua hiatoi^ of French 
conimeroe. I endeiivourdcl imm^diiitely tnmnko myavlf acquiunted 
with theprintitl rccordii of all prcviuua timilar Natiotml Kthibi- 
llana, nnd to put myiM'lf in mmmiiniration. nut only with the 
awtlwrltiea, but with icentlemen ni>t ofiicuilly connected with the 
wlininialnLtion, from many of whom 1 have heen furlunaii! enotigh 
to nin IiifunnaLinn <if the mmt vnlmiblc kiiul. 

When we comidcr thrit durint; 'Ac latt fi/ly tfrart conatitnt and 
MedulouK altentiori has been piild by the iturerninvnt to the i{reat 
tntereats vf maiiufACturr in Frntice. by precept, example:, pre- 
nliunB.|iubliu e.\hihitiiina, the irialitution »f Klementart' J^hoola, 
"S«icii.-ti«» of Encoursi^inent," and, ahi>ve nil, by an inccMftnt 
attempt to eleratu the xocial and intellectual condition of all 
engaged in the grKniX, wurk of nupplying the neCMuttev, gratifying 
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the tasteii, and miniaterinr to the reoource* and revenne* of their 
native country, we cannot oe tnirprised to Hnd in the year 1849, that 
the iiiipnli)e orif/iriiltii conveyed to uanufactorca limifvJ in extent, 
and »ervin^ chiefly (or the UM of a emotf proportion only of the 
citiMui, hwi been tratiftnLtted throuxh infinitMimnt rmnihcationa, 
until it has beconie tufuBcd and iocorporatcd into the very oweuce 
of the spirit of the people, 

Tbe tradition* of excellence in manufuctur« reach in France to a 
very reniole period: n» early aa the coromencemcnt of the(Air(^ea(A 
cmliiry her celebrity in the production of Htnined glasa, of goM- 
vmith * work, of Limogex eniimel, of ortuimeot* in carwed ivory, 
and of illuniiiated nianuMriplv. hud become Kumpean. Aided ly 
the influence of the great banker and meTchnnt, Jacqnea CoMir, 
the indunt rial aria attained an atmoit unrivalled derelopment at 
the bcKiiiniKK of Ihe fifteenth centurr; and under the patronam 
of the royal cflnnotftceur, Franeia the rirrt, the unii>n of tbe hi^^ 
D*t order of artintic ability, with the meehanicnl akill and e«peri- 
ence acciimuUted durini; many centuries. <;tamjied with a necullar 
and iinmifltnkenble rhnrneter of perfection many of the celebrated 
proituinionii of the period of Iho Rma'umneg. The eatablishmeiit 
of the iilk trade at Lyons nbout the year ItAO — the ancient pro- 
ficiency of I'sj^ift, St, L)eiiia, La^v. Beauvnin, nnd ("amhray, in all 
other hranchoi of weaviiif — the JHibeliii ta|i«iilry— the carpets of 
the Savoniierie — the Sevrea China luRtitution — nnd the rvmmvnce- 
ment of the emplovinent «f cotton in the BeventMUilh century, are 
all land-ninrk< in the ^ent Kdicroeuf Frendi manuracture. Now, 
although in all the di>|mrliiienti< of trade eniimernted. the hiffhest 
art WHH a^vtcialed with mniiMfacture in sunplvin^ tlie want* ami 
frrnlil'yinfr the Ixulea oT th» Iny and c.lerieiil urutucrocy. It vaa not 
until the advent of the Itevoluttim that the attempt «u made in 
Krani^e to pupuUriae any of these productions, rrxim the year 
17V7 we m;ty dnte n ^ndual Httempt to diiaanitnate, frum the /eiu 
to the nviM.v. tlitf luxur}- of hoauUliil de«l|cs In all objects of dally 
and uni venial .use. It Is true that, aince thi« tide hiu Wt in, we 
hare met with no such articls in mnnufarlura fta Benveuutu 
Cellini, Jrhii Gotijun, L^nard <le Limouain, Petitot and Uordicr, 
Clodion. Girardon, Bernard de Paliaay, Uirolamo della Ki>l>biH, 
Pierre rBsc«t, Ac, but in their ^tead have arisen myriads of 
e.irnent men, aoxiotnt lu alfonl additional employmeRl Co toe swell- 
ing maasea conKrcfratini; on the great jMintsof ceniraliialion: and 
diMirnus. at the aanie lime that thty anpptied to aii at a moderate 
rate, an iiii-iiroxiniiitiiin to the trnji»ynient» of tii*te, formerly tho 
appanafre oiilv t>f the minority, to e<>tabl)»h and maintain that 
^rcat bulwark of the wealth, iatellijrencr, and rmpectability of 
their native cuuntiy— the eiiorraoua and iLutr all-powerful AwryooJa 
riatt. 

This genernlixation and diswniination of ",\rt Maaufuctiire" 
\\tui been much excited and aiilcl by the eftlahli^hiiiont of gruit 
National Expo«Itians,eshibitini; from time to lime the actual con- 
dition, adtuuta^cc*, deAcicncie*. cap.ibDitie^ and variatLoni of iu- 
duiitrtnl exertion thniitichout the country. It triiy l>e acartoly 
neccaoary to pritpr the excellence, ia principle and practice, of the 
inetitulion of Huch n oytemntic vtiniulaiit to public entuUtioo, 
aince a recJtpitnliittnn of the rinnte* of Huch men as l-'rikn^'ois dc 
Neufchnlenu, I'haptal, Napuleun, Herlhullei, Dupin. Louis Phi- 
lippe, &c, (all of whom, thvugli differing mont widely in their 
pnfitical view*, hnte united in pruaecutini; these tiihibitiooa with 
the grvntest ardour], would aJone suffice to convince tbt moM 
sceptical, that France at leant hns acknowledged the p^at pu£/io 
hriielit of niicii cum petitions, U'hen, furthcnnoro, wo find ttiat 
•iniilnr exhibilionn hxve been ocgiiniiicd in Belgium, Italr, AuMtria, 
Spriin. Pruxia, S<r4>dcn, Bavaria, and Ku«tja, unA that the number 
of exhibilont ha* aujimeiited in one con-tantlv incroaainfC ratio, it 
is manifest thnt the manHfai-lurtf thcmi-i^lveH have derived a prac- 
ticnl iM-noht. hk direct and important an Ihnt received by the 
public. Aa fnr as I have be«n able to remnrk, then does not ex)«t 
one ein^cle writer who has ventured t" auuirt, either perMtnally or 
anonymou«ly, that Fra.noe haa ever acquired aught except benefit 
from thic ndrairahle Institution. 

In order to convey, in as short a compaco as pnasihle, the facta 
))reparcd for vour exaininntion, it may porhapa be veil 10 nrrullgO 
them under thruo heads, giving, — 

Firvtly-— ,\ deacription of the ftrascaf building, tunA gencmtly of 
the nntureof tbe/trwrnf Expoaitinu (A^. 

Scciiiidly — A short ucixmnt of the hwtorj' of the Inttltiitios of 
jiftH Esfiomtiulu, and titeir conucctiuu with the induKtrial ptogrev- 
alun of the country. 

And, Thirdly— An annlynia of the official anan^enicnt^ their 
routine, and in an appendix, copies of public ducument* con- 
nected with the orgauiutiuu of the prr««-nt and puat KxptiM- 
tiona. 

<fi 
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SMTTUiar A.— TvB Faanmr Expmtrtoir, 
Nol I.— Tfce5u*«(niF>*'*Co*f, Jfc. 

Th« va«t eilific« whirJi has l>«^n erected to canbiin the specimen* 
of siatiufactHro Kplected for ethibttion in the year in*s, h nitiinted 
on th0 NiDM) i>ite ns tfrnt armitiisl bf m vimilitr tnitMiiiic in the year 
IHM. Tlie C«m5 ilc Mttriirri)-, on wliicli it has lieen pliieed. i« & 
largD oMong piece of (ground, Bhiittinjc on this mnin nvctiiie nf the 
ChxRipK EljTMfn*. aiii) u a xitv offer» even- ixiMulile ndvantnKf, 
bHna of n gravelly mU, already ettrientlj dnuiwd, and plm-ed on 
the Ttae of a riintinuftit)- movlog statiet «f puhlic ronveyiincmi. 
The Champ-i Rl)-«<t'is ihoiiiih it aomc ouiivi derail I c diMnnre frnm 
the fjent centr« uf I'arisiAu papulslion, are still «i> uiiivrnutl a 
plnce «r rcH>rt, thni they may be inirly ngeiimed to be "in the wjty' 
of oven the p«(>ri-«t cln^M-t of the community. The elevHiion nui^- 
be aJrnirutdy tievii fnun nil tlie apiircMcbeB t« the building, and tt 
tiw the ndvnntR^e of beini; in tn« Immediate proxiuiiiy to tiie 
rii(idi-nce of the I'rwidcnt cf the Kepuhlic 

The architect, M. Morf^iii, was enKai-ed in the year IPH (the 
tintc (if the Iftst K«p»«iliun) on the do'i^n of n building almost 
Biniilnr to tJic prcwnt one, eihil)ititi(r n fomewhnt annlu^us ur- 
MfKemeal, but prei'i.'iitidjt lt'«B coniplinttiun of funn. Byncom- 
pnri«i>n <^f the I «'o apj<eiided pluim, lh« differenocs of hit ttrranKe- 
tnenl t.f the r.ilnccof Industry in I&tt, »nd that in l!*«, will bo 
apparent; nud it mil uudoubtctlly be pereeived that the inlerior 
uf the vant rertnnsiiJar cuurtyurd in tne iilnn of Ittkt- mu»t have 

freiicnted a m^i^mficent enup tCctiJ, wkieb ih tutalty wantiitg In it« 
plloir of the prevent year, 

Thft whole plot of the present huildinit (evclunive of th» &|p^i- 
eultiiml d«|»ntlment) rov^ra n va»t pBrRllel«(fri>nt of 906 tn^rM br 
100 (nbeitt 675 X SUH feet Eiiglihh), round the outline of whi«h 
runs a gallery nbutit 00 feet wide, divided int« two avemiea by « 
dunblc rnn^rA nf ntlatiterii. In the rentre nf mh avenue iii a set 
of «tnll«, placed onclf to baek, for the exhiliitiun of merohnndiiie; 
and both butween the eenira] pilaatera, and rirtind, ami upon the 
walk, oUier olijeel* are tilueed, tn that nn trwi-ernnfr either of the 
fonr ffampvaya (eaeh about 10 feet wide) the public have ujvon 
their riithl ami led hsiid* olijerta for iDs|>eetion. In the part wf 
Die l>uildiii)f approprinli^J (ii lirf^o tnarhinery^of e-ourvc thtM Kystera 
ciiniiot lie carnwi out with the >aRie refrularity. The vB«t paralleln- 
grnn), CHuloseil by u «imenlint siniilnr (•allery in the yeiir IHtt, 
nai left ax one mi^niilieent hnll, within Khieb were placed the 
most important otijwas; in the pr««ent building wc find it divided 
by lw<i triiiip(vi>r«e ^'nlleries, eimilaily arran^d tu thoiw we hai-e 
dewribed, furming thrtie evurtyardt; tll9 central one be>nira.b«ul 
iW feet square, and tin- two lateral «in^* SO feet by I to. Tiie een- 
tral courtyard is open to the sky: in the middle' ri»eH sn eleiinnt 
fountain plat-fd on a platromi of turf, and nrnunil are dixpoited 
ahedii for the exhibitiuii of Huwen aiid horticultural ortiaiuenta 
fljld implenientR. One of the lateral eourti (encluied) receivn a 
hifpi cuUectioQ nf ohjerlH in inetnl-work, rn«t-iri)n, &c., and (he 
other contains an immenne renervoir, in which alt the draiiiiitfc 
from tlio roofs i« eotlectcd, tio as to f'lrm n snpply of wnlcr imme- 
diately serviceatiie in rn*e of fire. In .idditioii to thiN iireat build- 
ittg, which curreflpotidii with that previuuMlv ereoted, there N thi* 
year coniitrufinl n ratt *hcd for the exbiliilion of agricnltural pro- 
duce, and Mtock. It exti-nda to a length rather greater thnn the 
vidth of tlie fircnt pnrollelofrran), a;id ia aliont 100 feet (En)[lit>h) 
wide* It« (UrUHtractlon is ruder than thai of the 'Talnce," hut it 
ia not on that acoiunt Icm cPeitive. Ii niipoam to have heen 
I'rifHnnlly contemplated to (ill the whole of thib Kiirantic hall with 
nittic, &'t., and to place the a|;r!cultiirul Jniplcmcntit in n lone nar- 
row galleiy intenenini: between it and the main htiildin)c; but aa 
the alock of animal:* fnrvrardcd for exhibiiion hnn nut fi roved an 
large ns was aniioipated, it )\nn been liHlf-tilK-d « ith »enii-agricul- 
tural ninchineti, niid the wImiIp i>f (be Innj; narrow gnllery alluiied 
tu crammed vtith Bltfves, imd tninceJlaneiiua iluincntii: nievJiuniBin. 

The whele of the building >■> constructed of woodi the Toofa 
being covered with »nc: of the latter material iOO,0()0 kilu- 
gnunroet, eaual to nearly (,QUU t^na, are ntutvd to have been u»ed; 
and of the fumier, nearly (5,UQU pieces of limlier. 

It i« hoped that tic iK^companying plana, whtcJi bare been pre- 
pared from Home recent uiilh)iritic*«, and an iii«peoti«n uf the 
■kotehes given in Ihv pit^p^ol' tho JUuttmlwt nncTotiier ioitnialu, 
irlU coDvey a t^lemlly ^ixkI idea both of the eilerior and interior 
arrangement* of the eiliihttiun*. They will »vrvc tu ohow at leatit 
tliat II aoracwhal HnnvreHK.iry expenditure ha> been g^ne into, and 
to tnanifent the piwnbility of i^unHtrttctin)^ a much more simple 
huildino^, poi86Bi,iflg all the advautaf^ea at tbia one, at a far less 
c»wl. 

Both exteraally and internally there ia a good deal of tasteleoa 



papered «i^^^ 



and unprofitable emament; all the |>ilaiten ara papered 
painted in a apeciea of graining to imitate light oak, and even the 
mliiigiseovered over with the same work. Large mrtan pterre 
truMt^ nppiir«ntly Mipporl the timbers, and a paiatr.d bronxe haa- 
reliuf lillM Ihu tynipamini of the pediment, at the princi[MJ (^^^ 
trance. The architeelure of the whole ie mf^ipiia, ftlthongh ll^^| 
pK^ntie wale uf Ibc building nvceiaiaril)' elrvale* tbe genert^^l 
flfm-t into M>tnetbLng of inipreKiJi'enem; not, boweier, to nearljr 
the extent which the same uutlsy might have produced. 

In Hpite of a statement ubich huf tieeii gving the round of 
Kreiich paperK, dectiiring that the hnilding ha* eott 900,000 fraj 
1 may, I beliete, atate with certainty, on tbe aiilhority of _ 
.^udifranne (Chef du lltirenu de I'lnduMtrie), who hai kindly rofl 
Rinni<.-^te<l to me n few olfirial detailn, that luithing like that au 
hnit l>een expended, and that about 450,0no francs la the real 
amount. In a letter I had the honour to receive from him, * 
inform* me th«^— 

Piano. ^ 

Tha CMt of the building In th« year 1839 mu :ii.l,791 about 14,&&0 

,. It«41 „ 3:6.406 „ l&.O&S 

UtSI ., 40(9.UUO „ Hjtm 

If to this Inal ammint we add $,oog/.^ the lowerii estimated coit 
of the aip-icultaraJ fArrf, making Uie whole huui expended c«|ua) to 
lN,inm/.. the diiferenecof about 3,lM)fl/. between the outlay of the 
picHent year and that of the year IS44 will be nattsfacturily ■(• 
counted for. 

It IK, uf course, to he remembered in thcee calculation*, thai the 
tatiney ia paid only fir the Aire of thu malerialt fur akoBl three 
uioniliti, llitr whole rcmainiiiir the property of the contractor i 
trrmiiiiitiMn uf the Kxhibition. 

Wc lind that the EvpuNitiun of the year 

- 1659 runiBiiiL'iJ 4 lutil area of IlJfiZI 
U-tl „ 19.49' LwiirM 

IB 19 „ £1^91 J 

That of Iheoe una! arena. 



U.7M ., J q 



In ISiU Ji »W n.ri>f.l 
ls44,a,l 

] 3411.11.: 



Air romlii and, ci«np-< [0,4^1 pmmjcii. tat 



d. 



Wa may, therefore. Infer that about half-and-half is a 
working proportion; and since 

Bii. kUlici. Fnnci. ^ ; d. 

In IM9, 1 total of 1 1 ^62 Kit 3G.1,;91, ihat ii ] S ;1 

18i(, „ 19.497 .. 376.4(16 „ 1& 01 i ptr *«aR» I 
IU9, „ £2.391 „ 400,000 „ II 4 J 

It fitlloWK that, 

lu 1^39, ihs cod of the building was al Dm rate af^ 

1311, „ „ 1 34|.p»rn.ft.! 

1*>1». ., ,. 1 2|J 

Now, setting aside the year 18S9 as a manifeu extravagance, we 
leurn that 1«. 3d, haa been the average of the cost of building per 
focit Riiuiire in the two last French Expiinitiinis: but at the mum 
time it is to be remarked that the wurk i^ dune in aii extraragiat 
Htyle, and thnt the expeiiKe^ uf nome branebrs of baiMing arc 
ctinniderubiy irreater in France than in Kiiglaiid. 

N.B^lt hnx not been niHHiLile to obtain more detaiM infuiaw 
lion of cott, the reluriia iiaviiig nut yet been officially Blade ttjk 
These figures must, therefore, be re^tarded only aa the oanrt 
ajipruximiition tu correctm.-m proctiriible. 

No. 2.— The O'lmifirdtioii fif Frcdvrlii, ,\r. 

Not only in Inying-mit the Kihcme uf building, but in the 
ran gem e II ta preliminary even to tlittl point, it becomea aeccaa 
where objects of such various descriptions are to be aaouublfd, te 
adopt Mime jiccncraJ iiysteni of natural or nrtilicial claavifitntion, in 
iirder that facilitien fur tlie proper grouping of analogoua art* may 
he unifoindy and consistently provided. Iiuth in the £abihitioi>, 
the Catalogue, and tbe Report of thoFc ap|>oiiitcd (v vaaouiie into 
the nivritn of the wurkmantltip ur dcai^n. 

In the three brnt Kxpiieitiou!! no Byatrm of claaaificatioo ww 
adopted, and con»eqiicnLlv the labour of all employed ia aludyijif 
them iniKit bav« been, mm still i", vrrr much rnniuiced. 

If one uf liie uhjwts of thenc exhibitions be, a« tt meet a*- 
auredly ahniild, tu instruct tbe public, the cleameM of iLeir 
nieninrieB and imprceriona mainly depends <ipon (he aimplicity and 
perfection of the aystem of aucceveon, luboidination, and d aarifi- 
cation of all the etemanta compoaing the great dia|Ua^. U it 
be otheiwiae, they pain only u exmluM-d aunse of weartneaa, in- 
•teiiil of a series of im|iortunt, mutually dtfj*eudaot, practical OOO- 
eluaJooa. 
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In the y*ar ISOS we mopt with the Rcvt nlUmiit itt arntniiement 
bv M. C<)4tnx, <*)■<) editeil the Report t'fthe jur\' on the PIxpiMtuin 
of tliitt y**ar. Hp proeei-dcd on » Bvugntpiiicnl nnnlyui*, ntiil 
tre«t«<l his vxtiiniTiHliiin of nil the ohjc«U exhihtteil, under the 
benils uf the ilepartmentii of Prance frum whirh they emnnsited. 

Ill th* yenr IMIW hp iuc«in pdited the lli-jiort, mid an ihni ore*- 
rfaiiBdupled an «nt)ri!ly miiturinl «r iiatunil nystem. ilividiiii; nil 
the srtfi into ihirty-niae headH. The c<infte>jucace waa, of counw, 
grWiit mnfiiHiim. 

In thft ypar l^n1, M. Paypn ttiok >ip h jitirdy HCiPiLtific arrmngo- 
ment ioto (ive^reut divuion!!, namely — 

jtrt: — I, Chemtctli 8, McefaanUal; 3, Pli7tic4li 4, EeonAfniMJ; 5, Mia- 
eelliaentH. 

Thk iru (le«ineil iilinni't ton nrtificUl ftn4 alMlrtrt; am), mc- 
eordlflgly^ in lH3t we fiml M, Dupin very wiseli- pst»b]i>Iiiri(f hi» 
■r«t«ni of divuioa un the hntit of the relntion of the artM to mnn. 
Thua— 

JmtMrtpie Jrit — I, AUmPntRrr; 2.Stn;tirT: S.Vpitliry; I. Doatlrlllar^; 
5, Laco«i<>ti*ai B, S^nxLtUr : i. Inirtleciuil; B. frrpurmt* ; 9, Social. 

Id 1839 M. Duptu'* uaalytia wm ndhered to, mid found to wgrk 
v*ty ftU. 

Id 184( t)cC jury ndupted a more mnteriU cliu*iific.-iti»ii. iiiiitiiii; 
■ometlimit vf the >|)irit of vitvh vf the tbrao fomicr eystoaat. 
TLey divided the MHiiufiit-turin^ Artx iiitu — 

ttrliom Ihe .Icajeatal or yafHral Sylrm.—\ . VTimm !. Miii«»l ; S, M<- 
dtanic^i i, lUihomstlnl ) S.ChtiuitaJi C, Fiik) 7. Ctiuaict 8. Uimlla- 
iie«B». 

Tbi* (urnnmmi'Rt led rnther to confuoion. nnd nnrorliinAtely, a« 
may he nwn by a rc^frmiM to the jiIjiii of thi^ hiiildinic of the prc- 
Beat EipMition, in wlikh LhiH nysieiu (if itny) hna heen fullowed, 
it i» i*ufficiciitl)* coniplirntcd li> lender it extremety dilTcult t» 
refer to aay partii^ulur uhjecl, fnim ita proximity to others having 
any noalogy with it. 

Pcrh«|>* SONIC of the clemenlit of Mr. Feriniuen's excellent 
aoalyWH uf the A'lthrupic Arts misrlit be <iilvnntai;roualy itdopttrd. 
or wme claiMfivatiuu referriiiK tu inudificatitiax of inateriul in the 
TV ittiile, in th« loanufactiirpit atate. in the ornBmeiited hl^Ie — 
treatiiiir tiiem aa roprescaUtim of the Mnencv of production, uf 
n>Aiiuf«clure, of dif^xiriUuu, luii^ht be fuund uviulaLle in default of 
vthor better arraiigcmciitk. 

Nw. 3.— Thi A'of ure and Charavta- of Qtt Pndmtt. 

It waa a matter nf comiri'in eomplnint nmon^ all connected with, 
or intereMed in, the present i-nhibition, th.it, uirinff to the c«m- 
merciaJ criaea of IS^tt. it had heeume blmuxt imiiuMible to fure««e 
rtUter the probalile aniotint or diameter of the ^uode forwarded for 
•xbiUtlon. [ fair, therefun% thnt the mo-it careful ei>mp>itntton<i 
M tu tlie relutive Apucei occupied by dilfL>rcnt trade* would ruthi^r 
minlMil Ibnii inform, if they were likely to be re^rdeil as the 
alighteU. iiidicalion of what might he |iri>liHhle in KnirlHnd. 

On examininft nnd ci>mpnriiiK the lesdiuic feulureii of all the 
|ireviau« EapuKitionii, we find thnt enrh one wn* spiwiiilly rharnc- 
terivetl by Buine feature peculiarly it ■ouii. Thui<, MiMhiiiery, 
whieh thiH yeAr i>< the great nnd pred<rmtniitin;c atlmeliufi, in 1)13[> 
wad eumpafAtively a minor item; ivhite lh« pri>ihict«i>f Miilhriuven, 
which in isd9 aelually required a *putial (trest hiiU for theiTi>«)ve<> 
elone, thii year uink into the onlinHry nusi'e allxlled t<i many uther 
brancbcn of iiiduxtiy. In forming n judgment lu to the pruper 
■p&ee to be oeeupied by aiiy iipoeiho mainifacture, in reference to 
ita Bctnal imp.irtnnee, much must nnluraJly hv li.>Ft fur decJHina to 
the eoiurtitiiti<(I aiithiiritiei fi>r the time Wine, nnd thev in turn 
maet be awnyed mure by & *eni« of duty n.nd juntlce, thiin by any 
laws with which precedent uould provide them. 

In quality of her pocition, »« "mietresi" of the reiiminp mode' 
Pranro l)ii« year, as in duty bound, exiiibita h ditiutlinK amv vf 
pretty and tojiteful ohiccts. Evidence in exlilhited on all liHtiilii uf 
tbe extent to which the eduealivn of her workmen hove been car- 
ried, Scarcelr ever d" we rccu^i'niKe n piece of bud urnaRivnt«] 
modellinf(; where the hiimnii fifiure i» introduced, it in rarely ifiDO- 
rantly dravrp. In the drpnrtmcnts of mnnufnctitre n-4|uii-ine ten- 
der rannipulntjon, Mich us the uiore delicate articlr.o of je>*rller}', 
tnrving, toolintr, &e., we reco^ni^e « pm^ti^eil hiind, acliiiK m 
uniaon with an evor-th«n|E[htfiil ho»d. Kifrything niMnie pro- 
duced, to a ivrtain e.iiteni, ecu iimore; and on cunrernniE with 
every trndtttmnn he will be fnnnd tu take nn inintediale pride in 
Ilia oecunacion, u n menna of elevntin^ him in the noeial ^enle, 
rather tliau aa a draf^ to prevent hia eitterini; iniA (sompctitioii 
with a eliiBi, uhij«« h«pp#, fenr't, auiuciiition^ prejudices, virtuea. 
And demcritu, have little natural affinity tn hid nwn. TIiud, 
Krench manufacture ban a certain peculiar eharm, which fre<]iiently 



paralyses the Jud^ent In apprecintlni* the niifneron^ alnietunil 
defe«-tc which her productions emiEinntly exhibit. If a piere nf 
furniture bu well and nrtintically (-arvMl, the nrdiuury vyo cares 
little whether it be or be out well hlled or well seasoned. A beau- 
tiful cilrer-iplt ornnnient iti at once preferreil tn an uifly eold one, 
and a pnpvr-hanrinu printed in two tiaU whicli fanrniiini«e in far 
preferable tu one exi>cute<l with sixty, fill of whieli '-fiifht" and 
weary the eye. The only important branclie* of munufactiire iu 
which, U> judtfe from the preient Kxptwitiuu, Kr^im^e necinit de- 
cidedly behind En i(I and, are tlioiie of the npplicatiun uf nechanlaui 
to aarrinfT on a larije scnle, the mnnipnlntion of tEutta'percha, tin- 
plate ;iiid HntnnniH-me1;ii workinu, e-irlbrnwnre. and j.'kpannini^ 
on papier<m)iclie, and generally, perhapK, in her imniediate adaptn- 
tion nf new machinery to facilitate, and cunsei|UL>ntly rhea[»en, 
production; while in many departmcntJs «iicb, for initance, «» the 
cnttiration of the art of euamellioff, uf brunee-worhinic, of the 
production uf artistic stoue-wnre. the making and colouring uf 
terracotta, and of nband and »;lk-woiivine nnd dyeing, aho np- 
pean aa di-ridedly in advance. In vcirh a KtjiDrl a* the present it 
would l« nevdiess to particularise the difference* between the 
mimnfiiclure* in deinil; hut it mny. perhain, be well t'> remind 
those intcre>t«d, that the predunnn.ttinK feature nf ihi:« year'ii 
eitiibiliim in France w the nuinilVi>lMiun of her jiover tu get up 
thu»e machines on itie ponHciwion of which our facility in produc- 
liiin hilt tonir depended, and thnt if once ahe attain in lhi« depart- 
ment »nythinr appmnihini; <nir mechaolcaJ reaourceo, at llie lamo 
lime rela.inliiK lier present nrtjatie capability, there is Htllc doubt 
that she will be enidded to command many marketm to which ire 
ajune now procure ncceits, and which we ore too apt to regard aa 
permanent pro|>erty, rather than as requiring peculiar and con- 
tinued exertion to monopolise. 

The exhibitiun of raw tutk of the finest quality should make os 
turn with peculijir intereHt tu the details of the experiments Intely 
made, with a view to introduce the subject to the notice of llic 
Kugliih cultivator, recorded in the last portion of your Society's 
Tmruiiintiunv, nnd eiiciiurnfces us to hope that ere long this im- 
|>nrtflnt mnterjal may be nnturaLi^cd in bugliind. 

The raw products of Alicerin xcetii lo uromi»e much ss a field for 
the outlay of French euer(;y and t^HpitHl. 

So. ^^Gtiurat E-tteOfncigt and DffttU o/ lit pTt*ent ExfKmlion. 

Perhapa the ctiiof eicellencieii of the arrangementa mar bo 
deemed Die extreme lihecality with which the building has been 
constructed, and the noble slvlc in which the whole affair hat been 
manageil as regards the unlimited xupply of nuhlic nxiney, the 
nunilier and civility of the keepers and nttenannls, nnd theeaxe 
with which the enormous masses of viiiitort were ennblcil to circu- 
Itite by the width nnd uninicrrupled line* of the gnngwnyi. 
There was coiiMderalde beiii'lit in the opening of nuinetuns uiitletn, 
though the public uere iretienilly admitted by one entrance only. 
The iidvantuce afforded by thi« whs, that if any pcnuns were 
incuiivrnienceil by heat or pieuure, lliey niuld readily fiml nn 
exit; while limiting the points of entry secured a tolerably uihudi- 
mous mitvrment, without driiing ihoM- on whoi>ie inclination led 
tliein to dwell cpeci.-iUy upon nne parlic:it)ar npot, It alw con- 
Hiderahly sinipltlied the overlooking and checking the receipts nn 
entry. The placing at jJl these diiorways, ladies, who benevo- 
lentfv dcnitcd ihcmBelvc* to the collection of funiU to he dedi- 
cated tfj the service of the iioor, and more particularly to relieve 
lh»»e aulTrriiig from the cholera, hne been productive of very great 
good, and by their mean* large sums uf niouey have been raited 
for the purposes of chiirilr. 

The system which hns been heretofore ndoptcd of grouping 
together goodn of a iumilnr kind— nfffrding nrreiit farirties for 
vomoaiiooa and study — and increatkiitg the e:i»« with "hicli pur- 
lienlnrclai»cs of mnnufairtiire may be sepamtely esfimined, wiliiont 
confusing the memory with the labour of recalling the exiirl petit ion 
of kindred objects wiittered about, it WHH found impuimible lo fully 
carry out, owing to the fo'^erish political excitement, which, up to 
a Intc period, rendered the exiatenci^, even of this year's Kvpuiii- 
tiun, uuite probleniaticfil. A mode of arraugement ol products of 
maiiufneture SO /0/^rn/^r(vi/as to exhil<it tcji^Pthpr all the ene^cy 
and relative power nf production, of d liferent liiitrirU, has been 
suggested, but never triivl to any great extent; the (general opinion 
being thnt it would not convey a ^ much practical information, «r 
in half so a^penble a (larnt, as if alfeeted by the usual pmctie.-. 
Classified Itidleeii to the (^talagaoii woald probably unite U e 
advanlat^ of both systems, and to a aliglit extent they have been 
adopted in France. 

'the Cataloorue as at present arranged consliiU of two part*. 
ThB first, oentaiuin; the numerical aeries Id the order In whldi the 
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produeU vtuid In the Mvsrftl atitlh, the iuirim «T mAiiufaetuTen, 
their nddrMMs, ttnd the tuttura <?t th«ir i^ootU, |iUc«4 M>iue«rli»t 
thwi:~ 



No. 19 I Jitnn WhiEa 
N«. 20 I J»hi> Smith 
Na, £1 I jamti Brow« 



Lecdi I PmoiI M4llf tble Iras. 

MMclv-ttrcct, Man«^«at«r ) Cotton [Vinti. 

And the Koond, tho namM of manufacturer* arranged alpha- 
hetioU)-, Mtuwvd by the number of the Malli, &0^ thus: — 



WSite, S*me% 
VTiltQn, K»l)<;it 
Wo*d Md Smith 



Patent Malleable Iron 

$l(i«kiii|;-rraine, will) piiL-nicil [iii|ir«*einanu 
Painlril anul OrnaineriUl Gla** 



No. 19 

So. 43 le 



In «U auum uhn-e honourt have In former yexn b««n avarded 
to tndivldoalo, thiHr n»turw is indicatH by dUtiRctivn nmrkif 
attached to each onnie. In truth, hiiiri-i'^r (iixi!>>|itiiiir »« n b»<>k 
iif retvrimcp «ft«r the dtise of the ejthibiUonJ, the Krench Cata- 
lu|[u», as nt jirrKont arruiiged, m ulmcKt valuefem: tha oaniM and 
itddreuM of euch exhil>ititr Witifc altarhed in a clear and leinhlvr 
form to ever)' stall, aibd •(■me one reprei^iilinK his lirm bein^ 
Iteoerally pmrtit I'j take care of hi* ur her masterV gi»»U, and to 
cunvey whatever iufitniintion may he reouexlrd. The preactit con- 
atructton of the Catalogue in, on the whole, to be reffarded rather 
na a defect than aa an rxcdicnce. The Hrlf-«vident prin«|ile of 
recmlalinK the line of [iro^reiuion, and liiiiiK the niimMnt »<> as to 
fall in with that onler, »evm* to have heen iiuile lost Hixht of, uiid 
thu« ciiiiMderfible conl'utton would he created by any one who per- 
severed ill fulliiwiiif: out the srricii |irp»«nlcd by the Cataloicue. 
If it were detennined to have iitie up and une d(iwii.curretit in a 
Kanf^nr, it would be well to tet the niimbert follow each other on 
cither llie richl or left-hand fides; if, on the conlrary. the whole 
Btrcatn of viallora |H)iirv<l in one dire<'ti«ii, it niljilit be well ti> |i1ac« 
tbe odd nambem on the left-hand ■tde-slaila, and the even nimi- 
ben on Uie right, and thus the ctnaaef of f^ibric and mnlerial mi^ht 
he kept Uilerubly loitether iu tba Cntaloxue. Now on the fornier, 
the preocnt French ayateni, thoy icet very much ecnttered uhiiitt. 
There in con»idcrab]u advnntnge in nlluwini; the exhibitors to fit 
up (under GctUiin xentTnl rcntrii'tiun*) their own atalU, at their 
own «apencci ainc* it affunla an opportunity fur the exemlae of 
individual taste, ia gratifying to thoeo who would be diaeathified if 
the chnr^ of arran^UR their good* wnt cnlruatcd to any but 
themwires, andeffecia alao a consideruble aavin^ of lime, tmuble, 
and eK|>eii«c, to the executive. It is, huwcvej, absolutely net^cs- 
■ary, that all goods iJiuuld W finally arrnngrd some tima prior to 
the 0[»cning of the exbibitivii, and thnt none should be received 
after a certain day, eJtcrfit under the moat ostraordiiLary circum- 
iitaaeea. The non-obwrn-ance of auch n regulation completely 
namd, for aome timef the elTeet of the pre*eiit Eaiioaition; 
Inateiid of inaugiimting a perfect and splendid apei;tin:Ie witli 
littinr natiunal iolemmliex, and thus inl«r^jrliiig at once to tho 
people and the nre-'H, the miloon* were opened hulf-lilled, or even 
MM than half-filled; — iipbolrtererf hard at vhitU in all directions; 
boxH, paekinj);-«aiiea, Inmbitr, and hrapa of *lraw, dust and dirt, 
dtafi^nng and Bjioilinir the «hol9 eSeet, Far nearly three weeks 
then inconvenieiirew existed, in a Renter or less defrree; and. as 
might nBturntly be expected, the prua acarcelv pmitied, ecareely 
n»tie«%d, and the better (Jaaa of t^ttlzens and ^orcignerM xcarcely 
viBited, the i-:ihibition for the fitvt norath. It is needlcsa to insiiit 
on the iuiportancoof thig error, 

One of the tnoit ttrikinif defects lu the plan of the building waa 
the total impomibility of converting it, f'lir any gre<«t nutionaJ pur- 
)><>M>, into « vaat halt, in which a niultitudt; miKbt aancmblu to 
witneaa such an OJihibition aa the buntowal of the prixev. In no 
jHMitioo could more thsD, a fourth vf tho whole extent be £e«n at 
onft view, so that not only wut the effcil of a pussiblu m«rrriMr, 
aimilar to that which might have been drained bv the adopti'io vf a 
deaign projMM-d in t^e Jtri-ut tfJrehitetJurt, by M. Ilcctur .M»reuii, 
entirely loxt, btjt the atupenduui effect of one enonnous impression 
«f grandour on entering was perfectly sacrificed to a fnuuied 
wtgaiMiity of plan. Another great diBadvanlai;o wag the impussi- 
litutf of adding to the beauty vf thi) effect by the additional 
Umllerwi^ and tha ac^uJHition or more (paee to be appropriated, in 
the event of the eontrihutiona proving tsore numerous ibun waa 
expected. 

One peculiMrity, which archllectumlly wad moat dletrcs^ng, WM, 
tliat a ayatem of lAutn seemed to prcMdo over all the ornaments 
Wid const ruction. Great carton jnrrtr tninaes which supuorted 
nothing— painted bas-reliefs to iniitHte bronse— fir covortdalt over 
with pHuer to make it look like oak, — were all unnecenanr and 
wasteful proieMiuiiiil forgeries. If each simplu material hud been 
allowed to tell its own tale, and the lines uf the cutut ruction so 
aniui|[vd us to cotiduoc to ■ sentiment of grandeur, the i^ualilica vf 



>*pnw«r' and ''tmlh,'* which its enermoua extent inurt b**t 
■urily ensured, euuld have suanrely failed to excite admiration, i 
that at a very c«iiiiiderjble luving of expense. 

'I'he Agricultural portion of tlie building was by far the bert! 
design, Uiuugh comparalivrly rude; but, unhappily, ail ' 

exhibition was a vciy pour one (the provinces being scare ' 
represented) ahnoit twice aa much acoummudation wae 
as WHS needed. 

We fully believe, that a better buildinr might bo er 
affording the same area and advantages aa tlie PanMan f alace < 
Industry, and avoiding most of ita JcfoctSj for an amount 1* — 
probably by otie-fourth — than that whica has been es|" 
upon it. 

The reraaloing eections vf this Report consist of a short 
Interewting history of tho origin and progresn of the past Ki.f 
tiirns, from their comnien-cenicnt in IT9T, under tbA auspicM 
Napulcoo, up to that of the present year ; «howing their i 
tiun with the industrial progrewirtn of the country; tha 
the uiKctal arrnngtineote, and duties of the various auth4 
tho distribution of pnECs; together with an appendix whiehl 
the labour and Judgment bestowed by Mr. tVyatt In coJleeting fL 



LAW FOR PATENTEES IN FRANCE. 



Whoever knows anything of law anywhere, knows it la a verf 
had thing; but thusc who have the ill-luck to bring a mechanical 
question before one of our law oourto, learn It is the wrft thia|( 
they have done iu their Uves, Law may be the nerf«ction of re»- 
MN — though wft do nut kiiuur why this is ta be believed, — but ad 
lawyer* know nothing of inechamr&l affair*, and yet undertake 
tlieiii, the evil lot «t pfttenteea, manufacturers engineers^ and 
otheriL may be foreseen. Norare we better off with juries. What 
oro called 'nfieciiil juries ar« not composed of men uf education, 
though it might be thought if a Hpednl jury were needed, it would 
be ot men of mind and knowledge. So far from this, special Jury- 
men arc taken from the uealthy or trading olaaaea. To be a mer- 
chant or banker, ia a qualiticHti<.vn; hut to be an engineer, architect, 
editor, author, prwfesaor, st^lnwi! in aster, chemist, doctor, ur gi%- 
duate, is none. Lawyeni and medical men are exempt, even U 
otherw'ise qualified; so that to get an educated man on a aperial 
jury is a mere chance. If the judge go m far as to reeomtnend a 
reference, to whom is the reference made? Not to practiod men, 
but to burrlsters. who nre not, of need, either Uwyeru or tnen of 
aense, and whoso judgment uiuy ho utterly iinpvs&ible to be carried 
into efTcct. 

"They do iheae things better in France." It b quite true that 
they have law and lavyers: but they have, further, sornethii^ rv^ 
auiiable. They have iimfessional witiiestea, or r-rprrU; but they 
have likcwiKiF, for trade caaeii, "Tribumils of JDommereg," constating 
of mercantile men, and chosen by mernintile men. 

The "^yndicul Chambers" are of recent institution, established 
not by the govsniiiiienl, but by private exertion. The building 
traile, in PaTis, some years ago found an Incont entence even in the 
Tribunal of Commerce and the rjtverU. who made lung inqiuriaa, 
long reiHirls, and long fees. M. Letellier de Lafoase, therefore, 
jir>ijNifii-iL to the building tradea the formutiun uf a Syndical Cham- 
ber, chusen by tbo trndi's,— which undertook to judge all queatiooi 
referred lu thern, without di^lay and witlmut vx|>eiise. Tbe Tri> 
bunal of Commerce took advantage of this Itistitutivn, by refers 
log, and the building inulcs have had great benefit from it. 

In coii»vt|iieiii:e of ihissucccs^ the mectianical engineers bave 
fijtined a syndiciil chamber, under the o&inc of "Uuiun des Con* 
attucteurs Meciiiiiuiriis." This has already worked so well, thai 
errry case brought before it li»s been settled amicably at the Arst 
sitting. 

In the-so Syndical Chttmbcfs, and la the "Conseil des Pnid» 
hrjritme^' the French are coming back to the institutions of the 
middle ngei>, and we hiioc It will nut be long Iteforc the same tblag 
Is dune here. The jealousy of lawyers, nud the quackery of the 
daclriiuiirrt, has done its bent to euppress old and local inslitutioaa ; 
the lawyem gain, the public suffer: but in the r-nd wo shall bare to 
bc^in again — to k" i<at:k ; and if we do nut reature the functiuoe ol 
the Ulacksmitha, the Carpenters, ur the Uoldamitba Company, we 
mutt give a juriitdictioii to the Institution of Civil Engineers, or 
the Iriatitule of Uritiiih ArcliileclM. We have oSciaT a«sga«ea 
and official referees, but we wajit self- go rem men I, and ao lawyers 
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SUPPLY OF WATER TO THE HETUOPOLIS, 

It i% Dot uaua) for itn to tomment on the pmc«edin|f« of Bcientific 
bixlim, r«iKined in ourJtumal, but we e*nnot rvfraiii from mnktnjit 
tame raniark* at this time on tho l<>nur« ri<-1iv«r«<l by I>r. Bu«k- 
Iwid, St the Ruyal InMitale of BritiRh Archit«cta, ai'iU uublikbcd 
In oar prewmt number (ii. 379.) 

In th* fimt pUce. we Hnd it nei*(iriil to quMtlon tht tkecunusf of 
same of the Uiwior's (tntempntfc, for hi' nnyg the nipuly of water 
wanted for the Tr;if:i]i{nr>M|u»re fimntnimi'nniiia be oUninMl fr»m 
the Chelnca ll'atem orku mt much Icsh than it now co«t«. Tliie 
miirbt be the cjuw if the whole mnl»y nf the well iin<l nuKhjnery 
be (et down to the aironnt of the fikuntaiiiu. nnd, nn the IWtor 
aajd, in pumpin|[ and re-pqmping the Mine water. He niu»t, hi>vr- 
eTer, be well uwnre the engines itn likewise used for pumjilFiif the 
watt-r to »ii|jply all tlio euvernment office*, lh« naUppu, the IJougeti 
oi" Pnrjiamt-nt. nod St. Alartin'x bntha and wMlihimm-u. I>i>en he 
know wliut ij tlio contrflrt )irii:«furpiimi>iiii^ kll the wiiter fur wich 
""PP'y' — ""^ 'l'" """• demanded by Iho Diclm-n Wiiierwork« for 
•uch mipjiljr? If ht h« imt possevwed of lui-li inrornmlian, he 
wUl in a future number Knil the means of eutij(lileniQ{{ liimt;i,'lf 
and the publii^ itn tin- subject. 

\Vv further contend, with alt due iitlmiiiaion lo the learned 
dwctur, that an Artr^an vyll in a well Bunk to a certain depth to 
form a reservoir, and whence a btirinir i" made ti> the loaer Kprintf* 
ontil the water rises ami iivcrflnwi. the top of thxl biirinj; into tiie 
well or rewcnoir. The learned Dortur holds that luilhiuit '• an 
ArteaisQ welt. unloKstbo well tlorlf uvcrflowii; »s if there were any 
grtwtf^diD that, wr a,i if all the wells in the roiinlry of Artota 
•re of that character. Wliat llic Hcan ealla an .^r1e«iiin well, we 
cJI an Arte4ian tinring, which ts nothing more than a Iiore-hole 
ni;idD from the siirfacv down to the ipriuiri. until the water riaea 
aud uvcrfluwa at the surfttce of the ^ruitnil, or abuve the lurface of 
the bottom nf a well. An Artesian wdl U therefore a well with 
■ucJi a lioriuK, 

Uaring enid tkuB much on these two puinta, we wiali t<> make a 
few r*Riarki> on the important ijui^xtion of the supply of rjoiidon 
with water. The firrt »tcji, we cimrfive, Mliould lie the appoint- 
ment, by irovernnicnt, of n commiwion of scientifii; prntlcinco, 
DOtrsmmelled and onfrttered by any biiiv or connciUton with any 
other crhrnie, and to whom the whole niibjecl nhoiild be referred. 

Wt> could mi.cb have wished that Dr. BuukkitJ had, at prrrieiit, 
held back frum orfcrinir any opinion on the llcal«y water hcIi erne. 
Had he wished to dft «», it would hdve been far better to hate 
reviewed all the pUn« propoecd, for if any other tlinri the learned 
■od recpeet4!d Dwn hnd made nuch allusion to tho Henley water 
■uamB Bt such a moment, he would have been rtron^ly aunpecled 
of ablingand abetting ihc promoter* of tijdt work, and running 
down the .\riMian-well scheme. Fur ourselves, we will not at- 
t«nipt to give any opinion bow on the rnriou* plans, but will in our 
neat tnnnth's Journal reriew the whole, in order that our wientific 
readers may Iv in a poaitlon to ioiii in Ui< disvuHiion, and to come 
U> a oorreet judfrment, for il la of the greatest importance th« 
pabtie mind shuuld be led in the H^ht direction. 

It la veiy evident wmetbing muat be done to improve the water 
tupoly, — Ifae monopoly of tha London wbIm companies can laat 
DO M>nK«r, for they have had time enough to improve tho supply, 
ud have taken no heed. There i« a jirenaure from without, — tho 
oompaniea mu!it dim-Jinrffe the ptihlio dutieji with whif'h they have 
been entrusted, or they muKt ceaae to be oublie servanta. Tb« 
eontraet In to nuppiy such water m the public want to drink, not 
•iich as the comj)aiiieK chonse to »ell. A« it now is, the companies, 
claimin)[ a monopoly, are a hindriince in the way of ihouc "ho 
offer to Mil pure wster. They tinim a monopitJv for traah. Tho 
New River Company, while the cholera wan Ktill rnginf;, netually 
withdrew the supply to lh« courts and nlleyii. Th« qutintity U 
now little more, the mode of aujtply atill inconvenient, and tha 
quality of the wntcr no better. 

The companiea pemiat in uning tho Thnmea, while ft In dear the 
public innsl have water from somtt otlier source than the Tbameu 
in ihenclvhbiiurhood of the London druina«e, anil from s simrce 
lo whkti ttere la no chance of cunt.iuiinatlon. The supply, loo, 
miut ba corMnat. The practle« of compelling the lahabilajn* to 
MT9 Sterna, rjin no longer be upheld; and no en^neer who has 
•ny napect for the horiuur of the prufeaaiun, wUI any longer advo- 
cate InurmiUnit supply, and the nooaeastcal stuff which iiaa been 
put forward in ita auppurt. 

Tbo public are masicnt of the subject, and will not allow 
themaeNw to be talked out of their itcn«es by any parade of 
fi^ttioa, fur what can be dune in other parU of England can be done 
io Loadoa; uid there ij no need for the Londoners, after bariu^ 



a)iownthe way forward, to be left behind the rest of the world. 
We ^all dii our brst for the cause, and we tltink we C4in show there 
i" no additional expenM fur eoiistiuit supply, na tho a«timl c-ust of 
lilliu)[ water liW feet, for the aupply of 100 f^allona of water to 
cRch hou«e daily, is not, on the average, above ■Jm. 6d. yeiurly. 

We wiab the Rev. Dean had in hiK lecture (foiie a little further, 
and explajneil why the welUin London have faUe>l. for. with hi* 
great K^di>tcical knowledge, hit) opinion would have had some 
weight. As he in aware, nearly hII the deep welU of London 
deri»e their supply from iprinu^ below the level of the river 
Thames ami we ask him whether it is to Ire expected soutiiy 
enough of water can be m obtitined, when the natural ovtfall uf 
the nprinea and driijna«;e ia by the river Thamest' The Doctor 
may he alile to inform un, that if we fo much below the level of 
tho sen. there CJinnot lie any dependence on getting a large minply; 
but that if we goto the outcroo of the chalk, in the neigh bo uriioiiil 
of London, nnil there sink wella, there can he little doubt a large 
i|uaiilily of water may he hnd from the bowels of the earth before 
the water hnshad time to overflow from the ■prinpiiuto tint riveni. 
Indeed, bow else arc the rivers riaioK )ii the cbaik for mntion, aa the 
('oine. Mole, Wandlc, nnd Lea, all of which derive their tupplv 
from the cpringa in llie chnlk, itupplicd with whtcr but from suvfi 
Bpringx ? 

It may be anid by the miltowners, "This can be done, but then 
you will hurt un" — lo which we answer: "Vou, a few in number, 
muat not ntand in the way of the heallJi and life uf millions; you 
muH be rvcompeoscd, — the Water (Clauses Act givi* you ample 
protection; you can claim compensation, and svt vtoaui-power to 
drive your mills, instead of water." Much, too, may be dune for 
the raiUowners by damming and storing-up the water of rivcni in 
compenHatiuu reservoirs in the time of ticnry floodis and letting it 
out in time of drought, for by riuiih care, the stouk of water now 
wasted niav be made enouKh iur the xaterxorks and the mills, and 
the Intter have much Htcadicr vrurk and uiorc working-days iu the 
year. 

la offering thete few sugKeBtiona, we do not mean to say aiupply 
for all London can be got from any one well, hut we think it may 
from a few well* sunk north, cast, west and auuth, within twenty 
mileti of London. If the tupply from uuch source to the full ex- 
tent required for all aanilaTy purpose* bo doubled, this mode of 
■upply mi^ht be confined to hotiwehoid use*, and the plant* of the 
water companiea at Krentford, ilainmersmitb, CheKea, Battcr«en, 
[..nndon-bridge, and Old Ford be used fur pumping up tbe water of 
tho rirer Thames, as now, but for aanitar^' purjioaesonly, asAushing 
the «ewers, and watering and cleitoBioK the eitreets; and by making 
an arrangement with the Regent's (anal Com^pany, the water might 
be pumpod into that canal, which is well aitualed for the puruoov of 
sending a rtroani of water to the head of the niNiii sewtrrK, through 
which it would Now, cloanNing them, nnd emptying tliQ aewnga Into 
the river Thames below low.water mark. 

In the wuy here shown, ten gallons of pure wat«r could be given 
daily to each houxe in l^mdon, which would be enough for houae- 
hold usee; and, at tlie same time, the Ritiimi of the present companies 
might he kept for cleansing. It may further be obeorved^ an 
arrangement could be made for connecting many of the present 
services with the new maimi to hr brought into London for the 

Eure water Kuppty, and also the present reservoir* might likvuiitt 
e used for diKtributiiig Kuch water. An nrraiigrmont uf thin kind 
depends, of course, on tho oreMint water conipanies, and, as no 
have said before, if they will nut move and do uunething of tbvni- 
selves, il inii»t he done for them, and they must be r.ruiSied. The 
result lies with them, and they have had warning, often aud loud 
enough. 



yt Satl Walrr Spring ht a Ceal Jl/rnf.— During the ptil month lbs nincrt 
eniplnycd in linking down lo th« Atdlry lline, U phai is comuoalj called 
Die Pairicron (Jt^llttrr. la<«,coinplfled ihrir Uik; tiid during Iheif pia|rets 
ihcy hiLVS cut ihrough * white tinoc (ock o( li f»il« ttiick, in tlie centre of 
wbicb, St 410 yaidi from the lurfacc, iLcjr found a spring of wit wsler, 
wlnrh, sccordinK <o (heir acGvunI, fflakc* ibuul 20 gsllODi pti hour, Th* 
wster is eltn inJ bright, in J on • Itmpaiarj iiialiiacion ii (uund lo contaia 
sitout 11 ^ini tnj of tli« diScrtiit kind) of ttlls to 1 ounce of wiler. 
The miors ire the property of .Mmrs. tjiaeulef, ibe tiiee lliil (Jual and 
Cinil O^mpany ; sad it now rrminit a quratiun si to bow tu tliii eKcelleiit 
ilkalttie spring might tie renilrrrd sitilslile for lislh*. Ac. liclaw lliis rock 
Ihe luiueri cut through tsrlout nieiaii for iboul 13 jsrrfi, when ihty cu 
Ui (ha D>inc, nbich is 4 ft. fi in. thick. cKctusitc ol wliai is cslltd Uit 
"biMzaril'' coal ud ib« t<'p. Tlic uitiicr> bare fifquvtillji' luuiid lall water in 
Ihe mine* in [nee, hal wc b licvc that Ihii i* ili« dm diKuvcry of lb« s«uiC« 
from whsnce it cmuiited PrttHm ChtonicU. 
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THE HEALTH OP TOWNS QUESTION AND THE 
ENGINEEK9. 

It ia ttving in no amnll way to tho rn^-mM>ni lliiit the braltb of 
tftwiiii U naw *o rnaeh thnugtit of, aiul it licbovM tkeui to take cxre 
tliey tliein»)v«t ftrc nut naw lost right of. l*he mpilica] men have 
wurhril Imnl nnd enriied their rewiml, and tin' ctifniit'inv nia«( hnve 
tlieiro ; but inilcw they loolc out, tlMgaroninii'iit will, as tliey ci>in- 
inonly do, niuke ttie iippalntmenU n ont-egg of jobbery; ana tons. 
tiTdilirru, militxry men, mid lairyors will tuce off tbv nard-variiBd 
me«(l i)f llic I'lut in Iters. We tlMirtfiire miMt eariimtly cull «in our 
brethren to do tbeir utnxMtt to that neither the carrying out of 
(liehCJilth of toirnx nlnn iH lu*t rigtit of, nnr thnrou-u rUinix; and 
tliejr TBxy make u{) llivir ininiln (hat, in ujihiilillri^ ltit» imlilic tiglitt, 
they are also in thebe«cway uphuId!Q|^ nnd Atrenglhvuin^ IheJr 
own. 

Hith^ti th« enKincem have callad laudty fur brttffr worka, hul 
it is iww they must thow they can be ifot. To talk i* one ihin^, 
to work another: nnd if it is in doubt whether doctonor eiiKin^w 
have reeuminttirted ur otiuht tu rooommund, there can he little 
doubt whaouifht to da tlie «ork. UiUeflH, however, the encineeni 
Wittir thrniM-IvL-R, the government will cheat them, at they did in 
the <'i)mmiiwiun nf i^-werv and the Siirvi-y of Ixindon. PnclnrK 
may Sivy ire «ii|{ht to have i(ood ait to breatlie. and clean dwellintra 
wherein to live; hinhupK. denna, and ain)hdca«ins nrenched thi* un 
the thanks^ivine daj- ; the prcas have said mi with one tonictn- — 
itoir the task lies with the eiurineersto answer ta the common 
call. _ 

Willie a huttful of wtitcr wan thought enough for thn^e who were 
rich enoiii^h la puy fur it, waterwiirk* wfrc nniall utnleitJikiui^tt; 
hut now the tusk is fur ([dealer, and worthy of tbc highest mind^. 
Here in Lanilitn, ii ^ent unmmonwenllh of more thiin two millions 
of men, un« with aa many men an the Ncthrrlainln in the height 
and mipht of their jiride and wealth, aa SHil/.eilniid wilh its inany 
caotouvi aa Denmark. » 'I'lifcaiiy; with more than Lhu kintcdums 
uf Hanover, Saxony, WuTt<-inl>rr)(, Sicily, *ir Norway; with inure 
than Athens, i>r Spartn, or Corinth ever knew — this is the (crent 
Ixidv of men, womu:!, and children who are to be diiily fed with 
freJi and whi>li'*".me vf»ler, S-j en»\ an undertukiiif; hna teldvm 
cone within the rruirli of one niinij, but It is to be done, and mufrt 
)■« done. The iici^hbixirhood must be searched far and wide, 
alreams thai flnw furlliPut west nnul be hnnijrfit east ; if need !«, 
the h^iwelH "f the cnrth mubt he vuu^ht, but wat«r (iiu»t he found ; 
it mast liava riHim to mKIc donn and be cWn^td, and it nmet bo 
#ent tfen tu the roofii of the t«jjmi>«t di^dlintpi in thi* town, not 
of Hcven, but of mnn^ hilU, Even the [luoreet man niQvt ii»ve 
water nnd enough to hia h^nd ; the wm'kinij; man'a wife mnat not, 
aa no'', he left to Arttg the rhild it lier 1>r<!.t>.t in the wearisjimo 
search for a piulfnl nf healed and lilthy water. If the rirh are to 
hare heaJth tinhiirmcd, if they are to have their span of life un- 
Hhurtenvd by fever Htid by plague, it munt bo by takiftg eare uf tho 
{foor and I heir abudes. 

Su frreat i» tbi« town, m> widely haa it eprend, that tlie tnsk of 
the eiij^iiwr in ntade cverv wir harder. Already hi!l« have 
been bruiiuhL down, d^lle filled uji, springs cHiked; well*, eh.\ly- 
heate. kuliilmnw*, and inline, litirie>l; rivfraswalliiwed up, and the 
woods and feii« wtiieh fed t)iem built over; niir, even the Thames 
hm hv<-i)nie nn outpourinjf of tjlih. The Flcet'river, on which our 
failierc fought the UiincN, and oti which fur huodrudH of yeurs ships 
traded, hnWag beeome a sever, liaii Ih-oii hidden from thutd^ht, 
and now the ((twit Thames is In judgment. Our store of uhnlmomo 
water has been taken frnm us, the untfRll of London 151th [s over- 
worked, and another (treat and new l.iak i« M)t licfure u*^— -that of 
clraiiwnK a ml^ilitv Ktrenm. By our own iimkilfulnrM htiu the 
evil lieen done, uaa it nee*l» more to do the work now than hL-foro 
the mi»thief was lirouglit about. We have here n grcrtt a-arninjr, 
for, U maybe said, kiiuwled^fe run mad. We wixiied li> i-leanHe 
the boiisieii, nnd wedrnined them into the sewers ; theretofure tho 
sewer* bore onl) the dnitnu|jte water from the Ktreets and houses; 
hut when the new loud of filth wa« [luured in. the oewers beesine 
ICreat diinictjeaii* or ci-mimmiIii. from which hurtful and deadly 
i;ases etennied ulf. Tlie draiim which hrin^ down the filth carry 
up tu Ike hcJroom fiuors the Mwrr aieaum, and the he^t uf the 
ttV9 lends a draught for iheir so doing. 

Thl^iido netnurk tif evil- hut this Ja not ell; the very rilth whldi 
ia in the Mwerx »rou(;ht nji into deadly gxtrt. U needful for duiig- 
irifc the corn-^eld*: nur can food he i^rown without audi tietji, or 
withuiil thtt hiishikiidry of Eiichind hiinjc put to (rreat shl't.i. It 
!■ the law in the worhtujt of ihiN world thiit uolhin/ shall he loil: 
corn IB ealeii— it titkes uuulher sha(<e; btjl ii a iher.diy made 
ready, u it were, for bcinj; a({nin grown. The earth ha* its llinc. 



its oliiy, and its sasd,— these are Wtln^: hut the nilro^n i^ nnt 
ee, it tcrowa uy iu the bbde of (frn^ or wheat, ;ind i« carried bwbj-- 
and until It bfl broiiffht hack iixnin there can be no yield of nitrx>- 
(feiHjun crujM. The futmer hurv icuHno, huge*, and oil.eake— o< 
Uiei^emaiiybuodrediiuf tvnn; but it mar fiiirly li« luid, the duajtoC 
three mtltioaa of people in the )CTv»t towns, and «f their be««ta vt 
burden, now wvated, wo'ild (five (teeater crops than all th* alii^ 
loads from the eborM of I'ern or the Kmt S«a, yeaf ly brought at 
a very heavy outlay- The dunK of ■ou-hirda can never be h> fit 
a manure wt ooro eropa as the dun); whicli ts made ^m the com 
itaelf. 

To keep the sewers dean, the aolld and Hi^uid f»ce« mutt not be 
sent into them, and, f»r the take of the fiirmerti likewise, tkey 
roust be saved. The i^eat Atumhlinj^-hlnck in the way uf aaviag 
street and ttiwn manure i* the out lay fi>r cartnifc, aa waa found hy 
the National Philanthropic .AiWHtiatloo, in their 6ni trUI« of the 
xlrret ord^rliei. Mure must bc laid out to ctury a tnn of street 
dirt two miiiih hy eart than to rarry It ttty miles by railway; and 
yei the name chcmiral ennxtituent^ when wrotighl up, will pay for 
sendinjf to the We^t Indies. 

It i« needful, therefon, that 8t4^ abonld be taken to ^Iher and 
carrr the utrevt nnd honev refuse eheapty, as a beginiitn^. This is 
much more wanted than plans for seffft^r^ water, which can B«*er 
iwy. The nrit thiii^f wanted is tn gvt rid of tlte watcrclasaUL 
Thete need wnter, and which ia itither earned into the ceasjiuots 
or the sewers. If in the former, there la a greater wei^it to be 
carted when they are emptied: if in the lalli-r, there ta a waale of 
water, as well as of niamire. In reckonin^c the water fur two miU 
liona and a half in Londun. ut much must be ^et down for water- 
cl<Melsasforhoti>eh(d<) wjnts: threehundred tbouiuiiid waterchnwta 
muttbednily feil. I'lana l>«v« bci'n hniujthl lurwurd fur doiiw 
without waterdusctt, and they are well worthy of btiatg lookea 
inlii.* 

WnteroloMets have been fur some time held to be a great gaoA, 
and they have been utruncly rennnmi^nded by the ereaKiat ninsters 
of the laws uf heMlh, to he set up in every durellinjc, even In the 
pnoresL Now that the feiirful state of the newer* i» koowu, U is 
vori- much open tu i(ueati»n whether anythinic uf the kind aboaU 
he done. A vhort tune a;^ no one would have keen listened H 
who talked uf ahuttin^r up wnterr-loseta and iirivieit, and t«kia|t 
nnny the fttce* daily; uitd yei, iu tlie choice of evils it is nffsillsl 
wBlereluKets. 

U'atendnsets, m far frum bein^ healthful, are uiihealthful, by 
brin^inK the sewer atenmx into the houses nnd dweUing-rouBH; 
they are wasteful In wostinK water and in waotlntf manure, aa4t 
must of all, (he liquid manurn. If watvrclosets are to bu act Up 
in every house, then they must have nn nutfnll to (hemoelrM; • 
new, truubleaame. and costly sew nee, free from the strctct Mvai^ 
— and yei the evil will not be wholly |.'ut rid uf. 

It is <]U)te within mennx to nruviile closets which shall not be 
unwholesome or tinplun&anl, and which can be duily emptied, and 
whereby the waste of manure and wnter alinll be put a stop to, the 
hvaJth of the dwelUnpi be kept free from sewer imiaanceiL the 
aewera themselves be in n mure whole.-»iiriii etate, the guUy^ok* 
be le!w hurtful, nnd the river les^ polluted. 

All this maket) a (treat undertaking, and in a lew way the MM 
thing* have to be dune in all our towns; but it will nut be enotuh 
tu lay down great and gvud wurks— they must b« done clMOp^. 
To |^v« water to every house is to greut an undertaking that the 
outlay and the income are among the firat thititfs to Im butuo in 
mind; and ho will he lh« best engiaeor who can do his wvrk at the 
least atat. Above all., there mu«t bit nn raifanei*, thcfe niut be 
no lute beginnings and heavy reckonings — all muat be well 
settled at lirwt; neither must we have any siijierAne or silver-fork 
en^neering, tiding stucco for brick, and stum- fur timber, making 
thing* to lairt for ever, when at a tithe of the cost they Bsay M 
made tu da fur our gr.it id children, and setting up com plicated, 
mnchines where there ii> little fi>r them to do. The |>ay-4heet » 
much mure worth liHiking to tlum the drawing-board, thongb w« 
are Miny lu sny few be^r this in mind. 

* -fful.vausnnmiiu (!•■« Waur.' [.WMlDai thtrmmi, IsW. 




Jteefsna/tm ^ Lm^ /tmt fitem.— Tlic I^rds Cnmmiwianen of 
and FmsiIs have serttd soiicet daimmi itn^ lind i«lit(i in liuia the riTcr 
the Coik, Blai^krocV, nnd I'ii»>«$c Kailwa; Coi»)>a>i;, aad ihr; bav* wiiitta 
ta uy tlitl a *atualar ii iTi>liu<teil to c<un* mar mil laJuc liic fn^ilj lot 
lli*4f l.>riUbiyit. Kin fi'p.irjilioti of Llv«tpool. wiihla a f.** dtvt, coO''- 
pTelfd a coeprotntie with the Co mmliii inert oi WikiiIi siul fomti, hy eoa 
srnUN| Iu pay lu itie ciedit of theu iMiltUipi a tum ol IM.UOiM. lor 
Ihey t«uk lu from the liier,— CbrA Ctiutiliition. 
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IRRIGATIO.V OF LAND IN INDIA. 

Arrrfrultttral Rrmnrrtt of ISe Ptntjeh; fitivg a nwntMVMffiM on tht 
Apt^iratiim ttf the ICattr Waffri of thr Ptinjah to fvrjwtet 1^ /rHffii' 
/•on. B}- Lieut. U. Biiiiu Smith, FJi.S. 

WAtcriiielnrKl is offrriN«t wurth nt hwncVut still greAterln the 
bot, burriiiitf fields, or rathfr aaitiltioilii i>f Hiiiiliiittaii, wlierv thnrc 
are iio iimiill sgirin^'s flowin^r, fu here, in cftch tuwiiKh!p, nor even 
what our fitbrnt cnllrd tlio ''winter butirn," the strcun Aoirtug Id 
wtntiT only. Tbv niitrr wnir" fnim nfar, ]ifrlift]i« frum tbc iirHtw. 
cUil HimmnleliA, nnd runs in one (rrmt «trcaiti, from wbidi en])- 
can it be fetched to feed tbe vmnta of each nci^lil><>uHi'K>(l. TIiih 
la tbe buaitiettH of the engineer; nod loam vfrf old twurkn ar« to Its 
found in lliii(Io»t*ii. Xlie vriter, wbo»c book U liefore ua, nan: — 

Th« rivor Jumna MppIUf l*a canalt. <l*nn mini toil, T«t|Hwli*«l7, th* 
BaaUfi imI WTptt* rn Jainna Cuntl*. Koili «icr« eieiviifif. orifiinally. (tur- 
Img Iht pninil t<1 \\tt MalioiDedtn tupreaiat-T: ''■* fu'nir.f in Shall Jfhan'i 
relgil. abtnl Ihf jrtr I6Z6. the tatUrr »I»fui Stlt> yean ridlf r. in tlic llrn« n( 
Fm«c Slinh, A.n. 1.X^0. Diirioi the Klminliirtiini t)t lite Uiti|»lt Hatt- 
ing* in l$l *■!>!, Ihe rrtt^rttian of ibcif old car«|( Ami ittracitil aliDnliuni 
■Bit in 1H31 iht Wittntn Jumiia C«ntl km rr.it|ien<d i 9 rr«i« aftnwaril* 
tb* EMI*rn Jumna Cinal wai bicii^h) int<> ttt'n* i'|>c(ilii>ii. Thit oaual, 
leailnjt Ike jLtmna uixifr tli# Siwalif or *ul> lliniil^^rin ijngr. trjniiii it near 
Delhi. aflfr Itnaing alwut 14!> oitlra. Itt tutiiinlinal«r1iai<itrU. rich a iriiUl 
eanal with ili (iiiri|-Irriiprit a( niatnory WLiikt, ciccmI at ihii liin* iSOniilr* 
In Irafitb, and arr (^trndiiiR aniuallj. Nnl IfM tlian 2.000 tu'lft of \HUtt 
watcr'Coanc* ipicail IlirJr vatcra UTtr tbc iitjolnlai d<Idi. It (Ufjillct 6vO 
lcparal« v(lla|tFi, roicinp 491 i^'aie Biika of art*, uid cnoiaining a pupu- 
Utien ot alioiit 300,000 inula. Piiin (W linti* uo'lrr il) infudifr, Coitrii' 
IMftit d#riT(« I reitnut of upivarilj of SO.OOCI |ief amam, irki<^ never Bite- 
tiIBl«t, ai Ilie Frrpi Br» tecurMt ■gftinit all i^nlintr; nciiiitiidr* ot the w^j- 
»nni. Thr ifnrnliural pnuhir* tliu« aefurrd It raJaol at nearly half a 
Miillion itrilin); jirr aDciiini. ahnut an riihlli nl wtikli fi>ra.« the fnTwnmenl 
lurl ranli the 'tmtlvltf Mn|[ (be prrpc'lr of Ihc rillBf;* riiunxinllira. 

n* dilftariie of ihli caiiii it alMtii COO cuh-c feet pet ir>-ni>(). It* catt 
ia wnrWt, up to ths pr^enl llmri hai aninuntrd I'l iMidf bO.OUD' i and ii* 
■•■BtfnBnFe in ri^pairt ami piuliliiliincnt*, Eorntiri" *"'l nali>a, entail* an 
eifwi'SF of n«4>lr 7,001)/. ptr atmum. Il> ditfs'l ine.iinc aiii'iiinU lo ucarly 
l&.L>l>or. innusllir; and iti indiircl raturiia. Ttoui inrrt.i*e n( Ui.d nTenu« 
datiTfd tniia ranat (illa^**, iir rqiigl In abaiil ai niurli iiiuia | an that bf an 
lOTHilraenl ol 90.0001: fnvroiiittiii lui ttcurtJ a pi rtnaiif iii irvcMie of i>u[ 
kaa than 2S,0O0f. per tuttma. TLIi imj;* r-^vtiiiii la olituliitJ, under lli« 
bappietl circumittntf*, liy ronltihuliii)! dirtcll; l<> th« pri'tperity «f the 
peopJet *bo. in rli^tricii t-} ohtib caual inigiUun baa been (bin tleolifully 
erlcndrd. are in a tUt« of niateciaJ oooifoit (u rttttdit-j the a%cttg« oif 
oibtr pMii of the eouiiirf. 

TbeWeatrrn JriiBtii Canal )i nratlf four llxin a* large at lliat on tie 
eaeleni hank of il>! itirr. U hn a thtubarga ot 2,370 (ni^la f«e( p«' •econd, 
and, oilh lit (iniichrt u( Urge diiutnidon*, hat a (.-oitfte ot about 410 tailet 
in trngth. I>t »niiuil Ineamc ii about Sb.OOOf, lit niirtni capmilititre 
12.0001. and ita coat for norki hafi up to tlie ptrniil llno< a'i">mi(cd lo 
absul HO.OOO/. li ha* rnabled |otcrrini'nl to it'iit* frnrii the iiaf t of 
eoantry undtT it* iiiiui'nee a land rcieone <•( 39,000/. pnt anaum, in ticrt* 
sf vhat nihcnrlia woolil hare b«ttn rvbiatiio'l : itrjl ia thii uat of lu «ai«f 
hai redeemed a large jmrilnn of ibe rltiulcit of tlinvl aiiil Hliiar from utter 
and hnfeleai ateilhijr. 

Ehirro); the iroutilfit F'^rio'li of Ihe laUei Mtbomeilaa Emiieroti, lb« old 
canal had liKoine uulrtt, and ti<r rffiiDlry saaoir-trquently driiopnbird and 
rediiecd lo Ihc eondiiion af a donrt. >\tiert>cr ibc canal now (aicntlf, tlic 
riclicM cullitatlvn co*rri llic laodi; Itic iiti«|ci arc prutptr.'Ut aiid llic 
pOpiiliitinn aliuixUnl. Th« total arta of [riiflaUil Itiiil aBkuuata la 1,014 
■qnire milet; th^ pnpiiUll'in taa)>oul 3i.'iO.0OV. TliO land retettoe dnrived 
fraen the eanal diktiit'ia U niarly lOO.bU'jJ. pa aiini;tu, ar.i) i* pt»e«d hcfocd 
all luk of flucluntino. Tie laluc of proilurr uUlniiicd fiuin lindi iiii^atrd 
by tbe eanal it rulmalrd al 1 1 niitiittm iicriniK girr a>tnu«i. of ■alii.-h atxnil 
y„th tetcttt 10 |OTcinn>riit m land aiil l•*tl^r rrnt.wUil: Ihe fcnialiiiler lup. 
porla in rreai naietial couifuit ahoiii C09 lillifc cvaioitiniliM. Dutiuf Ike 
gr*at fanHtie ef 1X37, when Ibe erc<\t faded (lYrjrvlin* rUe frnni «*nl of 
itBI*r, Ibe (anal dittitelt were Mfn arvd ll'iitrlthir.^- ; nnd iia more tignfftctal 
niaelntion of the btneficial #fl>c1i oF cannit n( Irrlgtilnn e.tuld lie fiiur.d, 
than in llie cantraiti rtliiMivd liriirnn irii|aiafl and aujirigaleil dsttu'ta, 
darin( Ihe ptrigreia of ihia lerriblR ciUiniiy. 

Tbeae *ril) (Jiow Ihe crejit «r»rUi «f anub worki*, nnd luir writer 
la tkerefore nmeit they should bo carrii^l cut In the I'unj^b. lie 
is one of tbc Den^ Kii^finL-cn, on* Superintendent of the Lattcrii 

fjuntiia i'aiial, ncd Aui:'tiiiit Field bi>;{ineer with the iirmy of the 
I'siijab; tut that fto lie kiiuvia the hitler tkttil well, bo bw had Kvod 
training in the mnti«ci'nii,-i>t of i-nimlt, nnd whnt be enya tnuvt unv« 
f;reiit ^eigbt. We do iw>t think it tieevirnl to f^ve bin plan here, 
or tbnl in > mntlur of which our re«deri> eamiol well jtiilKO, niid 
w* aball llicreforo lay before tbem wbi.t be uiva of the tirckt 
G«a^a Canal, wbieh la one of hia atroagcit proofd io favour of bia 
0<ru ay Blem, 
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The iteateat work In ibii d«|)nriii>cnt> the Grand Gttigee Canil. prcjt^ted 
and MipTiittfiidcd by Mtj'T I*r<'l>j Caotlty, af tbc Ucnf;*! Artjllnr, i* onw 
in prO|gr*M nf naciition, am) will bo nA«npI«tcd ia about flte yeara. It mil 
ha*« a ri'tr-htipe of 6.7.S0 tiMr f*tl p*T teennd, and it aapecied to com 
ahoDl I,2j0 0001. Iti luUI ltn)Etb. nafii;atila throughout. If ttfS nitle*. aail 
II Kill furaiih irrigiliun lo a LrU'l of niuiiCr;,l)et»ven the riiert Ganitetaiid 
Jumna, haiin; an area of 5.400,000 acira. Iti auiiiial income (r«iii u>le ot 
watcndccia nlimalcd at ahnul I fiO.DOOf., and the Inirrcaaii of land iEV«uu«t 
wbicb "ill beiltTlTcd from the coODiiy under iti iiiducucci nlll not be Itaa 
than 2-10,0001. pat annaiD. 

Tha a|rimllu«Bl pTodara, whirh will ba tecurfd from lou In Iboae eery 
dlilriett ahirh trere ibe teal ef the greot ftinine in lftS7. It itlutd at Dp. 
«t(i:i of 7j iriiUioni tierting per annum ; and x (Mpulallou af nearly St 
milliuni of tnuli nill be taved ftoin a recuirtncc al Ibuie appalinf aceoea of 
niaery whiob are tlill fretb in public memory, ITnrlcf thr inlliiRnce of irri* 
gMkn, Ihe produ-e of Ihe mil mil be mercaud to an amount raloed at 
I.ZUO/HH'A per anriim; aod thtt result nlll be oblalned al a cott lo lb« eul- 
llTalora lea* hv S| ruilhotx atvtling dunujillt than if llift oolf other mcthoil 
of litigaiiun praciu^ (Ihat hy vellt) had Seen employed. 

Tbe wnrkt of the Gln^en CJiiil ar^ ol nrnignitudtf uitprFC«rtented in India. 
Tlie grell aqueduol ncrota Ihc Salani riier ahme, wtll require fur lla con* 
alnctidn nrarly 90 milhont Cif the large brick* enplnjed in t)>ii eouiitrj, 
and a nililliia cubic feci of llrnf. rmplojini nearly A.OOO mrn daily fur iSie 
year* on tlje itiaionry and tarihxoik eonnctled w ltd It, Tbe nllicr woiki 
ar« of pro port innate itmgniiude ; and llie vbule, vrbcti diiiihrd, oill fotni a 
m< Ml LI inr'nt worth; of ournklional cbafaeter, and Will kai-e latlinf; pr^il Ihat 
tlifl Itiilith governoMnl ja India i> not ta unii>tn-llul of llie ptU Interetit 
vuiiiuiiiird to ill charge, at tome would deiMtt lo bare it brliered. Xlis 
wuika ars adiaiK ioji with jreai vnaiity i and. Iii kit honniir tie tt ifiUd Ihll. 
even during ilia e'inrmoat linanc-ial prtaiure itf Ihe Ulc can>|utign, ihe 
Coicrnor-Grficral of liidia, Lord Utlbouik-. wuuld admit of iio (beck heinf 
git en loan uailertakingcituuialcd (u pruuiule m uiatcrially Ih« bed iutcreata 
at ontt of Ihe goieiniucnt and ihe peopI«, 

Lieut. Smith git'es n &bort flk^rh of the Indinn nnni t^tem, 
which will Iw re^d with intcrtBl by prufvuiutijil men here. 

Indian iianali vt iTrigalinn arc ntetitially artiAcitl riiera, harlog the Eq> 
cliiiHiHin vf Iticir bedt tc||ultle4 \ij ib« inirodui.-tioa af tDaMBry fallt ; to 
«hicl>. fof purpO'tea of ■iBiffatiun, chtnilictt, gtlvt, ilvioea, in a word — «11 
thr ma'liintiy of lotto an urdinaiy tpteitoir eanalt, are ailapteJ, ailb only 
Bu«h a<i>dil<Miion« ai Ihe eaitte»<e »f a ««na>4eiai'lc curr^at ri^uirxa. All 
the irrigaltiin eaaali nuw ia etiilenee In lliit cuunlry aia neiitrd front 
IlilDalayaa rnert, and ibe diainage uf tbii great chain. *)ieje it crottct ilielr 
bed*, it eontriillcd aad regulaleO by ilatni r<f large dttnentifiri, niniHtaiiicd 
aotld great rucloernng dilliculliei, and lUMc, during the periodic rainy 
••aaon, to aerioiit ditnagc honi daodt. Whin ritcia *i iowtr Idclt interfere 

nilh Ilia court* of tlie vanali, aipiediidi carry llie water ever tlieoi. The 
croii cnmmunictil'ini of thecaiinliy are luaiiilniliird by aunicroui biidgea 
arid initcenie namb'rt of matonry worki of ill klndai Inlrla, auilat*. irilga. 
linii drtini. and ilitii CI. &e., are tcaiieied over ilie countiy iliiooth which 
Ihe linra pan. 

'Ihe water ii inid to Ibc rulllTiViri, and diilribuled to the Und>, cither 
dirrcily front t)ie main cantia, by opcnlnfti n( Axrd dimenaiont in their 
bank*, tt indirr<tlT b* raEaiii of tubtridinile chaDOcIt of tinallcr dintennam, 
de>i«iiri| ■<• -up^tir a iimiled nainber of iillagri. Ths lutler it the fafouiilO 
■neibi-fl ) aud nilh leaion, aa it has m&nf advantage*, tapenally in fnetilty of 
ciinirul and diilrifiuiiun »>er Ihe luriiier. 

Two tj^iienia of aitmniFnt are ciiipluf ed i — Itt. Tite mcaiiiremeiit 
aytieni ; under which waler-irnt it l«tied on irvuml ailUjUy aicaiuieJ aflcr 
carti ciop. aiid raica citiijicil, whlcb Itc dltcfioiinatinif, balb >a rrgaida ilie 
nature of the grain giovn and tbc luaaiicr in which iirigaiiun it «ipptied — 
f.*., wlitttiet by natural duw erer the land or if oi-ant of inigacing- 
machiiM-i. 2nd. The cantracl •jitrni; undfi nlilrb rtnl* lie trvied un tUe 
area of oullel, larlable in airourf aceurilieg lo the faclliltet fnr irngaliiin in 
each patlirnlar ease, bul Sled for periadt of 30 iieart. Under botb ijtteCEi, 
Ibe average laie at whicb wiuer it mpplied ainuuiiti lo abi'iii 1 rtipcr, or it. 
per arrr. Tlirre i; howetrr, no brniich nf Ibe canal tytleni wlncb lo iiD« 
(iriailTcly require* reforming aa iho attCNmeni i and, thnuld canali ol irri* 
gatioa be intruductd into Ibe Punjab, it ia lo b« bopcd ibai tbc piincipica 
on which Ibe waler-rrot i* levied, iiibt be nl*Ui>b«l on a taundci and more 
(ClentiCo badt than now prerailt. II I* Karc<lr pouihle to canciriro a ratlcr 
or more eumbren* plau thin the OniineDtiaDcd; which entiiU the iniiBtuie- 
wenl twice a year, of cTery Still irrigated, and wlilcli checkt Ibe eitentltin 
of the ratuahle eropt liy tbc bighrr rilci impoted uputi tliem. The cootract 
>ytlcm I* a alcp in adrince; but It it >rry imperfect, and open lu iiiaiir 
grave objection* aa il dow etltia. THia ijiirtttuu U, however, lai> large to be 
ditcBtted bare, aed ibia tligbl icfciente to it mutt tuiBcc, 

The writer hiw br«U(;ht hefore th* eovernnioiit of India a moat 
inipurtaiit nuhject, nnj w« hope il will reeeivo early and earneat 
attentioa, aa a mean* f>f increaHiiig their own income, aiid hett«r- 
iiig the conditiiiii uf the |ie»iile. 

The descriptioin uf great w«rks eloewhere, muat alwaya have ft 
ditini en the attention of engineer*; uid the more ao in proportion 
to their novelt/. Although work* of draina^ are of great inw 
puttatjcti bere, we are far frvm tbinking tbat irrij^ation ia only 
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«n<rthp ^r the cmnll attention wlilrh it mwl*. TK« npplieation of 
freab and ttwtr nmter tu tnewtow Unils and market i^nrdtnE, i» >[»- 
|>r«veil hy thp liCHt aDthnnticnt; but little in doitp to provide a 
projior BV«tem for the supply of wuter. Xow oven-body iii for 
ilMit-ilrsiiniiii;, tli^ vnt«r m rAin'M awnT, knd little proviHion in 
tnM« fiir it* »ii|iplv Rt llip tinifMt tt U wnntcil, — though th<- farmer 
y u muty to grumhlA flh>ut drought an wet. Wliotever wnler 
bsc been applied tn f^rowintr crops, the potul is ereat; hut the 
manna vf mpplj^infr >t are very umAll. Landa nned water Huvvrnl 
tlmei a year: and there arc many lands whero a skilfiil engineer 
mi^t ti««ftilly wt to work to supply our farmers with wnter. A 
1iett*r supply of water would alluw our fanners tu give more laud 
for neadowa aatl market gardens. 



A FKW NOTES ON 1949. 

In fiirmer y«an pnlrchrnmy wa* the ery of a iraloua ajcitatifin, 
and nni* it la hearinff ita frutu all over the cnunlrr; and. we tliink, 
Ifood nr>e«. We have, it i> true. I<>at Monlaeite IKiure, hut we 
Imi'c MtiiilAKu*? Iliiiiiirs ciMiiiKh in Grceiiwirh and llaiii[it<iii Court; 
»(k1 we have also rcitored the Temple and Suvoy Chiirrli. Who 
know*? wc may live to ace Wcstmiiistur iwitwrcd. fur eomcthing 
IK beinic dune there: and Rt. I'nurt painted hy tlie Kiiynl .\r4ilei11y, 
ftir we have new ami wnrkinj; ileana at cnrh of our cAthedniLs, 
\Po*tmin»lfr Palnrr, the Itritinh Miwciim, Rrform Club, Cyiin-r- 
vativef'lub, Coal ExJiaiiKt^. Ri-ynl ExrhaiiKe, St. tiiHirK«'aL"hurcli, 
aud Travellers' (.'liib, are be^-inniniiis in inntr decoifitiou; not to 
■peak of the [>ukc of f'lcvolnnd'is the Bnrun dc GuMnnid's, and 
other dwullifiir^. I'ulyrliTvniy will be a feature of the Victvriiiu era, 
s( Btucco wan of the Geurj^Ian. 

Ooter polyr.hromy teema to have had it* Iterlnnln?. All f^Inta, 
Oordon-aquare, waa a verv meafrre start with it« four or lire marble 

SmtCTKi but ^tr. H. T, Iinpe'H houae i« nomethinic of n ntt-p. The 
fuaeuBi of Kcuntmik (leolof^ waa a sreat ai'im. In the front of 
that buildinc wc micht hjive had. and ou^ht to have hnd, «inbs of 
onr Kiitfliih marlih-i. the iiitrndtirttim nf which would have i;tvea 
the spur III a uuefiil brnnch of honie Incluatry; for we have many 
orniimi'ntfll mrirhles. and need not fn nbrvoa. The Ruminnn and 
Aineric(i-?!iiKli>>h do murh Ix'tler — they are fond «f showtntr their 
Itnme wealth. At Mr. llop«'i) mure inl^ht have been done, hut it 
will nevcTthelrsa serve aa an example to othera. It ia a novelty, 
aiid will be followed. 

Whnt we in thi« time cannot help lonkinir npon as a fcooil feature 
of till* \'irti>riiin ern, lliounh it would hare been hereiay in the dayit 
of Sa«h, i« the frrawlnH ua« nf stone instead iif stucco, and even of 
ornamented brick in preference to the latter. The Hull iif l*in- 
coln'a-iiin in n more honent huiMinn thini any in Ketient-strvet. 
Nirt 4inly are theliuildincs we have already named of stone, hut 
the houses nf the R»rl of Kllosmcrr nnd Mr. Iliiiii: ; mid the carv- 
inits are made uu tlio ruujfti sluiit; of liie huiluiofc, aa in olilen 
time. 

If all |foe« on well, we «hall he better off tlmn ever. (1i«irle< 



chansed wood for hrirk; Oerirge the Lnnt trjnimed up the din^iv 
huilinnpi nf hid rntherK, and left [jondon in stucco; Victorin wifl 
he able to aay ihe left it atone. 

A new aplatitin is tb« ciiceenaAr of that for the pnlYehr«my of 
luiililinfT^ It Is the restoration of the pulyeliromy of wnlptiire. 
Mr. I'erifiiKiinn has sonnded the wnr-harn, and others hiive fol- 
lowed, anhou((h Ihe great world of art stiinds lirni to the pieiido- 
elawiculity of whitewaah, Gibson haa made n «li)fht innovation, 
but the Rirmin^hnm art-workmen are taking the Ifiid, and hy Ike 
iifte of raiiny inuteriul* are <howing how muck Ihe rexuurei.^s of 
farmntive art can be evtended. 

We are eomtnK near Pfiri^ in xome tiling*; but it is itrange that 
Dune of oiir t>tj1>lir nr private btiililinga are l)M{irt with silt railing* 
w beset wild jfilt Inmp-poda: the "lioldon Gallery" or St. Pfliile, 
glittering aloft, ii all wo have In this way. Handinine railings 
give nn opcninit for the skill nf the Rimiingh&m men. Brass, 
(.-lass, and nuttery — anything which will wuhh and keep clean — 
may he iisea. 

The iron inude of the CnsI Exchange !* another beginning. For 
the inside uf rhurrhen, plnyhooxtNi, hntla, and leetiirv^nMimo, iron 
eao well be wrought uu for iittinirt, "* the foal Rxehange shows 
ornmneRl.-illy. and we have no donhi cheaply. Ky Itie proper use 
of this materiul the trrection of miiny miblte buildiiigH uill t»-come 

Cnssible, which heretofore have proved too expensive, and iron will 
e aa rei^ilnrly u>ied by Ihe nrriiitect as by the engineer; it has 
been so iu railway KtatiuriK and bridges. 
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ThoCoal Rxchange has likewise Blvanapwdspeclmea of a 
lalaid flooring, shoiii.-ii; whnl Kngtisanaean do in this war. 
yenr, the grwat parnuvUerie w»s that at the Bamn dt> Guldsmld'i 

There are n)ajiy little thlnj^ to be *4vn in the streets, which 
a* H ell be set down among tni note* of the year. One of these i 
the Bprea^l of the gilt letter* of oamev inlaid or stork un the 
windows. -Another ii the intmdurtion of glass lower-windo 
in»i«>d of what used (o he the skirting of shop-vlodows, au ■ 
allow heavT gmids to be shown below, as lamps, fire-grateo. 
There '« likewise a tendency to have plale-glnaa in tke ftrrt 
u]iper l1ui>rK, to light them with gas, and to make sbow-rooms 
them. 

Some of the streets are cleaner, on account of the new street- 
orderlies; but the tending tbutnufh fares are not enough bo to alio 
of uruament:il painting. r;irviiig, icildlng, marble, ginm, poroelali 
(fcc-. in the lo*er5.bo|i-fri>nl.s, — and thua by the obstinacy of ll 
nutlioriiies, miLuy worthy workmen are hindered from getting 
Uveliliood. 

Taking off the (class duties begins to yield fmits. In the 
windows are to he M-en much ornnmentnl glaati, Enitlish and 
landibh; and glass is now need fur many things where brass wi 
before common, as candles* Idea, door-pulls, finger-plates. Ac- 
being more readily kept clean than brass. Eiirtbenw.ire is like- 
wise spreading for nuiny uuniuKea. In the fishmongers and ebeese- 
monjicrs. nmre murble Jahst are to be seen — in tho eonfertituie 
hnndnomer KbHs-wHrc. PiL-turc frames and glasaaa are very chei 
and there is, ns it wa* nnxti thvrc n-ould be, a large consumpttoo 
framed cigr^nTCigs. GlaisiJiiidi.'^ caaca ofrtuffcd birda, and bo« 
of iculil fi.ili, arc niucJi cheaper and more common. So, likewis^ 
there arc mure ).Tecnboti*cs. more cucumber- frames and liells, and 
m-tic liynvintli-gUaxcs. If the window duties only were taken ol^ 
there i« no vtyiuic what might bo the improvement in internal d»- 
curnliwn— nay, more, in the Arts. Painter* w«uld work in aa- 
ethcr nwirmer if they got a Velter light ; pictnros, too, would bs 
more buught. 

Luokiiig-itlsues are gettiiu more Into use, but not so mtieh as 
abroad. Iu Paris, looking-gfaasea are fixtures, nnd let with the 
rvemn aiid shojis. 

Gulta-perchn shops are among the new trades, and gntta-parelu 
in now worked up fur many things and perhaps r<irnone more than 
the I'clekouphonon, which nn n speaking-tiibo is being set up where 
tin would formerly have been. It would be worth the while 
the ftlaumen to try glitsi^ nueaklng-tuhea. 

The material called '*I'arian" is in fnruiir, and wemfcllkely I 
tnke the place formerly hclil hv phiKter casts. 

The imurorementa in wire-irawing have of late years made th^^i 
brass biracageo haodaoraer. which ar« very different from the ul^^l 
wicker nnd iron bedstead-Ionic ing plaeea. Even a wril-shajH^^^ 
birdcage in a room may help to keep up the public taste. 1 

Daguerrotype portraits have this year nui'luil the priMp of 
tt, M. and ia., and will most likely in time l>c the aanis prices ■■ 
the old black thing* were. If fhe priee of common daguerro- 
types ia fulling, sii thnt of the coloured ones, hy Mecir*. Beard and 
othen^ is rJMnu, nnd better arlixts are eiiiployea. 

Klectni-iilaling, or, tm the French would say, gal vnno- plating, it 
hecr>niiii|{ Itetter unde^^tolld, fur there are mure shops for it in 
l.umlnn, no lp*s than in ttirmingham; and, as well as richer ware, 
oiiti'h-hnniess is now iIjus de«t>raled. 

Through the gas-cry. the gns is rather better; and with this and 
the iiliite-gluu, the shops and itrect* are brighter at uight, l^ 
unlike ao may be from the Lundtin of I8?n, with its glimmeriil__ 
oil. Gas has been a great hindrance to the thierct; old (cenllcme? 
can no lonicer be knocked down In'titevn two lamp-uosts; — {;&« haa 
been verv gimil to tlie shopkeepers and clerks, for they can now go 
to suburban dwelliniis: but it has hid our eril, iu makinir thoa- 
sniidt (if piicir sho|mii:u work latt!. Early elosing must boon hecoma 
the law iif the laud. 

Tliere is one tiling ait to which nothing hai' been ilune this year, 
and that is chinning the puhlU- buildings which as it ia aasy, w 
should it he NCt about furthwitli. If we are to har« Loodoa «f 
stone, let it lie clean. 

In this yenr many ofRccrs of henlth have l>een named, and, it ii 
hopeil, they will do tfoud; but their works have yet to he seen. 

The Ari:lute<tura[ K^hibillun waa a beninninir of the year. \% 
hope it will go on, and rwlcem us from Ike pauper "bow of 
Koyal Academy romn. IVe hIiII want a good public MhotJ of 
cbitcclurc as a Fine Art, nothwitbManding the Royal Acadetaj 
King's College, University College, and Putney College, 



era 



1 




IM»0 



THB CIVIL ENGINEER AND AHCHITECTB JOURNAL. 



Ml 



NOTES ON THE PENTAGRAPU. 

Tlie VentagTuyh iit nn inNtrumftnt sn well known, nnd ileacrib»d 
In so mnny ffuiiiltar trorbe, that it mav Ire tliought uothin^ n*inain>, 
deMrriac ef mcUl remnrk, Wlonmn^ t» it. Thcso note* Kftve 
aot fvr tACdr object uiythiui; new in revunlo Uii principle or con- 
•trttction; but nitlier to praant wmewhat ijstcDiBiicallf. nnd ia » 
fiKm that » umFuI in a pracCiokl Miite, an cxpUnntiuu of iU )(ew- 
metrical propvrtioux, &nd Mme more pr«ci«e directiun« for its use, 
thnti Arc iDund in ini>dern treatises on matheiilBticiil instruments. 

If two liinilar trinitirlen barloiK tbelr lioinalaitotu ddes parallel, 
■re mliject to n chnnice of pocitian, and to the conditioDi tJist two 
of tbs adJAcenl M<Ir« in each (xirmtttntly retnin the nmc length or 
value, Mia an in all [uiiiitiiiiiii pnritllel, ** thi^y were aI Oml^— but 
that the ma§^iiitudes of the angles, as well an of the ihird lidcs. 
an rariable; then thcw tliird sidi'^ will n\<m be panillcl, nnd will 
retaJo the same mtiu to each ulber in all puAitiona uf the twu tri- 
nn|clt», because it Is et Ident their ilinilarlty U preMrvcd, although 
their magnitude i« chnngcd. 

Thia, Men, b the eleinenbtry principle of tlie PeittairrAiih ; and 

tbe instmaiCAt is so deri§e(l, as la connect twn Huch trinni^les by a, 

dmple arninifctnent of bitfs of briuA, or of ebony, gradimted ia 

Bucb a mnnner, and provided with nurh jdint* and muveultit; purtis 

^ aa to adnpt it to h great variety of pruportiifiiii. 

I Thos, confiuijig vur attcQtion to goometricAl fi|rur«s, siippOM 

^^^ ABU, aD[>, to l« two tri- 
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BiitcleH, no connected that 
aB may alwiivie form m port 
of Alti thut (iD mriy ilwavs 
be purnllcl to AC; tliat the 
anftle at A, and therefore nt 
a, m»y ha^c any variable 
value; and that the threo 
pointi B, ]>, V, lie in thd 
sontc rtrai^bt line in any 
piveii ponition of the two 
triungloa. 
It U oi-ident, thai whatever value tb« angle at A may have, 

B, D,C, Olive in a straight lino will always be bo, because, when 

thty are Arat odjutted, 

iiB:AB::«U: AC; 

and| when from any rhnnare in the Tnlue of the ftntcle A, we mill 
bave the nnjcle a i^i|iinl to ]t, hy ren^riii iif the parallelism of AC, 
nod oD, and of AB being a <i(iiii(;ht line; and nuthin; having 
altered the mn^iludcK of nK, al). AB, .AC. the ratio already 
eetabliidicd rcmaiii.i unchaajf^d; therefore the two trinnelcH are 
titUI aiokUar, and the angles uDil, ACB arc equal; but the line DC. 
connecting the parallclM oDj A(!, mnki-n the ulteruate angles at C 
and D (Hjual; hi-iice the verLiciU and uppoaite angles at D are equal, 
and BIKJ ia a straight line. 

The instrument consirts of a bar of niutol, or of wiwd, to em- 
bnc« the three puiiita A, <i, B, of which the two former are the 
centres of occuratoly-formcd ittccl pivot«, connecting it with two 
other bars shaped »u hk to include u. A, C, and to ntlai'h them hy 
aintUar pivots to a fourth bar, of whivh th« l«n^th Kbtnild be ex- 
Si'tly «a|ual t» Al, or «» u«u>-illy innde equal to half of AB. The 
tbniv points B, U, and C, are made the centres of metal eylind«rq 
or tube*, wlitch aze accurately turned and bored, no ax to bn trun 
Inside and out, nnd which ea«h lit, with perfect nreclaion, solid 
eylinden of metnl forming a trjwring- point, a pencil-hot der, and a 
iuleram about which the whole imitriimenl may revolve with ftee- 
doM and eaue. 

Thi« fulcrum may therefore he fixed at either B. 1>, or C; or th« 

Jeneil may occupy either of th^se three points; or tho tracer may 
II dither of Iho thpe>e tuhea alternately with the )ivnuU;^^oiiBfr- 
^nently, there may be Ix^XS^ S, different arrangenienlB. 

Tbe tube at C' is perm»nen1ly lined to the bar AC, but the tub«a 
•t B, and P, are attached to hciseu, which kIuIo aluiijf the bam all, 
BD, and miiy be uecnrcd in any deiilred position on the bars, by 
neatM of clamp ticrews. The lettent B, 1>, C, are uxnally engrnviKl 
An the endaof the m-vernl biirx, in thi> «ime arran(,'LMnent as tbey 
stoiid In the figure, and they will be used in theiie notes tu designate 
tlie bars. 

Tlie part aB of the har B, ax wnll an Ihii bar D, uitt ^aduatcd 
and li)(uTe(t, «i an to indi>-;itt> certain ratios which may be pretterved 
between tbe orj^nal of any syslem of lines or curves, as a dniw- 
ing, and ita iiroportional oipy. — the two being supiHJsed to lie in 
one geomt-trn^if plane: the principles upon which tbU Is done may 
now be develutien. 

preminiit^ tliat the sliding-boiet may be adjusted tu any jwints 



of thebarsan.aiid n, wemuxt pomider the length ofeithecand 
both of thasa aa variable. Let ua teprcitcnt 

IIm) constant length of Aa ^ ft 

„ ,. of C = e 

The variable length of oB =: ^ 

„ «( D ^9 

Tlien, if the fulcrum Is fiiod at D, the tracer nt C, and the pencil 
at B, the ratio of the copy to the oHiui.iai., conaidored ia point of 
■cale, will be that of tlie line« BD, DC. 

Let BD :lK:::a:in; then, x+ft : x :: iii-|>ii : a.-: e :|i; 

ni nt't'a 

Suppose tho drawing is to be copied to the uine scale: then, 
us in; jr:=4; tf=^e. 

In a 3Q-incb Pentagrapb, by Troushton and Simms, from ila 
oonstruction 6= 4'^; tlicrfifore, with this instrument, jr=:ys= 4*^; 
and the division* for thin are figured 1 9, 

If the copy is to be ^rd the original, then tia = 3n ; x ss ^A; and 
y:= 4& On the instrument, thiM diviidon is figured 1 i, 

Now, if m : n :; IS : 11, then we have 
lift 
'=13 = 

The diviaiont on th(* instrument cnrrenpoodinit wit>i these values 
are figured 11' 12; and we ahould find, if n = Im, that the 
currcMixmdiitg divisions were figured i 0; and so on. 

By ehnnpng the fulcrum to C, the tracer to B, and the pendl to 
D; lie : DC :: m : n, becomes the ratio of the okioimal t4> the 
nps, »tid 

ft: jr+6 :: n: m •.; e—g : e; 



and y = — ; 



Iienc*, 






For examples: Suppose rn = n, ,'. jr = y = D, which the canstruc- 
tiou of the ia*trtiment doe« nnt admit of. If n ^ -^y, we should 
havex = ^; jf == ifr, corresponding to the dlviiiion* figured 
1 — la. If R = ^, then tho diviijona corresponding to the 

ralu«B of r and g, would be found figured I 6, 

By extending thi* proceca to each of the six different caMs, we 
are enabled to arrange the tesults so as to uiTer facilitiM in apply- 
ing the instniinent, iin fullowtu 
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From the construction of tho instrument, x cannot be greater 
than b; nor can a or j = 0, or have negative values. 

Surfaces or areas nny be enlarged or reduced in any ratio fn:n, 
by fiiifting values of x and jr fniin the formula: girou above, but 
Kulmtitutitig Vfn, Vn, for ffl, and n, therein. 

Conaidering the equationa here set forth, in connection with the 
values of jr and y, as measured on the instrument, it appears that 
the divisions on the bars B, D, which hfive unity for one of tbe 
ratios, are figured in refcronce to the puHition of the fulcrum at B, 
their values being given by c^unlion« i and ii, 

Andthnt by changing the fulcrum to C, we nbtainaaet ofraliM, 
widch consists, in any particular casC) of the difference between thu 

47 



sot 



THE CIVIL BNCINEER AND ARCHITBCTS JOURNAL. 



Dumber fii^iml nn llie Hjfb-Aontf, and ntiUy to thnt right-^tHi 
HKOtei—Antl by \i\aciaff the fulnuM nt D, the rntio bDComt* thb 
none iJtJffemm to H»(fy, which is licnrvd oa the b^ft-hand. 

Thus, mippiMiiiK tlie boxn atUuMted Ut the divUhnia figured 

1 3 ; then, with the rulcnioi at U, th* ralift 1 : 3 hold* ([ood ; — 

with the rulcrum nt C, the ratio is (:) 1);3; — »ind villi the ful- 
crum at D, it i» (.1 1) ; I. 

On the other liand, it fi)>i)eerB Ihit all the dlv-lfelont, which have 
tha r&tioe cxprcseod hy niimbcrs, Vflrh grentt-r than unity, nre de- 
tcnniiii'd liy |>laciii|; the fiilcriini nt D; and it fuUowtt, tKut, chanf- 
iog 4be fulcniia to V, we obtain a new niio, which (H>n»i«t« of the 
turn of the turn Dumbcn to the riiiil-hind number; and by chanji- 
iofT H to Bj it become* the mtn tii the two iiunibeni to the kA-linitA 
number, i'hu*, supiiociiijr th» bvsea to be »dju«tcr! to th« divl- 

ttons ntarkod S 4, this \t the proportion whea the fulcrum Ih at 

D; trannremnc it t« C, thd rutio becvmv* II : flj wtd changed ttt 
D, It i« 1 1 : ^ 

This property iner«a«M the number of Tntli>i m fipured on th« 
inrtrument, ani is iif ralne in kdjuctiii^ it l*> the most on'-eai+nt 
powtiou AH re^rd* U»e dr«*ii>ir. copy, n<«vf drAwinf<-tAblr, &e. 

(nst^fid of sclectiaK a certain number of Arbitmry ratiui^ as it 
the iuuaI cotiriG with i nut rumen t-maken, and dividing th(^ bara to 
oonform to them, it baa been proiiofed to make the diviuioti* equa] 
partfl of b for .r, nnd of c for y — tbi* Tultie of each part l>etn^ very 
imall, «uch a« ^b, accardiiif; to the iixo of the instrameot; and 
t« adjust the boxes, fur any rettuired ratio, a«e(irding to VHlue* 
whii'h might then l>e rendily Mcertainod from the equations given 
herein. 

Thus, supnoee it wai required to reduce a plan on the wnle of 
100 fcvt to tlm inc4i, tu a cupy on tli« mm1« wf IS ohaiiii to the inch ; 

then 1 2 ch, = 7 &2 feet, and - = fgj, or i nearly. Referrlnji to the 

table of equittioDv, three of thetn only belong to the cmc of re> 
ducing a drawing, and we can detFrmlntt at once that the selection 

lin kctweco equations 1 and A. By equation 1, a' = - = HS ^< 

which corrofiponda nearly to the i)«ual divioion, I— — Oj and by 

eqoation d, x^ " ■= Vtl^y which ocrrMpomU nearly to the 

OBval divlaion, I ft. Now, with the inittrumcnt aa it i* uvunlly 
dtridcd, tliD error of adjustment made by iidvj>tiii){ th« conditiuns 
of e4]uatian 1, would be ^bi and f»r those ut equation 5, it would 
ho s^fr nearly; and tha accurate adjvi«tRicDt i* a matter depend- 
ing altogelher upon rciiCJitrd and onrcful trials: — uhcrviia, if the 
bar* were divided iiitu i^quul purtv as euggeettfd, the adjiutment 
would be dctermiDcd at ouce, ttiua — 

ICO ^ «_ ^ 031. "*•* = ^ = T2-25 

;«m " MO '^ 50o' ' m " 500 " iui> 

if the decimnlii werp neRlecied, the error by adjusting to ths divi- 
Hion 63, would bo t^'>; and \,a tlu' division 79, it would be os^b. 
Tims the adjuntment would bo more readily made, and, by the aid 
of a vernior, it need not bo nvceuary to neglect derimaln. 

The adjustment of the three tube* in a straight line has b?en 
already shown as essential to the correct working of tho instru- 
ment, and it ahould he mtidc hv mean* of a Htecl atraightedge; the 
drawing-board or table shoiiild be iinooth and true, aa a plane sur- 
face; the Feutagraph should move In every directiim with tlie 
moat nerf*Gt frewlom; and the point of the p^nni! iihould be ex- 
actly in the axis of the tube nhieh eunitainii it, — this Is ascertaiTii^d 
by turning it round wiih the tingiT and thumb, and culling the 
point with cure, luitil thu niiirk it makt>u on paper, after mi turning 
It round, is a malhematical point, and not a diminutive circle. 
The drawing, and the paper to receive the ropy, i^houlil bo pinned 
to the table, and ^lould bu mi placed that the ungle^ of the rhom- 
boid formed by the bur^ need not bocume very acute during any 
(iBTt of the process. With proper attention to Ibcmt pointa, llie 
'vnlagraph will be found to hi> an iniitnimciit, when well made, 
fur copying drawings on the aamu or different scale*, deserving 
greater coufidenL'e from the draughtsman than Is UKUully acoorded 
tu it. For obviduJi retutonx, thi« mnfidefice may be mvra complete 
when the copy in to he an a reduced scale. 

The drsn log to be dealt with may be one of considerable aJte, 
and tan only he brought within range of the inrtrumcnt in limited 
portiitna at one time. To CODnect the varioua partial coplesi to- 
gether, correapondlng llnea abouM be trscod on each of tfarm, as 
well as on the drawing, of cAtuddprable length, in nrder that the 
variiitiK piiTtii may occupy their Ju*l p4) nit ions, or that the drawing 
and paper receiving the ropy may be accurately shifted. 

Although it may be evident thnt the lines and carves traced by 
any two of the point* B, 1), (.', which are in motion slmulLaneously, 
are precisely similar, tlw oonitldc ration of the carros tnoed or 



pftKEcd over by the other pfriaU at the joints or pivxMs of tha . 
struinviit, tnay i»'>t he *hi>tlv ti-e^olativo or without tiac. The 
curves will now be discussed in a general «eii»e. 



Vl 



A 






1 



LotA4=l>c=&; (tD=Ac=c; cC^c'; awltiO^^. 
Alio, BUpuuing the Ailcmm nt D, take ibis as tlio orlgiD of i 
ordinates, the axiw britiK I>X. DY, and B,D,C, being always b 
the same straight Hue; then tlie co-ordinatea will be expremd i 
follows >~ 

M, f. for tht polat C 

j^. y". for llie pgiol e 

y. iT. for Ibe point A 

e'l s*! for Ihe puint a 

r. Si fur the paint Q 

By the prnptrtiec of dmilar trianglee— 

* 44 ■. • . 

if 



and, 
From equation I, 






From equation 9, 



P+i/ 



By the properties of right-angled triangles— 

as-jr-**,,^ 1. 

anih Cy'-y)'+(*-i')»-<^ ...... 

Now, cxp:tndinjce(|uiitioiia, and making tubstttutkHis, aocordlog 
to equatiiiiiv 3, 4, aixl &, we obtain— 

(j^i-(r)(e'-e) + 6*(e'fe)-(^(<'-t-e) + It'(»i»" ♦*■»') . T. 
for one of the equationieonnoeting the ciirv«s traced by the poini 
C and A. The second Is derived from equation A, bv Buh^titiiting 
in it the valuofl of V and ^, gii-«n by oquations S ana 1: hen^o^ 

By slmilnr reasoning w« obtain for the correspoDdiiig M|uat 
wliich oonnvot the curves traced by B and A— 

and, (Js-SV)' * (*'j"-fc)»-^*' +*>• . . la ] 

Now tlicse two equutinn.4 are of the mme form as those «onne«i^ 
ing the curves traced by tlio points C and A. and they differ mercly 
iii a rhnnee of sign, which obviously ari«i-9 from the different pos^ 
tions of tnc puints C and H, in r<^fererice to tlte axes, Hence wo 
aee that any curve traced by the point 11, is simitar to the curve 
traced by the point C; the r.itio Iriung obrioualy that of ft* : \ or 
of r.:o'. 

In the Bame way we may arrive st equations to ounoccl the 
curves traced or passed over, simultaneously, by the points C, c, or 
c, A, &C. 

To apply these ctiuntionn, — let ue take the 30-lnch Pentagnpfa 
already mentioned, mtd adjusting the boxes to the divitioiis marked 

1 ^8 on the burs I>, B, tix the fulcrum wt D, and with C tr»*e a 

iitraight line vliich tdiidl pax* IhrouKh U: it \» required t« dM*r- 
miae the curve passed over by the point A. 

From the conatruclion of the Instniment, 

a-y; {i' + *) -(e-e') i and fb' I .'.r'-*. 

Then equation T, becomes 2i(jy+jry) 3= (►. Now, if the Bne 
traced by C in ui^umod as tho axis of s, its cuunLion will be 7 = Oi 
:,^t^rtP s» ; consequently, ^sO; ana Uiia being the cqnatioa of 
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axl«= 6-f e, nnrt the MBii-cotiju^tO Biia=:!»— c; the fanner being 
coincident nilh the mis of y, aixl the lntt«r wHU tlint tif «■, wi ia 
•howa bv «H>siderUi(t J', snU |j, in thu tfqutttitm. lu mjcccssivclj- ^0. 
Now, by aubMitatin^ p for /, s for *", auA i,' fw c^ wo Lkve 



o* 



i4^: ((»->--). 



the Rxia of jr, th? pt^at A will ilaacribe i straigbt lin* ptrpcadicu- 
lar to (hv line |tiiu«l over Itv C. 

Thii 1* tli« |irindj)le Mul tlM iirraagem>eDt (eilli«r with two or 
with fuurbkn) which fumlahM th« BWrt parfsot par.-ilivl mntion 
for the pbton-roilN of reciprooMing Meain-eoglnai, a* iudicateil by 
Mr. Sc»tl HiumJI, in ht« 'TrMtiMon th»fSt«Hik-fingtiie,' p.XlO. 

pKserring the uine arrMtfannt, cx««|it niaving th« W B to 
ABx other diviAua towordfl A, to determine the curve traced hj B. 
We luTe JuaL aeea, tlmt under nidi cireiunftanc«», A piuua nrer a 
otralgbt Uae; and (since by oiiiinlruaioii A ^ r) it i» eiidenl that 
liic Eurre MMcd over by B, fu lietwten the rectiutirutiir ajteii of 
jr and f, will be the name as Ihnt which would be poMd over by A, 
ndcmato the axes of .r undy, wlieii we cvnudorc'^*, >adb>c. 

Iln thla erne, et)tMlii>a I bucomes, since ^ =^ «, 
AlaiS <(|aKtion 8 beovmeti, 
(ftc+lMr^»46V* - 4i(«+»^) 
And nibntituting for <r, and reducing, we hnvv— 
>- - V^ «->'-> 
Tbi» it the equation t« on cUipae of wbioh the wmi-tmnBreTBe 
eoii 

the equation to an ellipse wlio«e semi-trnrnverae Mia, ft + f/, is 
coincidenl with the axix nr; and hIkwh Bcnii-conjiijiaK.' iixl», fc— 6', 
€orr«api)ndti with the coordinate axJa of j|. 

From tlie mnke of Uie instrument, 6 is a eonniant qu}intity,>nd 
to tliia Jth ibc «iim of the traniveme and conju^tR axvs. iif nny 
ellipse to be traced in this manner imwt kIwhj-s he equjil; V wiU 
tJicn be equal to Jlli the difference oX thon axes. It is evident, 
too, tbiit wln-n 6'— 6, tbe eijiutliun is that of a straiitht lin*'; and 
& = 0, It la that of a cireW. 

ThM little investigation naturally BTigrgieita an ellipw^rapli of 
very ftimplR M>nsiriiciion. It nlwmanifMtlv jioinU U> thp deter- 
minatiuo of the nurvc described by a point in the cunnealiiig-rud 
of a Ktvam-cneiDe, tme end of which move* mimd in the circle of 
the crank, while the utli«r end {jerfomis a recliliueal, or n rircuiar, 
rcdurocaliiiK iin'ti^m. 

Tlii« cuno po^seaaes interest bv rensaii ftf tlie "very beautiful 

netliod of working tbe valvea or the dteam-enirine, inventud hy 

Mr. Melliuit," imd m obvioiialy a iiiid of oval— oblate at the end 

nearert Ihc crank, uiid clungnlcd at tlie other end. 

Now, u«ng Uic uuie notation, aud tetctriw^ to the annexed 

%uro, in which tie re>- 
^, lircaents the cr-ink-ann 

■^zh; cQ, the coniiecUnc- 
rod = c; and c;\, the 
distance of th« givan 
point from the crank- 
eiiil iif iIm Gouuecting- 
rod^c: it in evident, 
till.- fiinoiilB 7. K, will 
njiiily, by rat-rely chang- 
ing the «ign of c, becauvo the line reprr&cntcd bv ibta b-lliT boa 
now a direction oonlrary to Uiitt bitherlu a»«igiied to it. Hence 
tncy will become— 

(***J''K»'-*ff) + »^e'-c) - c«Ce'-a)+S«'tr/ + «") . 11. 
•nd. (e'«*-«)»t(e'y'-ey)» -S«(e'-e)* . . IS. 

Thus, BuppoBc the path of the pirton-rod to coincide with the 
axis of mIihomw J, wSilrt the c«nnectiM/(-n>d aKiicJjes tbe craufc- 
UID and piatuo-rod tofetber; thontf = a and eiiuutiuns 11, 19, 
bMOM, J*Ce + c) + 6'(r--f) = c-'tx^-c) + ScUV ; 
and. {cV— c*)' -f c'/'= 6*(c'-<;)'. 

The first of these equation* enabled un l« find y, for nny value 
of «; and the secund pves the rorrtwiiondirifr value of y*. 

6uj»pi>*«, as ill llr. MelUng'* amotji-iaent, the ounnectJng-rud to 
be four linw'i* the lenfttl. ai the criink-nmi. or e^ =: +4, and "ics^e ; 
thifijjit Ibni'gmniericemt'nt of the stroke, rf' = 6 + c', and wc find 
*\=-\c\ w it should be. At holf.(Uok«, x=9—t\ and then, 
«"= {^f , a» it aliould be. 

It is only in the case of the cronk-OTm being cfjnal to tbe con- 




nectinjr-rod In length, that any part of the can-e described by a 

Soint in the connect! dc- rod in .in elHi>«« — Jiiid then it could out be 
uriug mure than balf-a-re volution: hut the conditiiitis tiiiuoicd 
by the mediaiiUm render iheae prupurtiona inndmiaiable. In nw 
othera Is tbe curve described an ellipw; nur in it cvrreci, that the 
i^aiion it»m a true ellipse becocuei uwre and m-nv aa the con- 
iicctiii4;-rod becotnet tharlar. 

vttubcT SWA, i«w. J. n. 



LEVELLING STAVEa. 

A WMe BleAad )(f Grv^Haliny /.«[<ntftNf Stamty hg mitkk th«ff mag 
£• moeh fuofe aewrateli/ rand narf of wiudl yneter tUstanea lAan oX 
prwtnt. 

At tbe present time, when drnlnage of towns with reference to 
sanitary arrangcmcDts, and dminuge of Iniida in ronnectinn with 
aifricii llural iniprovementH, ciiKage lu larffe a ]iurtiun of public 
attention, tbe sug|{e*tion of nny real improvement In the instru- 
menta usually employed in practicnl levelling is oertain to be lis- 
leneil to with attention, if »i>t with appnival, by tbe numerous 
body of prufesoioiiitl gentlemen now uocupleKt in conducting tJte 
operatiunH alluded to. The groat benefit Puufcrrcd upon eugiBcen 
and architects ns a body by Mr, tirarnlt, by the arrangement 
wjilcli aujiersedcd tlie uae of llie alldlng-vaoe in IcvoUJag fitavea, 
is too well known and appreciated to require comment: while, 
however, Mr. Gmvntt'a method in in ic^ORnd far superior to the 
old one, there are two particulars In vthtcb it ia usually sdmitted 
to be imcrioE- to it — viz. Isl. the (rettfiJe ami athntim nquirect tv 
tvad Me minitle dicUivM on u« Maff—an imjiortant point wbea we 
reflect on tha rant number of readtnga taken in a ainglo day'a level- 
ling; and,!fud,fAe diffictUtif ^ rvading lAaa al ans <y»itidtnM» dU- 
tanot. In order to remedy tbew.* defect*, «venil eminent iMigineers 
and otliem have, at different tiiuM, proiioMd metbuda of KraduaV- 
inr, wliich, however, aeem Iv bavt IhUim to suportedv that orisin- 
all)- introduced by Mr. Gravalt. To aeo«rtnio the reason of Uui, 
aa well a« their cowparativti merit* in connection with aooie by 
other rngineen, I miMle a wnes of oxperitiienta oa all sucb levef- 
ling staves, of now construotion, as I cvultl meet with; a very 
brief aoconnt of tbe revolts of which mity not be uui ntere^tlng, 
and should perhaps, in jurtiee to the inventors, aiieompany tbeoo 
ranailu, in which shall be )ira]ii>si>d a method of graduating levels 
ting stafM, which will, I believe, eiilirely get rid of the two dif- 
finiltiM already m«nlionod, without any count vr balancing diti- 
advnntago. Two IovoIk went iisod, a lO-in. and a 19-in. fin'MB of 
'I' roughton'a, in the experinenK. Tbe staves compared were us 
follows: — 

iVc, I, Mr. Gravatt's: lOtbs clearer and more rea^blo at long 
dirtnncea tb&n, uerbjipa, in any other; lOOthn read generally witti 
diiitinctnt**:^ at oiivul ^ clint.-^lO chns. should not bu exceeded; in 
IhiH Mr. Williauin cuiiictdcs in his 'Practical Geodeoy,' p. 63, On 
the whole, tbio >ta0 lias the advantage of all that have appearctl 
ninre; in which opinion 1 nm supported by Mr. Uourue in bia 
'Principles and Praottc« uf Engineering,' p. 3IP. 

!Vq. 2, A mode of dividing, invented and adopted by Mr. P. N. 
Barlow, C.R.; the nbject being to obtain greater distinctoeas and 
lensliiibiliiy to error. ThcdlvXrioitturecumiKMed of triaiigleK,eBcb 
occupying j^tba of a foot, except that at the even tenth, which ia 
diamond-tihaued, to render it mure defined than in other staves. 
Tlic cldef BOTantage of thLii arrangement con»iMa in the greater 
distinctness with which the pulut uf iutenwctlon of tbe triangle, 
and the hiiir-line of Lfau tolencopc is dcliiicd, compared with tht! 
boriaontui diviaion8,aud their parallelixm with the hair-liue. Tho 
peculiiir difficulty of setting tuo par^Iel lluea to coincide with onu 
auother is well koonu to uxtri'nomical obecrrers, who cna biaoot n 
dot with grcfiter preciniim tliiui two of tiie Anmt lines ore known 
to agree. — vide J;';irj/c. Atelrop, 

iVo. », preferred by Mr. Cuitle ('l.aud-Survej-ing,' p. SflA), goes 
by tbe nnntc uf '':)tepbenaoir*," and was fint used «ri the l>oadun 
and Uirniingbatn. The llKHhs are obtained in tbe same way as In 
the caminon ivory protractor; the lutha of a foot through the 
wbulc length of the staff are bjaecled, making the two diviijoua 
S'.'ths; and Lh<-^ division lines extend the whole bresdtli scruM 
the Btfiff. 'Mie o|i]ioalte euda of these lines arc connected bv dia- 
Ki>nnl iinca, each one with Its preceding — viu., tbe left of No. I. 
with the right of Sv. II.. tho ri^ht of No. II. with the left of 
No. III., and so on. And live verticid linca arc drawn, at wiual 
•1 intikiiceM, along the wholo of the niaif, uhtch thus dividea each of 
thcao diagonaT linen into live eijual parts, each being ^th part 
of ("oth, or i^ratJi part of it fuot. 
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A'o. *. \h. SopwitK'i: thu on trUl •Mine*! altoccther too wtn- 
plinled, und the auliiliviMvoii too nioute. Mr. lioume's remarks 
OQ Uiw staff eeiMii deci^li'dly judiciouv — poge St I of the w»rk hcfvtt 

Soled: "Several atti-tnpta liavc Wen iiuk1« at improvcineutt ici 
Is (Mr. Gravait'ii) sUift, but tlicir «uc«e«« it very j)ru!>I<wi»ticul. 
Mr. Sopwith, fur inetaacr, has intrvduccd one in whidi dUtinctivo 
figurM arc sttnrhi;*! t<> every-othcr lOtitli of a foot; the mecbantcal 
COQStniCtiaa nlm differs from UiJs, — il i* more «Uborate, which 
oon»o<Litcntlr mHhrn the ^tAff taort exj>i-niivA. It is very nc«t, 
ho«r«ver, but in «ul>je<t to injury in winay weiktJier." 

AV S. A itaff of my own invcntiun, conriructed witb cylinders 
of lluclc-tin, the InrfirKt 34 iricJien ilkjiielrr, to hIiiIv uiib within 
nnothcr. nbicli denied to nffunl grtin alrength and liiclitnena, and 
formed besides a ca»o to rorry pinna Ln, — tho iiorticuliLt object 
aimed at h«inE, by obt»iniii«r » xurface of 9 to 11 inchvn, tii mnrk 
every 100th of a Aiot bj a dtit and figure, ruonlug in a spiriU line 
fnin bottom to top; It should of courfc rcvolvi; kIqvIv during 
olMwr^ation, On actual trial, however, Mr. Gravait'a iitiiB aecniva 
jircfenble. 

A'o. 6. A staff whieb, on actual trial, Mcmii capnble of b^ing 

rMd irith mori' dtKtinctnrst at short di*taacm tliui any utaff now 

In iis«, and witb facility at betwMn fottr to Hve times the usual 

distance; it is graduated by an aptilirHti<in »f the upright vernier, 

the |iri]ifiple of which ia unually vxpreued 

in the formula, 

(«-I)L = aV; 



♦ l» 



♦ ♦ 



♦ 



L- V= L- 



n — 1 



L^U. 



L and V being the Unitth of a division on 
the stnIT and vernier reipcctlvely. And 
niuce tr> tiromwe any fonn of tlirling ver- 
nier would have been at once reJeLlrd, aa 
introducing the old vane in a new form, I 
hiivo^ut oYcrthedifliniUyiu thv following 
miiniii-'r;— 

Ity inspecting LhDdiagrnm.lt will be seen 
that there iirc l> rows, or columns of stars 
or ilotit, which it is Imjiossiblc to cnnfune 
In H Iflterfil direction one with another. The 
initinl po!>ition of the Jirot star in the first 
of iheMt rowB in lero on the >tnff; the 
others follow in regular suceoHsion nt in- 
terval* of lOOth-foot bctuGvn eiich; then, 
all tliu vtnrn in any une ruw are TS^^bn of 
a foot fri>ni centre to centre, while the 
lines drown across niiirk i^^thn of feet as 
usual: one star will therefore be found at 
every iVth-foot, which is useful to recul- 
Iccl in grndiisting n ift«ff in thi» mmmrr. 

Ill rriilmg ruch a »(itff, we fitrt read the 

fcfit and i^UiH of fce<t na usual; I ben, sup- 

poao tho croflft-hnir of the diiiplirsgm to 

occur anywhere within wtmie [inrticular 

^th, observe which dot or star it inle'r- 

seetA, then count dots or ntiirs upwardii, in 

itn vortical line, until a coincidence with a 

huriEi>rital line is found; the numbers so 

cniinlcd will represent y^tha of fret, and 

conuei^uently giveii ua the second decimal 

1 . ■ ,. „ ■, — *- . ^^ place. 

B ^^KS . SH 5 '/'Aa flrmf fjrffvinM^ yrln^ ig simply this: 

•J i ' ' that whereni in all the ctaveu now extant, 

T"~ ^ ' we nre oMiped to distinf^iitfa between'bun- 

■ ^^^H ^m ■ dredthi!!, to obtain the second plnc«: in Uiin 

levelling staff, we attend to no KuhdlilKiona 

lesH than ^f^Uia-firat apart, ta obttiin equal 

accuracy. On trial, it will Im found that this staff can be read 

with Jisniiti/ at J-mile aights: I fouaJ it practiciible at 33 imd 

40 cbainss with a l?-tn. focus. 

I should recouinienil tho lioriaontal lines to be jiut in in ver- 
mllllonr as Uie conlriuil between blaek and vermillinn will bo 
found distlncL at Uie utmost dlMance at which any staiT van be 



read. 



Itojfal AgrimltHTol CotJfffe, 
CirrKcttler, Xovemhtr Sltj, 1B19. 



J. D. PtlfBEaTO:*, 




PRESSURE TO SUSTAIN BANKS f>P EARTH. 

On the ifaximum Amouui of Radttante, acting itt ang dirtctl 
required to tattaln Bantai aT Bmrth, or other materia/*-, u-ith Shpmg 
7'opt flijrf Faca, and flu ^neU qf Frietion bttttren the Fact of the 
Bank end the Back «/ a Itetaininy Structure. By J. NaniXK, £eq^ 
Dundalk, County Surveyor of liouth.^rapcr read at the Hoyal 
Irish .\cndeniy.)* 

If CDK b« anv banit with n aloping face CD, and a sloviinp top 
DR; CE the poeition of tho plane of repose, CF that of the plan* 
of fracture, and the arrow R that of the resistance: put 
r ^ the angle of rrpuac; 

c ^ the coniplcmt-nt of the angle of repoae; _ 

a = the an^lo UCK contained between the plane of rcpoM and 

the face of the brink ; 
8 := tlie inipplement of the sum of the coniplemeut of the aaalo 

of re(Ki»e, and the iinti[Ie which the given direction of tM 

resistance mnkcs with the fac<c; 
d ^ the angle KDP, contained between the face produced and the 

top of the bank; 
^ ^ the angle DCF, contained between the plane of fracture and 

the face; 
A = the length of the face CD; 
w = the weight of a cubical unit of the hank; 
U ^ the renstance. 




Then, when tlio reaiatanct u a maximum, 
tan^s/(iin »UnB) 



laaf" 



v'tIBB e lao 4) t 



VCCUo^-t-tsnl) K lUa9-lsn0)] 
t0i^*tanf rin^tan^ 



tcost 



( 1 V 

V ^'[ua e (tun 9 — un B)) ■* V[lan t (tan t t tan Jl)} /' 

E<|uatioD (1) furnishes the following geometrical conetmctioa 
for binding the fracture CF. Draw any line Gil at right angin to 
the face produced, cutting the slope DIC at II and the line DG; 
making the angle G1)K=J at G : on GH describe a seaticircle 
cutti[L|{ th0 face produced in 1 : draw )l^ iiarallel to the plBn« »f 
repoM! CE, meeting GH in e: draw (rOpnrallel to KI, meeting the 
eircumference in O: make ILequtil a>; draw 1/ parallel to L«, 
and CV pnrnllel to U/: CP is the fracture requiring a maximum 
retiittnnce to aimtiiin the bank CDF. 

If the top lying between F and D be loaded with n given wright, 
the values of ^ and K are rigi>rouBly determined from the equatwna 
by producing the top F.D t»tJ, ku that thi- triangle CDif, mnltipUed 
by IT and the length of bank acted on, mav he equal to the pven 
weight, and then substituting the new values of A, a, 0, and 0, eor- 
reuponding to the face Cd and ton Kd, in the ei|iiation^ in [ilaJu of 
those to the face CD and top ED. 

When tho resistance is generated by the pressare of the bank 
against a atmcture at the (ace, 1 may be taken et{ual Sc^. Thui^ 

iangv'(unfl \tu2t') 

"^^ «^(ua « lao Se") + «'[(un»-Un0;a (Ua3«-taa3c'>3 



R- 



uh* sin B laa B Uv 9 
CM 2e 



t^[tan8(taofl-Un0)] ■* ^[tia* <UD2r- 4- Un fi)] 









■ PracrMInc* «r thr Itpril M*K actil>M»T.' Vol. I>. Put i. _ 

KqaaUeat Hi sad <4/ dtMiailHt ib4 dintUau «f On (ncMrc cr, wd latat «f ll> 
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THE CIVIL EXOIM£Ra AND ABCHITECT^ JOURNAL. 
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ben tlie foice b rerttcal and. tlic tup horiiontul, o=fl; In tMt 



I 



I 



cntC 



B- 



wA< 






I -/^ laiic' * KCi 



(6) 



tan a 



Th« ralae of tan f her« derived is equiralvnt to Lhnt of 

In «4]uBtion(F) of Tredgold ;* but the vnlne of the rMtttAnee 
differs matvriallr from hli, and U fur more alnicle. Tredpild's 

auation (C) for th» mlue of the rp«j>tanr« nrtin^ horiauntaJly, 
\tt mnking; the iitfcCMsry chuiigM tu uur ni>tntioii, is 

1 






»in<'*'2t-l + 



»in*c'«/3*wn*«' 



TUi ralac, h«wev«r, !t eironeoui, and eliould be 

1 






■ln«'V2«^l r 



•111^ c" -/i t 3 .in* f- + liii t' v*? 



COl' P 

wlildi, Tnu]tii>U«d bj* aee <^, U> find the resulting rGsinlaace, is equal 
to tlie mure niniple fornt found above. 

lVli«n S = S, the tup tJopes ui>witrdii at the angle uf re|iase: in 
this case 

tM f - Ian ;9 (7) 

^ «*» tin's ^, 

2 iin (3(" ♦ fi * ' 

The Mcond of thme ^untionB gives the greatest of the maximum 
values of the resuAimcc : if the face be vciticnl, tan;9=:7— ^and 



Uno^ 



R 



■ -— coic" 
2 



(fl) 



The horisootal portion of this reiietniice is 



(10) 



I 



A* (hii rnlue li tbecMiie nn (7*) tliP limitiny vntiie of th« \twn- 
snnlitl reeiEtance, ncgle(?tin^ friction at thi- faoi^, it nfiii«.ir« that the 
limiling viiJiiti of the hnrixontnl re«i(t«nce is the iu(m« whether 
friction at the face be taken in the enktilntinn i^r nr'p;lr'!tprl. 
H'facn the top slopes downwaids at tlie natural ttlo)ic, 

Un)i*Unia (11} 

naralne of the resistance here given i« the least of the mftsiinam 
Tahin. If the face be vertical, 

tuf-iaale (ia> 

vh' . ( t 



MCC* 



,2 Uuc'^iev 



rj 



(") 



The ralue of the angle of frnrlure is of the eame form as that 
of Prony fur a vertioil face and horixontzd top. 

Th« equations aliow that iho stability imparted to a etructure at 
the face of a bnnk, by friction, iin»ei« oriniipalty Utira thi* Xut^ 
tion of the renulling force, whirh makes »n .ingle c<l"al to the 
eomplcmt^nt of the angle of repi**' with the foce, and that tliis 
force is in ^enerul Ipsb than the hoHxeninl fnrpe dcrircd from the 

rition of Prony, or any other in which face friction la no- 
ted; that the values of Imth forcw, for ordinnry banks, are 
«qiial at angina of repose in and about <A=; lhnt thr former are 
IcMt for angles of repom less thnn this, and the latter for anfrles 
«f repose that are greater; and that the direction of the resulting 
fivcft malteB it in nn small degree a crushing fi>rer. 

It aliMj Qppenrn frtun tli« «c[uations, that when the angle of 
repotc is W, the fare vertical, and top h«riz»ntn], Uiat the tan- 
gent of tbii angle of fracture if) (i) e<|UAl half the tangent of 
the angle of regtoAe. The £qaation of I'rory, whii^h ncslpctn fric- 
tion at the face, iux the same caM, gives the tangent or the angle 
of fraeturo eijusl to the tangent Of half the angle of repose. 

t*«l«laoM wtini ■ DailmuBi. Airanr liukCDe. vbin luppirlad at ilit Fare CD. In ■ 
IVUlnlns •IniilDir, laklus Ihe fntiii.n ai IIJ lnh> acroiiDI \ tot. In Ifa'a .-■••. Itia ■•■l«t- 
•Bci. whtn Id rqiilliti>(uin »IUi Uie (ittMare, uiuil Ditkc in antic oi-iil In Itie comnlt- 
■BMiliir la* aiiflrM npoMn-lih the lac*. 111.11 h(iii«<E^. 
L • railoMiiiUlMl Uatuliie,nl.U.p.4IC. 



In the folluiritig Tabloof Co-effi«i«nta, for finding tlie Btaxiinum 
values of the re«istancc«,— 

Colomn 1 contains the englDeerlng names for the *lup«i« corre> 
Sponding to some of the angles of rrjiose in iruluinii ■i. 

Column S runtaina tlie anKtea of^ repo&o from which the cu- 
elRdenta of \ck\ nre calculated. 

Column 3 contains the complcmenta of the angles of repoM in 
column 3; or (he angle whii-1: ihe direcrtion of the rwu/Cmjr rcrirt- 
ohm makes with the face, taking friction thereat into account- 
Column i containH the n^-rmdeata wbicli, multiplied by itA|, 
give the value of th« horiEuiital retistanoes when the top is hori- 
zontal and the face vertiralj calculated from tlie E^untioo of 
rronv, neglecting friction at the face. 

Column i ovntaina the coefficients wliidi, multiplied by crj&*, 
glTe the values of the horiwntal ronitMiccs, rejecting friction nt 
tbe face, reouired to sustain bunks with a horisontal tep; tlie face 
■louiiiK XO" from tbe vertical; tf = W. 

Column i contsioa the co-ellicientA which, multiplied by fAJ, 
give the values of the rtnittintj rr-n^laiK^s wheu tbe tup is lioriaun- 
tal and (he face vertical, hs in culuinn 4. 

Column 7 conuine the values of the e.D-4'^cttM* as before, for 
fading the rtmltirui rt^ittanft* when the top is horiiontat and the 
irxt slopes lv° from the vertical, aa in column t : now, in this «nso 
fl = so*. 

Column 8 contains the valuei of tbe co-efficients for f nding the 
valuen of the remlling retUtaiUM w hen the face overbangs 1 «'' from 
the vertical, and the top 14 horitontnl: in Ihii: case 4 := 100". 

Column 9 contains the resolved w>-efficienta of «eAJ for tinding 
the portions of tbe resistances In column ti at right angles to tho 
face, which in this case are horiKiinlid. 

Column 10 contains the residved co-efflidentt of wftj for finding 
the portions of tbe resiftances in column 7 ot right anglvs to tbe 
face. These, iti this cfl«e, not difTi-ritiir tinifb fmrn the riwolved 
borixontal [Mirtion*, mtiy bo coniimred «i^lh lliotie in column X 

Column II contains the reaotved co-efficients of teAf, for finding 
the poitioQi of the resistances in column ft at right angles to tbe 
face. 

Column 12 contains tlie vnltiea of the co-efficients which, multi- 
plied by vAf, give the ultimate or maxijmim mtMirnorwnt values of 
tbe reniUing rtnttattcn; the face being vertical and the tup sloping 
Upwards, at the alopo of repose. 

Column 13 contain* the co-vffidents for fintling the horixonlal 
portions of the resistances dt^termined from column IS. 

1*hc length of the perpemiirulur front tho too of the face to tbe 
top, or top produced, is repreMeiited by A, ; nud the length of tbe 
face itself by A. 

vkj is to be multiplied by the co-efficients in columns i to 1 1, 
to find tbe reu«tau«ee; aud wh' by the co-e£Scienta in columns 1 1 
and 18. 

TAaLa <if Cv iff i:inl$ /i^ finding ihr tnaximwm I'alyirf of IKr Rniilane** 
Jor Jtffertnl .tnglri tif Reyamt; aim th» Co r^cimit J'm' Jfrnimg ikt «i/i. 
s«a/« ValuMi (/ thg Kmitan^ft u>Itf» tSt fae* U P#rftNi, sarf Smt^ at tk* 
nalurof Slopf. 
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Tbe alojiv* ciaf VkI Itiat * ife ■|>|i(culmalf . 

[n the preceding equations ire haro only considered the maxi- 
mum Tttatning-finrti'M, Tbe minimum <trtrnmiviij-/orer*, and the 
position of tbe corresponding fracture*, are determined in a simi- 
lar niaiiner, and by similar equations. Retsiuing the same not»> 



9S6 



THB CmL ENGINEKR ASV ABCUITECT*8 JODENAt^ 



tton as befor*, w« gtft, in thii eaae, for the valu« of the owreomi/iff- 
fom. 

It »■) (5-Z('4.^) 

•rhero y ia equftl tbe porjieiidiciiUr frum (F) on tbc f«ep, or fnce 
produced. 

If wc put a, =a?'-t-fi, ud \ = i'-t^, th« above eqiution, 
nftcr a few reilitctiooBt becomei 



~ 2 «*3,' uni,-t-uiif 



(15) 



When lliU Is a mUiimuin, 



twf a 



Ut>B,</{Ui>»int,) 



^ it!>* twJ ling, tmfl. 



. (») 



:n)1 



("} 



in which th«u«ualcbetig«eof sijriiB are to be made for tho negative 
value« i>( !„ and for arce greater than M° 

When the dlrecllnn of the force makes bd angle eiiunJ to c with 
the fncv, then i, =: 0, and, 

* = 0, (18) 



a = ^rtnfi. 



(10) 



If the force exceed the value nf R here foand, U vIU alide nJoufi 
the face, and irbeo lie face i.t vertifal Uiw »alinf is vqiial tn the 
tmj-lmum maximorum value »I tlie reaistaace, io tiiv same caiie, 
idrcadjr found ; or, 






^I'heD = 90°, the ^noral equations become 



hnfl, ^/(unl,) 



_ wft' »la g, Una, 



^(UoS, + lM »,)--/(!•» 



..))' 



(TO) 
(21) 



If the force in thi« eaoe be ni|>|><Mird to act in no honmnUl dlrcc- 
ttoB (>i + ^1 = 90'}, cbeM equatiuus tiin)- be reduoetl to 



ittip = nt ('~- ) 



«='^'«t. 



the fare be vertiaJ, then fl = c, and 
further reduecd t9 

tun 9 = cot ie 

n "A' _ . 



(22) 

(85) 

the e^a&tione majr be 

(20 

(25) 



TEXfTERATURE AND ELASTICITY OP VAPOURS. 

Oa on £^iatien fcrtinrm rfe Temperature and Ute Miuifatim Elas- 
Mlg ^f Sham and other fapaurt, Rf Wii,u*si Jooh >lA<;(ii<(>nij 
JUrrxiKB, C.Bl— [From the Eitinim-^ iVm rkiiomiMcal JottnuU 
for J.dy IIHJI.7 ' "^ 

In the eourae of a sories of inveetlgation* founded on n pcriilinr 
hvpothMrie reepeotins the molecular coDatitutimi of amttcr, I huvu 
obtained, among other rellult^ aa cquntion pirintt a Tery close 
npiiToximation to the miuimuin clsitioity of vapour iu contact 
with iU li<(uid at al] temperature* that usually occur. 

Am thin (Xjoatinn i> CMy and expeditious in ruliniljition, aUn 
accurate numerical results, nnd !» likely to be practically iincnil^ I 
proceed at one* to innh* it known, wj()i<»it wniling until I hnrn 
reduced tlie the«r«icj.I researches, of which it is a ooosciuBnce, to 
a form fit fur publication. 

The vquutiua Is as fuOows;— 



(I) 



.^.P-f-i 



Where P rrjiresenls the maximum preamire of a rapour in contact 
«ilh iu lipoid; t, thu temperature, measured on tlie ejr-(hermi>> 






meter, ftam a peiot vhieli may ba called tbe umioxtk xkko, 
whicti in — 

8Ti''ti of the opnf i>rw^ fOB^ belo« the freexlnir point of water. 

WS'IW of niArniA«>r's nolr below the ttriinary »ro of llial scale, 
suppoalnj the boiling point to bare been adjustnl under a pres- 
sure of 49*1)93 ladies or mercury, >o that IW°af Falircuhpit may 
bu exactly equn.! to 100 renti^raoe degrees;. 

4£I°'9S below the ordinarv aero af Pahrenrett's nala, vbeA the 
boiling point hiu; been aJjusled under a proiuure of SO inches of 
morcuF}-, 1 w of Fahrenheit being then equal to lOC-OTSJ of th» 
eentignde scale. 
Tho Jhrm of the rquattoQ hu been given by theory; but lhr«e 

ooaaUntB, rcpreecnted by «, ^ and r, have to be determined for 

each floid by experiment. 
Tbe inverw fonuula, fur finding the temperature from the 

lurt^ Is of course 



(20 



l=V^ 



s 



1 



7 '*?' ^ 

It is obvious that for the determination of thp throe MnrtanU, 
it is saScieut to know accurately the nr*«iures i-orrwjwnding to 
tliree tempcriiturc*; and that the calculotion will !>•! facilitated if 
till' reciproiral* of those temperatures, aa measiired from the abso- 
lute wro, are in arithmettcnl progresrfon. 

In ordiT turnlniUtr the valueii of tlie three constants, for the 
vapour of water, the fitllowing data have been taken from M. Reg^ 
noult 's experiments ;— 



Tenpmnina \o CraUrrwIe 



Aborallis 
mial 



22&- 
100- 
U86 



Abu*( lbs 
S«ro. 



Cammiin t«Birtl>nii 

ol Ike rtmanf 

IQ UlDtmMrvs 01 

lil«rai«r. 



tsle 

374 

301 -1 8 



4 2103 

2-88(10136 

14198 



RsMiksas. 



rM«s*ur«d tiy M. R«gai«k 
i an hii (urw. ihowtag Um 
[■lesn of ki* siiwnineats. 
Lngtrilhin □[ ;tj'>>uli«msl. 
r Calrulii(4 I<t iiiCMtwIailsa 
\ from M. Kcgsaull'i |«a» 
Italtahls. 



TlieMi data sire the following results for tho rapour of water, 
the precsiirea bring exprexaed fn milllntetres of menrnry, and th* 
temjier:«tureH in centigrade degrees of the air-thermometer :— 

UgT»9-0e2;i7e LogiS-S-ISSlOOl >-;M12t7 

Table 1. cxhibita a mmjinriunri hetw4><>n the riMults of the for- 
miiln Biid thdoe of M. Rcgnaiilt's esperimttnts, for even- tenth 
degree of the centigrade air-thermometer, from 30" below tbe 
freeiing to SSO* abot-e it, being u-ichin one or two degr«e4 of the 
whole range of the experiments. 

M. RegAiiultK values arc ,|[ivvn, ns messurcd by himself, on tbe 
curves reprewntin^c the me«u renult* of his experiineuts, with the 
exeei-tion uf tho ]>refl8uro» nt VC-tilj, one af the dnia already meu- 
tioncfl, and that ni —^0", which I have eajculated by interpol«ti«a 
from Lis Table, series h. 

Each nf the three data used in determining the oonxtaota Is 
aiarhed with an HHttM-isk*, 

hi the i-ciIumnN of differences between the reKiilts of the fonoala 
and thiiNO (if eipcrimeiil, tho sign .f indicates that the forHMr 
exceed tbe lait«r, und the sign — the reverse. 

Reside encli inch (^otumn of dilTcrencoN in plnced a column of thA 
corresponding dilTcTenee^ of temperature, ^hlch would result 
ciilctilutirig the temjiprnture from the pTe«auro by the invrrie 
mula. These ore loiind by multiplying eikch number in tbe 

ceding columns by — -rji, or by -j-i r,, ai tlie case may re<iuirc. 

In comparing the remits of the formula with those of rxperi- 
meut, Bs exhibited In TaMo 1., tbe following cirGuiiMtaacea are t» 
be taken into considrrntion : — 

Firti, That the uncertainty of hnrometric obaerrationa amounts 
in general to al Ictist oue-teiitb of a inillcmetre. 

SmvtuUif, Thnt the uncertainty uf thermometric o)<«ervatioQf b 
ttom •ne-tw«Qlietb to ono-ti'iitD of a degree, under ordinary or- 
cumntnurev and at hii^h temperalurnt amounts to more. 

Tlitniiti, That, in capcriments uf the kind referred to in tbt 
Table, tnoee two sorts of nncerCaiuty are cvmbiucd. 
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Tbo fifili «>lumn of the T«U« ahnwi tluit, tnm 30" Mow tlM 
fre«(iHv (loinl ti) ifiJ" iiIm»v* it, whwre llie miaut^oeM of the pres- 
•ure maJMN tfae iMnimrlric erriva uf muat imfiartAnoe, th« greatsst 
diffvrauce between exiierimeut and oalculatMu is ^ uF » miUe- 



mcLro, or j^^ "^ *" *"*''' "' mereurj-. — a v«ry aniall quantity In 
Itaelf, although, from the nlowneaa with which the jiresnure varir< 
at low t«mperAtiir», the camnpondiag difference «f temperalurv 
amuiinta to tin of " degrvv. 



Taulb l.—Faptmr qf JFater, 
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Tli« siilh nnd teath columns show that, from 20' to MC ahove 
tliB freeziap iioint, the )cT«iit«<«t uf the di<4crep.iacies between RX- 
jwrimeiit niid oliM-rvation ciM-roi>i>i>iLilD to a difTermicu of tvnipcra- 
ture of only tbx of a dej^re^ arul that very few of thcMe di>cre|J!Ln- 
cies exceed the aoiount corresponding to ^, of a degree. 

A cwn|iHri«<iit between iho nxth nud tntith cxilurariB show* that, 
for four vf tlie K^nijieraiure* fiven, viz, Iiij'% IJO' '20fl". arid 2I0», 
tka prcaRire» deduced frnni M. Kcgnnuh's curve u/ at-tuBl elastici- 
ties, and from hi« loK'>'^t''i'">c nitve rcxiic-ctivcly, differ from the 
preuiirtn K>veii liy the lurnmlu in i<|)jraBlte ilirvciioDit, 

If the ciirve<( represented by the fonniiU were laid down on 
M. ReeniiuU's diogniin, the)- wffiild ho iiltnost undlstinguishable 
fnirai tauie wlikh he htiit himself dniwo, emi'pt nrar the trvrcz'tng 
point, where the scale of pn-ssuro) ia vcf^ large, the holj^hta of the 
mercurial column ht-iii^ m.iifiiifiu'l t-ij^ht-lolil nn tbo pljito. In the 
«M of thecurreaof ]i>)i^ithinnuf preKBureaaboreono iitmuaphero, 
UncoEDcidence wonld be nlfnoat perfect 

Tbe fonauU may tbrreforc be comidered n» ncruratcly repr«- 
•eutiu^ tite reHuIts of itll M. UeKnaiilt'i* eipeiitniMitn Itirtiii^hout a 
raoKe of lempereturee fnm 9<i°<of the centigrade scale below the 
frev'inif point to 990° abaTO H, luid of proMtimi from g^g^ ''f ^^ 
atBioHptiuie dp t« iB atmoapliereA. 

It will b«««««rv«d that e^u»tinn (I.J hcnrt «ome reeomblnnce to 
tbft fonaub prapoMd l>y PncftMur Hothe ia 10«S — rb. : 

wliere T rejircMnU tlio tctnpcratan meMurcd ^om the ordinar? 
xero poiut, uiid A, B, C, cimittjLiitis which have Ut be determined 
from throv expcriniciilal datA. It has boen Bhown, however, by 
M. lU^iiault, U3 »g11 ae by uthcri, that thovKb thiit formula a^n^Mu 
very itcrly witliobMirvatioii throughout u limited raiiM« "f tvni- 
pcratuic, it errs widely wluut tbe range in exteaaive. I have been 
noable to 6tid i*rofcs«or Hocbc's nuBMMr, and I do not know tht 
XOMOlliDg from wltidt he ho* dodufifld Ua foroiula. 

Th« MM in coDipulutioa of the equations 1 have ([i<roD, wbelhw 
to <«lcu]ftt« tbe pr«aeure froiu th« tetaptrature, or tho tenperatur* 
fir«in (1m preuur«, ia rapid and M^i lu Tabic U. Uiey arc r«- 



capit'ilated, and the values of the conttanta for different measnrea 
of pressure and temperature are i^tnted. 

In calculatiuir the valuer of (^ the apvcific irrnvity of mercury 
haa been takea ae i:i-39(I. 

Tetnpcraturra meiiKiired hy mercimal thennometera are in all 
onaea to be redac>vd tu tbe ciirri'iiiinidbii,' ti^mpi-raturm on the air- 
thermomeler, which may bo dune by meunit uf the table given by 
M. Regnoutt in his memoir un that subject. 

Formula far cahuiat'tJis the Mas i mum Eimti^ tif Btmn (P),/i»iit 
the Ternperalun tm the Air-ThemttmuttTt mtaturtt Jnm tlus Abu>' 
iuU Zr-ro {I) : 



UsP-a-f_5 



Invtrte Formviajbr cakutating the TenptTotvnfrom tite itajtimum 
EltulicUff of Steam : 

4V~27' . 

Value* c/ Iht Conttantu depending en tie Thcrmametrie Sealr. 
Pur the ctMitigrade scale :— 

Atitoluie tHi> 274''-6 below the fcetEJag poiot of waur. 
Log $- 3-1851091 Log -y - 5-082;i 76 



1 / — 1."bI 



—-0-0063291 



•^. ■■0-00004006 



For FahrcrthcitV scale; bollinK point adjuated atS9*9S9 incbea:— 

Abwluie uuo 462^-28 bciww ordinarv sam. 

Log iS- 3-4403816 U| t-3-6933628 



^-0-0033163 
2T 



Z- .0-0000123C4 
<7* 



Par Fahre nil e it'll scale; boiling puitit adjusted at 30 Inches :- 
Abiulule scrj 461^3 btlow ordiiurj z«ro. 
Log 0-3-4400635 Leg y^bSnUlU 



~- 0-0035189 



— sOCi1>0Ol2333 
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Fabtet «/ Aa Comtattl a, depending oa tha Mmmn of Etattieily. 



For mlllitnetrcs of mercui; . . «-7-9313l7 

Engliili incliei of ni«(Cit'T • • 6''IIfi1Sl 

AtmaipticfM of 760 mil. = 20922' 

jncbn =;.ll-7 It), oti the kq. inub 

= 1-0333 kit. on lb« cenllmdre* . 
Atina*phnriti of 30 in. ^'Sl'SQ mil 

= t4'74 lb. nn tb» *qu*r« inch 

— rO30 btl. 00 the cpnitm^lro » 
Kilugrtniiuee on llif tquare ceniimclra . 
round* Aiurdupou on Uie iquirt inch 
t/.B.—Jll fhf Comlath or* fir emmmm hgaritluu. 

' T have apptiei] similar farmuls tn the v^poan o( aiixAol hoi ether, 
making uw of the exjipriirnMilB of Dr. Ure. 

Ill orilcrtii iMlciiIattttht- miiiatknto, the followinir expfrim*intnl 
data liHve been taken, aHsurninK that, on [>r. Un'» iheriiuiiuelerk, 
180" were ei^unl to lOti CHtitignul« ilegnM*. 

l*4iii.R — Vapaum of Aletdiol and Ethtr, 
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From Urc'i T»blP. 

Uti. 
laterpuUlod. 

Prnm Vlt't Table. 
lnlRrfV)lal«l. 
Vmm tbo Table. 

Fr«m Uft'i Tihle, 
lnlor|Mlalnl. 
Prom llic Tal)l«. 



The viduiN of the constants in etiuatinn (1.), csli^ulHt^ from 
i\\e»B data, are aa futlowa, for inches gf mercury and Fahrenheit's 
■cale: — 



ikoboT, ipppiHc gravitv. 0-813 
Bthet, boilinR (lolnt. l6i° K. 
Stber, baUiiig point, 104' F. 



£■16620 
5-33:190 
a-44380 



Log.fi 



L^t-r 



3316A220 
3-2084573 
3-^5713] 2 



5-7602702 
3-3119893 
S39G-£lC0 



AInolule tero 462^3 below orduiar; aero. 



The reaulti' of Dr. Urn's oxperimenlt on the vapoiira «f Inrpea- 
HiM and pHmtifunit nre fm irre^lar, and the raiitfe tif temiivrntiirea 
Hud pfL-ssurrs throu);li wliicb tlmy extend t« limited, that the valtM 
4>f the cuwatant y cannot be dctcrmincil from thnn with prcciRioD. 
I liuvf, therefurv, eii<lc«vtiuri-d tn ri-pnM«tit the eluaticitiea of those 
two vBpoura apjj nix ill lately hy the /imt tici lermt of the formula 
onlv, cnlculaUng tbe constiuiti from tw« cxpeiimeatil data for 
MCA Suid. The er)untign thu* obtained, 

LonP-a-y, 

J« nirniiar in ftfim to thiit of Prufe*»nr Itoi-Iie. 
The dfttft, and the vnlnes of the convtuiilji, are as follows :— 
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a = S 90187 
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B=6194&I 
lAgA=3-»8l8t9l> 



Altliougli. tlie tempoiaturca ore Diuch higher tlinn the boiling 



point of water, 1 have not eail«av»ur»d to r«iluc« them to tli^ 
M^nle of tlie air-tliennonieter, oa it u impovrablc to do ao corroctljr. 
without knowing; the nature of the glaaa of which the tnercuriAl 
thL-rmomctvr vas miule. 

I have (dvu endeavovr«d, by mean* of tlift fint two t«rm« of tba 
formula, to aoproximate to the eUnlicity of the vapour of m4^revrv, 
M given b)- tli« espertirient« of M. tUitnauIt. Th« followln)^ tAb]« 
exhibits the coniparattvo result* of obtcrvation and espcHment. 

TaSLE — Vapoltr qf Mftvurjf. 
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The diMrepanciesareobvioualf of the order of error* of obasrvA- 
tioD, and the formula mnv be coiiMdi.''Ted correct fur all teniBer»> 
ture« below 2D0° C, nnd tor a ahort ruii^e ahnve that point. Fhun 
its wanting the third term, however, it will probably be foond to 
deviatfi slightly froin the Inith bettreen '2U0° and 358°; while above 
the latter poinl it inu^t tiot he relied oii. 

1 liHire not carried tlio compariBon below 72*, became in that part 
of the acalo the whole presnure becumrs of the order of erron of 
olMUrvation. 

In conclusion, It npnears to me that the folloirinfi: propmition, to 
which I have been led bv the theoretical researches referred to at 

the comniiMii'.i-meut iif tnin jiaiier, ill home (Jilt by all the esperw 1 

nients 1 huvc quoted, cspcciull)' bv those uf ((reatett accunKjr, M^H^ 
mnj be safely and u*rfully npplied to practica : — ^^H 

If the maximum eiiutieUsi 0/ any vap'iur in contact vUh iU tifwirf 
bn ajfcrrlainnl/itr thrre finntH an the- tttUt qf the alr-t/termometa; Utm. 
the con»tantntf uii ajxiation ttf ihtfurm 

maji he determined, vhieh cjunfioti vill give, fire that vaponr, with an 
iierimu-^ limitnl an!g ttij the erron of oUteri'atiim, the re.latitm hetwet a 
tht lempvriUxtni (/), mmtnnsi from the atiaolute ztro (%I4'6 eenligradm 
dfl/rrtw below the frwzing jmint of wnter), and the majrirnum dtutiritg 
{t"), lit itll Irmprrafnrr* Mtixvn Uume three ptrinlv, andfirr a eonnder- 
able range begond them. 



REOIBTEK or IfEVT PATEWTa, 



COMPRESSliU FUEL. 

William Blckwei.i., of the ArtiAdul (irnriile Works, Batter 
Surrey, civil enjjineer, fur ^' imyrovemenl* in lynnvrejutitg and mk, 
fgitigfuel ma (crM^,''—<J rooted March 8i4 ; SnroUcd SeiitenbcT '. 
IMK. 

The impiovem^nt conatata in compresaingfuel material hy mMn* 
of percuasloR force iiiHtead of a contiiiiioiiH prewure. Tbeappa- 
ratufl roDaists of r rntn worked by ftenm or olber [xnoer, the 1 ' 
of the riirn to lie ntioiiL three tonn wri^t, falling throuyh ah 
i feet, and making about .SO stroke* per mhinte; and beoeatli '■ 
hammer i« placed a mould, in which the bloeka are to be fo 
The tnoulil ciiiilaln:! two Iilockii, divided frnm each other by an Inm 
plute; mill when the upper of the two hlocki* in formed and wA- 
cieiilly compressed, the lower one ia removed, ami the uptter OM 
tiikiH it» place, which mIIowk another to be formed on Ine top. 
The inuile of cxtmcting the lower blodt is an fulluwi«: — There m 
no Hxed bottom to tlic mould, hut a loobc one la prorlded, and held 
in tt» plitco by » rod or prop beneath it, whi<-h it atta4'hed to a 
pibtuit wilhiu n Htenin cylinder, Thin looite bottom lit held up by a 
cBlch while the baminor in in operaliou; but when the hiwcr blork 
ha* to be removed from the mould, the cutch in witbdruMn, and tbe 
next blow of the hnmnicr lorcoH vut the binck, carryjjig wiUi it tbe 
bottom and pi8t«n. The upper block now takce the p1m(« of (k« 
former, witbia the lower part «f the mould, and another block la 
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formrtl nn the top, upon tlie \ovttr bliick Hoing fiwrpd from iho 
mould; th<d piwure of ttearn furcea up the ]miae tinttiini, am], 
wlien ui*, it in nenirwl hy Ihe patch, iw befur*. mul th« hnmmer get 
to work to form Hnniti^r lilui-k. The liliMrku, itfimr bciiiur c«m- 
preswd. are sulMcqutMicI;- ilrlod by eiposure tu the atmuiipiivre ur 
BMted air. 



STEAM EXGIXES. 

rittiAM EiiH-ABii Nrvhiv, of S6, Ch sneer;' -iRne, Middluex, 
oii'il rDKillOvr, far "mrtain imprmv'mraU in MMm-fiufiiM*." (Awim- 
municition frum Charles M, Keillor. K»i|., N(fw i'i»rk.) — liranti-il 
I>i«r»>mbvr i£D, iHkx; Kiirollvd June W, IKIS. [Reported in Xev- 
ton* Lomlmi Jounml.'^ 

iWilA Engmvintf*, Plait XXII.) 

Thit iavenlioa i>f improvement;* in !itc«»i-i:ii)tJtie!i in rrprcwntcd 
in the iiniiQxL'J KagruvUtgK. Fig, I, is ii verticiU McUon of « 
•t«nfii-<^ufi<ii> of tfifl iniiJMVftl KoimtruL-l iun. tiikcn ia a |iUne 
|>iir>illi:l with tlw beaiii-i, mid p.D^in^ thrvu^h one of the cyltiidcrs 
wid the eraak-Ahaft; itnd firf. 2, ■■ imothor verliciil seclioii, tklieii 
■t th<i line A,«, of (ip. I. KiK». U,iiii>l t, nrv dJiA^crAms vf tha urdi- 
nuT)- crank-ticitm ciii^no, to illu'trAte the irmtjiiUr rnvchutiUnt 
far<:e on the rrmik of « ■toiuii-Dnf^iiiOM'orkiiijfeKfiturtii-t-lv. Fi^. S, 
U A Innjfitiidiiiiil verticil cNtiun uf nt\ iini'ruved i-uiid>rii>iiiK n|fpn- 
raLuit; &g. 6, i« u metion thereof, tnkon ut the line b, b, vf %. i; 
and fitf. 7, ia a ^Kuw-Bei-tion t/f the pumping part of the uppHratu*, 
with the miiitinry en^fini?, by «hicli it i» ii|itTuterL 

Tho invwitiir, jiri'piiratdrj' to CTpluinin^ the iintiiro of hit iaven- 
tion, mtke* the fulluwiiitt ittinuluutorjr remiirki«; — It ig n wel]. 
knuwi) fiwrt, in the np]ilii7nti^n of «ti-am ax & motive power, that 
the in<iri* tli.> priiidjiU' uf piiianeion it introduced the more eoono. 
tnii'.'J i/kill be the elfeL-t |irti(1urod, provideil tonto element or ele- 
tneiit* hi? not intruiliiroit in the mechiu)i>m tu iNiiintttrnct it. To 
uivB Ihr full olTiv.i i» ihi-i et|i)msive principle of «te»tn, it «hoald 
be either Bpiilieil to n mioUitwt' whirh decriMwee in the exact ratio 
uf th^- liferent in IT pregsiire of the steam, bjr reiMori of itJ esp^noion 
or dilitl^iEioi): or, ivhut amoiintN to lhe> snme thing, the leverage of 
tho body, imjtelled hy thin forre, ihotild tncrenie in thi? inverae 
ratio €)f the deore.^'ijnjj preuure. The ardinury rrank-cnginp, in 
(tenvr.il u«e, jire*init?( in iie.irly every particular, t!ie revente of 
the reqiiireinentii uf IhiN problt'tn; and it wimld he ditnnilt to con- 
ceive a mcchnniiim iheoretiivktly mt ill-iidapled lo th*t »p]dicatiori 
of ihi.-i prim'ipK-; hut Htill, from it4 practi<:al advantatres in other 
particular*, it (-■tiitinufii in ii«e, hecnuM of the prartiral ohj^ctionn 
to ill! other pt.tn* uhirh Unve bivii mig^eatml fur overcnniing it« 
the»n'ti4-;il di'fccts. The irrejfulir mechanical force of i^leam ap- 
-'icd e>p;iDMvrly to the oi-diiiHry crnnk-benm eti^Inc. is illuHtrated 

■liofn'niiiH .1, and t, — the furiner Ife.iuft bnord on the amtimption 



plied 
»«t >!'« 

Ihnt iJif >lr;im is cut off at one-ipiarter of the atroke, arui the Int- 
tcr at one-litentiulh. In these dinxmmi*, n, rcpresentH the cylin- 
der; fr, thi* piston; r, the uiiliiri t'oiioecliuK-rnii; rf, the hf«m; c, 
the crank ron"('rtin;:-ni.l; /, the rrnnk; g, the dri-Ie deiiM-ribed hy 
Ihv cunlTe uf the rrank-iiin in the rutnlion of the cr;iuk; and f, 
the line i»f preasurv uf the exjiiindin;; nLeaiii. When the ntenm i> 
Cut off at o!ic-(itJiirtcr of the strukc, one-hair of the whole we- 
rhanicnl fi>rci; ol the ».ti*nm is expritdcd in forcing the piston up to 
Ihe dotted line h, a little nicin- ih'ui oin--ipmrter of the entire 
•troke,— the iraok mnkin;;; but uhout iHie-thiid of its M-nit-rutnlioii 
frafii the d'-.id pniut, iind thcffforc nlaiiu that port of the rotation 
in "hich it prfBCntd the ?ihi>rtf»t l«;vera>:e, l)iirin(r Ihp no.vt ijimr- 
terof tlie «tri>k<-, the cr,mk passea to the Une /, whirh iiidie-'itea 
the half of the arrai-revulnlion ; ami. in pnminz to thie point, llio 
Iev«ra4^ of the emnk increNse* newly in the invfrse mtiu of the 
decrt'iuinf^ pressure uf the stiNini on the pi*ti>n; hut thi* is the 
onlt part of the stroke in which the mutivn and Icverajre of the 
crank an* in «uch relation to eiieh other an to irive an approximatun 
to the full ineelianiciil forcet of the steam; wlierva^i, durin)? the r^ 
nMintrit(hnlf'.^roke. the lerernfre uf the trrnnk decreaaec u the preo- 
wire dei^rMWi!. The grreut defeet ii to he found in the ftel that 
(« hen the ^team U *nt off nt the qu«rter-«tri)k)>) one-hulf of tlio 
fn4K-hariirnl force of the rteam i* eirrted in movinn the crank 
thfuufthitnlr one-third i)f the nrctiit due to tlie entire litroke, — the 
other twu-lhlrd« reniaininjt to he i-ffvlcd by the itkcr half of tho 
meehanieul fiirce of the -tteam, anil that li>o by a force defrenflingf 
aa ihc leienii'i' to which it ia applied (iecrentien. Hut It will he seen. 
bv referencetuthedia/mm, tifT. t. that thi4 irretfiiUricy. s>t vasleful 
of power. ini:Te;i4eN om the n1»Hui in rut off nt a lev* portion of the 
atrwke.— H«, for inntanee, in thi-i iliut^am the Htetim la Mippo*ed to 
be cut off Kt one-twentieth of the t-truke. lothia, theltneafoieaii 



pre«BnreA, lant one-eighth of the stroke; and thereforenne-balf of 
the ineehanic>il foree of the Etoiam him heen rxcrled in inovlnjf ths 
plutnn ontv onw-ei^hlh of ita »tmke, — the remainim; teven-eighths 
of the Htrolce having to be effected by the remiinin^ half of the me- 
chanical foree. It followa, from these illuitnttionK. that the mote 
eipan«ively Mteam ia applied lo the ordinary crank-eoKioe, the 
more irreifular will he the motion, and the moru waxieful the 
Application of the impelling force. 

In Tiew of the problem above d^^x- "'^d the theoretical defecta 
of the iirdinarv eri;;tn(-, the desiderntiim hna been the production 
of an engine which wniitd present nil the jiRietleal adeantage« of 
the ordinary erank-en:{ino, nwh as simplicity and cbenpneM of 
c^inHtruftinn, iitrencth and iIiirHhility, and whivli, at the aanie time, 
wnuld aitniit of n more Diioiiomival application of the principle uf 
the expansion of the ateani. 

The acoomfili^hmcnt of thi* important end U the ohject of tliS 
lint part of tho prvncut invention, which consuta, firvt, in placin,T 
the M.\'u uf the cnnk-tliali in a plane nearer thun heretofore to 
the axis of vitiistien of the bc«n) which tr»n»fpr* the power from 
the pi*lon to the cmuk; that U, inttead of placing the Min of tho 
crank-shaft in a plane tnidMay between n piano pauin){ throu^^ii 
the axU of the nona«¥ti»n of the (!'inne<^tin|;;-ri>d with the beam iit 
the tno extrvmitiu* of it* ribnttionii, and n plane parallel to it, 
and {lasTiin); thruuKh th!i point of tho beam at the middle of the 
vibriitioii, it ii- plti''ed within thia plane, — that ia, in or near h 
itr.ii^ht line, pimtin^' thtiiu>,'h the aiia of the conndtrlinn of tha 
connectinii-rod and beam at the estremitied of the vjlinitioiui of 
the beam; aherehy leu tliim the tLitt half of the ttroke of the 
piston *hnll «rry the crank thr<)ujrh ona-hulf of it« semi-revolu- 
tion. — thut ii, from the dead point to the riirht anjch'; luid Ihn 
mnairilnir portion of ihp Btraltit, num than onu-hnlf, abalJ eive tii 
the eront the rcmninintr half of the iemi-revolution, — that i*, 
c^rry it from the rijjbt anifle to the other dead p»int, and, at Ihtt 
*anie time, brini; the line of the conneeliuji-rod (whieh is shorter 
than herelofora, say n little more than double the throw of th" 
cranii), nearer to a right anple with the i-rank durinir the tiwonil 
hidf of iti^ semi-revohitioii than iluriu;^ the tiriit-half; and thun 
not only increitEti ihi* priiportionnl velocity of the pinton whilft 
intpelled by the eipanilin(; ■iteniii, hut make it act on a liintfer lever 
than hy any other knonri cniuk-enniiie. Sp.-ondly, in fromhininp 
wjih the crank-shnft, located on the principle herein specilied. two 
singl»-actintf enj^net. acting oti erankH plaireil on the iliaft iit an 
aniclv of l»ci°; ia hereby the forre of expanding ate.im mny be more 
ecuiiiiirically applied, anil a mare regular umtiun obtained, than 
heretofure Ami. thirdly, in makingthe seciiml entfine >;f greater ca- 
pacity thnti the hr<it, and rei'eivinf; "team at one end only, and from 
the flntl; this end hein^ alsfr alternately connected with the first en- 
gine, to receive ateam, and with the condenser for exhantting, th»t 
the piston may he acted upon in one direction hy the expansion of 
steam, after it ha* acted in tlie fir<*l en>;iQC. there hciug a vaenuni 
on Loth Kideti of the piitou during its rrlurn motion, when this ia 
combined with the first encine. <rhicJi retreives the ^lenm at one 
eud only, — it* other pnd hein« cimnected with that end of tho 
second entpne which receivcsthe rtoain ; so that, durinjc tiie return- 
stroke of the piKttin in the first engine, it nh^Ul be balanced by the 
expanding steam, whikl it la acting on the piston uf the secoad 
engiiie. 

In the drawings at figv. 1. atid 2, a, and A, repreaent two heams, 
having the same naefl of vibrutiun, and both of the same propor- 
tions. The short arm of the one ^i, in connectril by a rod c, with 
the piston-rod A of a pistun e, that works in the cvlinder/, of the 
fir-t euKinc; snirl tiie corresponding arm of tlio other beam A, is in 
like in.'iuncr connected with a piston g, -n-orkiag in thi' cylinder A, 
of the second cn^'iiiv (see lig. V}, and which is to he placed as near 
M pntcticnblu to the lirot. The long nrms of the two beJmu are 
eounected hy p>d« i,/, with two crunki A, /, em the crank-!ihaft m, 
and oppoi-ilc to e*ch other; thtit is, dividing the circle into two 
e<]"al part*, that one ]ii*ton may be up whilat the other ia down, 
and ricf fer»i^. The connectini-nMl* i.j, should he about two and 
a half times the length of their cranks. The nx\« of the crank- 
shaft i» in the straight line o, passing through tho eentre* of thn 
connection of the c»ime>-ling-rndB >./, with the beams a, b, when at 
the extremity of vibration of the beams; from which position, 
relatively to the pi-opirlions of either ono of the beam* and length 
of erank and oonnectinji-nul, it re*nli«, that the lung arm of the 
beam, in being m.ivrtil tn the p(f«tion indicuted by Ike dotted Una 
jt, shont one-lhinl of it* entire vibrnliun, by ont'-third of the down- 
stroke of the piston e. will carry the rnink «, from the dead uoint In 
the right angle, oiie-iialf of it* i^mi-revohition, a» indicated l>r iho 
dotted tine* ^; and that in passing througli the remainiitgt«i>-thiriU 
of its vibration. In the position occupied in the druwiiigaXy the lieaui 
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k, by the reraninlng Ivo-tliirilE of llic dovn-etrokc of the piston e, 
the (Tiuik ft, "ill hr i-smpil the irm.iininit lisilf <>r Hi r«rnit-re volu- 
tion to the tiecooA ileud |ioiiit. Tke dotted [iaeu 0,0,0, f^ n, p, snd 
f ( V, f, illoilratr how murh Dritrcr to n right nnfiir the pull of the 
ctfritttfctiiift- rvd i* uii the cntik duririii the Mioiod half uf itt> i(«nii- 
rcvolntioii Diun during the lir9t half, for tLia dlrectue^ of tiie 
puU, during tlic wi^ond half of the srmi-rvvi-iution. muit I>e 
greater tliaii duriu; the firtt hulf, in the uropurtion uf tb« (freater 
range «f motton of tli« pi-iton (luruiu tlie on« tliAn during the 
other, — thitt iR, rc^irly in the proportion of two to on*. Sti *t<on 
a« the ftrit pii>ton hus r<.Mchrd the cod of it* dovn-vtroke, and iti 
crnnk hti4 performerl tlie effective half of its reii>]ution, the *<»rond 
piiton lifsiiiE to d4iii«i>nil, producing thit knmo effect on ita frank; 
nnd Id till* wsy th« two pistonu and their eranks alternate, — no 
forc« hfinpf applied to either of their pMt«n» during; th«ir tip- 
notion; the iri^nlca, thtvi>fi>rf, <-ach nnM tbroitgh thi> remaining 
hair of llieir rpvoluliuns without any impeUiiic fcrce beinf; applied 
to them. AteAin in Admitted to the upper endof the first cylinder 
/, fntm the mteikm-pipc «, hy n iilido-vMvc t, which in held up In the 
nmitioii ehou'D in the drawinff, and with the port cloned h^ n 
Wlicul spring n, on th« vnh-e-rod w, — one end nf the Hiid xpriiig 
Iti^ng attneheil to the valve-nid, nnd thit other renliug ■jpiiriMl 11 
^uide-alud u>, attached tu the frame. To the valre-rod iii jointed 
WW nrtn of a lever .r, represented by dotted linen, whiiih turiis on 
a ilud lit ji, — it< other nriit reHtinj; on thi.> |H-riphi>ry of « eitni :, on 
the crnnk -thuft. This cam, whieh i» reiireaented hy dotted lines, 
■M c(inc«[itrit from the poicit 1 to V; nnd, during thiit pnrt uf the 
rotation or the rrnnk-iihiill, the lalvo retmiinH eliiitRd by the temtiun 
of the helicsl sprinp; but frnni 2 to 1, the mm has an enlnri^ment, 
whidi BCti OH the lever .r, to depress and open the v.ihe for the 
Mdmiaaion of Htenin to the ryliniler; nnd thrrefore the extent of 
thii CAm-like projection, in the direction of the periphery, will 
determine at whiit portion of the strolte the titeani shall he cut off. 
After the viJre ia €n<iiu-d, ihi- iteam lu^tit on the piktim eipnniively, 
until the end of the dnuti-Kirohc; n sliding'- valve a', then opens a 
port A', whirli mtiihliihi-^ it cummiitiii'jitiori betwrer the upper end 
of the two cylinder!, thnt the Mtemii niny art on the piMoii g, to 
force it down soldy by it's (.'Kpnnitiirc force; the second cylinder A, 
being of taw.U ^re^ter citpadty thim the fit^, and m much Urgt-r, 
tlut the steam, nctiiig by expmmlon therein diiniiK the rn-nge of 
the pir<tun, nlmll exert on it n mcchaniciil force about equal to that 
which is exLTted 011 the Urit pixtun. The Ktrnm of the vnlre a\ in 
jointed Id a lever c', thnt turtm on a pin at if', lUi other end keiu^ 
forked, tu embrace an eccentric e", on the crunk »hnft by which it 
is operated. The toner end of the necond cylinder inalnuysin 
communication with the comleueer hy meana of the pipe/''; nnd 
the upper end alto communicate* with the condeniwr oy means of 
• pMAMgey', governed by tlte valve a'j sud the ntutiou ofOie valie 
ia ntcli, that at the end of tlie down-ntruke of the pioton g, thia 

K»«a»ge in utiened, wliercby the eteum from the cylinder ■« cx- 
niatod, and a vneuum eatabhuhed above xa well ab below the 
pUioii. I'herc iH n connection or pn>«ii.ge k', between the lower 
BoA of the iiret and the upper end of the lecund cyhiider (partly 
Wpreecnti-d hy dotted lines); »o that when the upper end uf the 
aecond rylinilcr in exhnticted, the lower end of the liriit in nl<u>. to 
eetahlJiih a vacuum below the piiton *, during its descent; hut 
when the viilve it\ ie opened, to puna the Ateiim from the first to 
Che fieeond eylinder, it mIko commuiiirtitcfl with the lower end of 
the fir^t cylinder by the paaiage A'; «o that whilxl the neeond plu* 
ton IK being furceil down hy the expanding Bteam, the firvt piston 
ia huluuired, during itii ri'tiirii motion, hy the pre>i<iure of th« Ktcam 
on both sides of it; — thufc making the full precvure of the stenni 
(Ml the UrgL' piston nvAtlnble, instead uf hni'ing it react ngainst the 
mrface of the (ir«l piiiton, at in WulTi: expanding engine. 

Tiu- inventor doe* nut limit himself tu the precipe proportion* 
or disptmitlon nf the crtutk-ihuft, ua thtsie may W greatly viirii-<l 
within the principle of the invention^ without ufTL'rtinjt the rciult, 
exmit in degree. Nor Autu he ronhnc hiniself to the combined 
employment of all the inipriivenicntn in thin nurt of the invention, 
BA important renult^ can be ohtiiined from either one «f them aepa- 
rntdy: ne. for instance, the means of obtaining an equal, or nearly 
ei|ual, meciiiinicnl furce uii the lirnl iind ncctinu hnjvrn of the ■emi' 
tolaliun of the cr^nk. »hcu uung steam expansively, by the prin- 
ciple involved in changing tlie position of the crank-shaft, rctn- 
tively to the axis of vibration of the bviun, may be «dvantngcoii»ly 
empmjed, with only one engine, for maay purpotcs. The um of 
tw« cauiuee, with the cranks on the sain« ahait, nnd on oppoeito 
wUmoF the centre, in comhiautivn witli the locAtiun of the crank- 
abaft on the principle herein xpecilied, may he advantageously 
applied ti> obtaiu a more regular tnccbanical action on the crnnk- 
ahaft, by the uae of fixpenaire ftntu on two ordiuor)- engine*, 




and without the unc of the third branch of thii part of the in* 
tion; and the arriiiiKement of nod manner of oonDOCting 
expansion engine with the ordinary eiigiue, w aa to prevent ! 
■team. wMM acting hy expunsion idone on the large piaton, from 
re-acting on the small piitton, may be advantageooftly applie*!, 
without the use of the first and newnd brnnchen of tlii* part of tlw 
invention; hut the be»1 results will W obtnlttcd when all three ate 
employed togethec. Under thi* part of the invention h* clain*- 
Firellv, placing the nxi« of the crank-ahafl of beam-cogiaea, Ib 
which' the steMffi i* applied expanoively, nearer to the nxie of 
vibration of the beam, on the principle herein epeeiliml, uul ftr 
the purpeae of obtaining a more regular mecbanieal nctien oB the 
crank by the Application of the expanrive pirlaeiple of atom, ai 
deaeribed.— .^econdle, tiie employment of two engines, witb their 
crankH on one and the <utmc i^nfl, and on oopiMitc aMea, — that ii, 
at nn angle of 1(*0', ^ubiitantinlly an described, when thia ia com- 
bined with the lacation nf tho criink->haft on the principlo herein 
specified.— Thirdly, exiiHimitin engines having twti cylindem and 
pi«Ionl^ in one of whicli the sleiiin nrtn by eipaniion alone, haviag 
one end uf the liirgeor evpnnhioti-cylinderutall limes in connection 
with the conilen-ier, nnd the other alternately in connection with 
the eondetiaer and with the steam end nf the other cylinder, tl^^ 
the large piitton, during its return>Htroke, may hare a vacuuniJ^H 
eHeh Bide, at descriheil; when thia is combined witb the otl^H 
cylinder runnecteit with the boiler, and which i» so ncranged aatS 
have both ends in ctonnection with one end of the larger and 
expansion cylinder, m thnt when its piston is afited upon by the 
Ktejini there nhidl he a vacuum on the other hide, and when the 



steam U acting hy exnunsion on the large »ifiton,it aludl be in 
nection with both endx of the Nmall cylinJer, av described. 






The object of the Kcc-ond pari of the invention U to co»i 
the steam without adniislure nith the coiidenaiog water ; that 
water produted hy the coodcnsa.tioii may be carried hack to 
boiler, to prevent the evil coiiBeqocnce* ariaing from the use of 
water that contains, in solution or aiispension, mineral or other 
w^lid matter— and to condenM the waste etcam blown otT from the 
boiler, to supply the wtialo arisiftg IVom leitka, and also for the 
production ot Ireji water fer any other use. In the freah-wnter 
npparaluB u tubul'ir condenser is used, through the tubea of which 
the fttrnni pameti, und is condensed by the cooling liifluenoe of m 
current i>f cold water, tiikon from outnide the ship or veenl, aad 
made to paaa cutnide of the tubes; and, to thiu end, the invention 
coimitttn in combining a condenwr of a Kteam -engine, for the pro- 
pelling of a ship or other vesseL witb a pump that receive* the 
ccindenunK water IVoni outride of the vmmI and cauwa it to paw 
through the condentor; — the said puinii beiogactuaCed, Irreapec- 
tlve o? the engine th»Lt propek thi« ve«»el, by meaiM uf an auxiiWv 
engine, — whereby the amount of condetisation tan be ragulatao, 
independently of the working of tlie engine that propeb the 
veaoel. 

Secondly, in connecting the condenser with the boiler or botlen, 
or any part thereof, in uadition tu its or their connection with the 
exhaust of the engine, when Uio pump, which cnrri«s the 000- 
densing water through the condenser, ^ operated hy an anxlUaiT 
i>ngine; by nienn* oJ which double connection not only is the atean 
that escapes from the safety-valve condensed, to he carried bade to 
the boiler, but the boiler or boilers may be used to distil and pro- 
duce fre>h water for any purpose deaired, when the engine is not 
reijuired for propelling the vwi»el. 

And, liwtly, in connecting the tubes of the condeiwcr with the 
cylinder or outer case thereof^ hv connecting one or both of the 
diajihrayms. to which the end* of the lubes are acoured, with the 
outer cylinder or cjwe by means of a ring, or the ei|uivaleat 
thereof; hi Uiat the said ring or flancJi may licud to adapt itaelf to 
the unequal contraction nnd expansion of the tubes and cylinder 
or outer cn»e of the c-omlenaer. 

At %. A, a represents a hollow cylinder, within wliich ar« at- 
rangeil a series of small parallel tubes b; and the »id tubes are 
secured at one end, in the usual way, to a diaphragm c, which boa 
a turned flniicli, througli whidi rivets or bolte if, puss, to weure il 
to the cylindet a, and within euch diUnnce of the head ne to iMve 
a sufficient space between it and Uie head e, of the eylind«r, for 
two ch;imliem/ and jr;— those two chambers being sepnrsted by a 
liorisiinlal dlapiirngm or partiUua h. The outer ends of the tubas 
are. in like miinner, secured to aiivlher diaphragm J, at the other 
end ; which tuiid diuplirotfrn, tnatead of being boltod directly to the 
end of the cylinder, in tbo usual way, ia bolted to a ring>, near its 
outer periphery, — the inner periphery thereof being j^ovidcd with 
a turned Unnch, bolted tv the cimI of the cylindar. The lUid ring 
or £anch should be slightiy conical, or bent, that the dinphragm 
may be at sem« disUuice frvin the end of the cylinder, that it nay 
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move in anil mil, to adapt iUeit to tlm i)nM|UMl coittrxclion and 
#X)»iminn itf the tubea nnil ryliniler, liy reaimii of the pA)ituie« of 
tli«> ■tram thrniiirh thv tiilwH, nn<l the watvr, fur th« (-jiiidt^nuiliuti, 
ihmucrli lb« ryliniliT. A rli^mWr fr, i« fonnetl at llils end of ibe 
cylinder I>r mnn^ of a head /. Kecured to the dtaphnfnn b/ mcnnii 
of a d<)iiM4^l1itnrhi^ rin? '»• anil nm^'-hiill i, m> that it niRy be re« 
innv<>d, wlieti rri]ittivd. In prive *((;i!w» lo the tubn. The upprr 
chamber /, at the end of the cytiiiiltr first deinrnbied, communic-iit™ 
by mrnno nf n pipi- n, in any ilcroirfd tnnnncr, u-itli die exliaunt- 
pjpe of tht rnirint', ami, by aiintlier ]n\>e v'. alao with the escnpe- 
ptpf of the boiler: and lbe44> conncctiona should he ^vrrnrd by 
amropriatc forlm or vnlvc^ no that eitlirr c«» be r.Inwd or upt^ned 
m pleajiire. EitUfr of tbi^H connectiims IieiuK i>[ioned, the stcwn 
pftMM Into the chnmber./*, thence thrnit^b the rnnec of tube* above 
tlie dinpbriiem or partition A, t" thr i^hnmltrrA, at the other «id, 
lUtd tli«nc« bm-h, tbrouKh the loner rtnifce of tuben, to the lower 
duDbcs- g, irblrh ronimiinirnteti. hv DiCitni! of the pi|>u o, with the 
&ir-pump and mpply pnnipH of tlie eiiKine, or (thtx votinetlion 
heioK rliKC'I) by m(<.iii!> of a pi|>e »', with any desired recipient 
with whitb the [lifie *, may he cvnnectcd. The dii-ection of the 
p»sMifre of the Htenm. and thi' wntiT, produced bv iU condenuitina 
thrwuRh the tuWs. la indicated l-y the arrow s. The steal*!, in pn««- 
irni throti«li tlic tubes, is Mndcni>cd by the ootvlini; influence of a 
condnnt current of cold water which pn««eH outside of the tuhe*, 
and which travels in a direction the reveriie of the current of 
)rt«»m; an that the atf'nm an it piirt* with itd cnlurif, iii cuD«tnntly 
ftpftrMfhinfc a eonler mediutn. The water, for the condenaation, ia 
Mcti into the cylinder R, near th« dianhmirm e, through a pi pep. 
mnd pnaaea n round the lower half of tne wrie* uf tubeii, until it 
striken the other dinphntfrm J; tben«« it pasws up nriximl the Knd 
of n horizontal pnrlilion-plnl^ 7. on the unmc ptttoAnji the piirtilion. 
plate A; wbirb plate i], cxIenfU from the din]>hriigni c, to within a 
aliurt diititnce of the other diMphnifmi <; mid from this the water 
piaatB nround nil the upper Kericn uf Ihn tiiht<< t<i the firKt. where 
ft CMwnew at tin' lop (hmiifih n pipe r, that diitetiiir^fi thmuj^li the 
aide or the vensel above the »aler-line. 

Th« water, for the condcnwtitm, ia impelled through th« con- 
deniier by ■ rotiitititi- pump, the ciw«*, of which i» provided with a 
tanceotial pipe /, at tlie lu^fer part, connected with the pipe p, of 
the cont!en»rr, ThJK sHse i* i>l»o provided with another pipe w, 
which extends &om the criilre thereof to find thr^tntth the aide of 
the veflael, >nil an far down an tn be nlwny* below the u-ater>line, 
that the water tnay flow tliTounh it to the inside of the piimp-case. 
To the centre of tbia case a nhaft r, U ailnptcd, the journal* of 
which run in appropriAtc hearing;* fc, le, in the eaae, and are pro> 
perlj^ packod. to pre\-ent the e^^npe of water. On this ohHri ia a 
hub J-, with four arin^ or vanet y. HCruralmly fitted lo the i»ae, but 
routine without toimhin^ it. By the rotation of theae arma or 
ranea, the wnter in drawn in near the centre, and, by rentrifiifral 
forc«, carried out throuj^h the tan^ienliHl pipn r, to and tbrou^i 
th« ciiiidenKor. The re<]uired rtitalion of the pump Is jriven b}- an 
en/rine «'. aeenred tn the caaing of the rr>tary pnmp, through th* 
rod If, u'hich ia Jointed to the rroU'liead r', and c^ninectB it with n 
cnnk J', on the uhatl of the pump. Tbi« aliat^ U provided with 
an eceeniric r', for worhin;; the vjilven of the eniiiTie a'. The 
water Mifply-pump. which receiveii the water fmn) the untiide uf 
thR vewel. nnd !«, for liiul purptme, below the nater-Hne. i» pro- 
vided with a valve /', the stem 1/, of which iin«se't through n 
itnfliRif-hox, ntid haf a handle A', by iiieani of which the pipe can 
be clowd «l pleninire. when it becumea neccaanry to obtain »c-cch 
to (he inside of the pump. 

From the forejroinjt it will be «een that, hy means of the aiiij- 
lUry en(-ine, which actttatea the pump, a cnnstJinl ciirrBnt of cold 
water i« cjirried tbrnu^jh the conifcniior, independently of the work- 
inp of the propel I iiifi;- engine of the vemiel ; luid. ns a Decessary con- 
■«^tienre. tite more the proricilinp-«ii(pnM labour, by reaKon of 
hentl-irinds or rougli watrr, th(> inur» perfect wiU bw tlie condenui- 
tion and the vacuuni produced. — thus increasing the power of the 
propelli nc-eiieine, when power i» the mnut needed; wbcreiin, if the 
current of cold mater were depeuilent on the workiriff "f the pro- 
pellinir- engine, the Bum of the maas uf water, paaain): thrun^h the 
oondenaer, nonid he exactly in proportion to the motion of the 
eoftine, and, therefore, the condt'oiKiLion and vacoum would be 
decreased in the ratio of the dcrreo^cil luotioti of the iiropcllinii:- 
cnKine. It will aliio he n;en thnt — by rcaaon of the worhiuK ofllie 
pumii which Lmpeli the water for the aonileoMtinn, by nicrana of an 
auaiJinry engine, and the double connection of tlie condeiifcr with 
tbe wa.it^^pipe uf the lioiter orlmilera, and with the cihnutt of the 
nrupellin^'Cni,'ine — wbenever the anfety-vnlre la upciied, the i^Ieani 
imuin^ therefrom, inete-inl of beine H-fivIr*], will be wirriwl t))roU)i;h 
ike condenaer ajiil cuiidenacd, to be rvluriied to the builar, — tbua 



avoldinir the nec«aait]r of aaniarateanpply uf water tn make up 
for tbe waate by the eacape of ateMoi from tbe iafety-valve. Whea 
the priipellinK-etigine iitat iwet, the Mind en ser can' be used for the 
diitUlntiun and production of fn^ wat«r fur any dc»)red purpose 
on board ship; fur the comlenser may, when deaired, be rendered 
entirely intkptndeut uf the propel ling^enpine. 

Dy paaaEnK the current ofiile^ini in a direction the rererM of thtt 
current uf condensing water, tbe greateat amount uf caloric ia 
etlracted with tbe leait anionnt of water. The condeoalog water, 
in ita paaaai^ throiiKb iho condenKCr. never rmchea the point of 
erapnration. and therefore mineral and other matter held in »olu« 
tian, will not be ilr|Hi*ited lo iBcnist the npparatus; and, by Id- 
suriflt; * '^■"'"t'^nt and riijiid current of water, unequal e^panaimi 
and cuntrartion is reduced to the BniHllest amount; so ntiaU, In 
fact, that all injiirinuii e7cct« may be prevented by the modtt, above 
described, of coouecliaK one of llie itiaphrafrntM, to which one end 
of the tube* nrc attached, with the cylinder, by nieana of tbe coni- 
cal or bent rinjc or danch. 

Under thii: Ue^d of the iavenlion the patentee claimH, PlrBtty,— 
the cvmbinntiou of the condcni>cr of a rtcam-cnicine, used for the 
propelling of a ship or other ve*scl, witii a pump that receives tbe 
i^nndenainff water rri>m ui<t>ide of the veanel, tiild causes it to pa«S 
throupb the condenncr when the said pump is o^KTatcd by an auxi- 
liwry engine, iude|ieiideatly of the pr<j|)(illins-cii^ne. Secondly, — 
the doiihlo connection of the condenser; that 'i\ with the exhsuat 
of the propellinjf-^nnine, and with the boiler, when the aaid con- 
deiiHer is combined with a pump that receives the condenain^ water 
from the oiitnifle of the vcMaol, and is impelled by nn auxiliarv 
engine. And, Laitly,^the method of cnnnectins: tbe tubes with 
thft cylinder or external cuse of the condenacr, by att,ichin|f the 
dlaphra^rm, to which one end of the tubes are connected, to the 
cylinder or external ciue. by mcnni of the eonieal ring^ oe any 
aniiliif^oiiK nieuns: hy tbe bendinjf of which allowance ia made for 
uueijuul ciintriu'tiiin und cx|>ausiun of tbe tubes and cylinder or 
external caae, ai described. 



GUN CARRI.\GE9. 

Ai.raKii Woor.i.KTT, of Uverpool, artiHt, for '• imfoitrttntnu in 
yun ftirriit^." — Granted April 3; Enrolled October 3, ISM. [tXt- 
ported in the Hepfrtory ofFalmt /nnrntMMM.J 

{^Wilh EntfTHviagf, i'fafeXXII.) 

The inrention related to iiDofovCmenta in the conatriictiAn of 
irnn carriaf^M, whereby only the i^pp^r part of the earring ic 
required to be moved when poxntind the ((uti. and the recoil of the 
f^n is controlled, §u as at all tinier to eAi]>se it to he run out at the 
centre of the port or opening through wbit^h the (run iit to be 
(lxe<I, with other detail* of arranpnnent, whtch are iiliuwn in the 
engraein)^. 

a, ix an ei|rbt-tnclk f^n (sixty-eight pounder); A, ft, upper and 
lower checka of the mirriu^te; c, ceclion of a nroneht-l ran pl.ite; 
d, cast-iron plate; e, wrou|rht-iron swivel bolt connecting the 
upper part of tbe carrinite lu the lower pan, iin which the gun 
i»in be movetl round lo the greateat ninety, and trslned fore and 
aft with facility ; /, is a nioreable wruu^ht-iron ahad or bar to 
nerure tlin (run in ths iHintrv uf thtt port, and aervea to check the 
recoil ; g, re^ulutiii|r-aerew to a<ljiiiit tbe upper part of the carri- 
ajie; /j, pUu of cacUiron plate liied in (he lower cheeks of this 
c^irriii^ie ; t, furr-axle fitted with fuur friction- roll en nr Hheavea, 
the Bhiift /. paasin)t thniu|th between them ; j, graduated arch fur 
■upporl iiig the rear of the upper part of the carriage, and fieatur- 
in|r tlie unylea of training; k, elevation of the fore-axle with 
triicka ; /, /, friction-roUera, the wrong hi- iron sii&ft or bar /, paaa- 
iQ)r through between them, as abown ; a, wrouKht-iron shait fur 
bow or Kterji-tiiiii or niid«hip-f[un ; it, liKhtinU'bolt and wtcktrt ; the 
hiii;;c p. Ueitig lifted up, the fcuncan be tranaported to the neit 
G|{hting-hnlt ; from vatib bolt the cnrriape f^vca seventy degreea 
IrniniiiiT by niuviiiR round the top pun. of the cikFrlaife only ; q, q^q, 
(itrhtinic- bolts Hud sockets fur a broad Mde-|^un. 

The fuUowinK adv.-iritnj.'ci' rcrult from the»c imprtivementA : — 
First, mumentaiy triiiniiiy of bro;id6lde K""^ beiuK able to point 
ihe funa to the groalc«t nicety fore and ufi, or concentrate the 
lire in lean time than with the conimun carrria^re, and oithout tbo 
aid of liMidi^Iltee. i^evundly, the K^n can be worked with much 
srcaU'r t'ncility and precision, with Icm men to each heavy guji. 
I'hirtlly, the K"" i» capable of beiu^c Iraiiicd furtv deicree* each 
side of the oeiilre of tbe port, Ihe fun can he elevated and de- 
presMd tbo tituno as Hith the old ciirriofce, not covering more »pac« 
uu deck, ood Die gua rccvlU at right aogU* with the port reudy 
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for loading. FaurtMjr, ■ Miir-Mtiii^ CMnfttmat, previ>ntinfr the 
rua Tram re«uilin^ luime u|>on tlie brMvUintc, oviit«<|ueiitly no 
DTOCChtng can h» cnrriMl Aw*y, th^Tt-ton tk* danger* nttcnilinif 
rfuch * miifttrtiMnt >r« abviklM. FiAJily, tK« gua much b^Ttrr 
secured with in- board IhroUKh (h« nnturi! of the mM:hin»r)-, aa 
whon th« (;iiii liring lashofi by thn iiiiifti titfkl«i, no rUiliMtt (notion 
uf the Bhtp «in ui-l upon llii'cun* lu dinimuige them. SistU^, 
tha invention is wvll adnptra for ■ how or rtern-f^n, beiiiff 
capable of (riiii«}>i>rtin^ fmin iine port to nnotbor, pooaeisMnfr the 
tame ndvaiilaiieii iu lintiit t» the )ilvot-nin, ullhtivuh lewi anil cult- 
mdpnilily littht^; Hiid. lI'ereBtliljr, thcmvenliuii alluwin^ uf being 
hied (iti ilM'k IU a piviit'^nm of any calibre, not rvveriiifi ku Ur^tv 
H sparv on deck a« the iJicte, and irtfighiug Iom, und will bt: leidt 
npoiixive. 



VENTILATION OF MINF^ 

RonKiiT Gf>ni>«>', of HenUm Nwrris, l.nnrMitvr, vn^neer, f»r 
tntfwrrmmtf ■» thi^ twiilatimi »tf imnai.'^^irnMtA April 4 ; Enrol- 
led September V9, IMP. 

{With En<jrai?ing», Plate X.\1I.) 

The invention reUleif li> inijirovementH in the vecitiUtiun of 
mine*, nnd cnn^iKts of certAJn AppArntiiH. an shown in t)ie enifntv- 
ingft, by which a Inr^er aiid m»r# uniform amount of atni»B|ih<!rie 
Mir IB paaaed throui^h the workinge of a mine than bf the arraoge- 
in«nt»iit pTOWiit in pmctiee. 

Fig. I, ic n vi^rttcikl Hctioii of the ahnfta of a mine, along artih 
the esh.iuslinif itjiparatiis ; nnd fi^. V, is a pl.iD of the «ame. a, it 
the (Inwn-rnut Hhnft Ihrmiffh whirh the piirp nir descends; ft, !■ the 
up-nmt shaft, which 3a cloited at the top vith an >ir-ti){ht door, 
lielutr uhii'h a culvert or air-courser, in curried under-ground. And 
ronnected l« tlie Air~r'iun.:eii d, which tcrminiitM at the aBb-pite e, 
to Kuuply tht.' bteiiin-hoitt'r or other furnace lire^ with air. The 
■ab-pita e, beinfr rlonrd at the front bv a dour t, no tlint the whuto 
of the air required to Kujiport coniliiiKtion must nwrnd tbe up-caat 
shaft b. When steam-baiiler fiiroaces are emjiloyed, lu in ftpi. 1 
and 2, from the aJr-roufKe if, Ihert! it a cunni^i'ting culvert or Aueft, 
paasing; into lh« hnnoof tlie chimney A, whirh may hi' opened when 
the aleam in "up,' ami the furnace* /, do not r<'i|uirv utlentiun. 
Bjr thiaarranKement. the power of the chiinney A, ii uot chocked 
h; damnem wiii>ii tht^ Kteiim eetd tiKi IiiHh. hut it In checked and 
modilled by the ndmiiaJon of air thrimuh tlie mlverl k, all of which 
K drawn from the up-caft ihtilt A; and if nt any time the hir tuken 
from tht! iip-i'iisl thiifl in thix arranici'ment uliotild I'lintain ''choke- 
damp" or cjirbonic «cid ici such proportion nn lo cudnnKer Ihi- rum- 
bustiwn in the fiinincra^! the door i, of llic aiili-pit cun be opened 
and pure air nilmittrd nt pleasure. 

Pis. 3, is a scciiuiial elevatiiin of a abaft divided by a partition 
Ot air-tl^ht "hrntim" into two compartments, oac part beinif uned 
as the u|i>ca»t Rhaft h, »iid the uther a% th« down-ca»t »hnft a. The 
h oomiMiitmeot in connected with the ntr-ruivert c, which Icada to 
the w-conrso < nnd the asli-pila c, of the furnBccs / aa lu tlie 
fomwr fi((v. I and 3. 

FlgK, 4, and £, represent r sectional elevation and plan of another 
arraogcment of lh« improvrmentti, in which the culvert c, leading' 
fnnn tlie iip-cii^t ^hnft h, is connrirli'd with the cMmnuy A, and et 
the aeh-pil^ e, by the »ir-couraCit d, 'ITiih powerful chiinniry ia 
placed in any ninvcnicnt ^'v«i(ion, near the upH:uiit fhaft, and pro- 
vided with four furnaceB/,/,.rty; tbe anh-nit e, hving cIvH-d hy 
dovra i, aa in the farmer arrani^ment, »w that tJie vupply of air 
tcquired to aupport comburtion is taken from the up-caiit abaft ft, 
through the cufvert c, and the courvc or current of Ine air ia indi- 
cated Iry the email arrows at R.^;. i; the unoke, )(BAe«, and healed 
idr from four fumnee* retumiiifi to the vhimney A. by tho mnin 
fltiei g, (iff*. 4, and 6. By thin urraDi;^inent not only the air nnd 
gaoea heated by the furnn<-i«a BHfcnd lh« chJinney A, but a larjte 
quaiBtitT of >ir from the iip-i!aj>t xhnt't ia drawn up direct without 
going through the furnaceti, by the intennely hoMed gasea pniain^ 
off from the liroR, malcin/; the cxhniixtion of the np-ciiat shun more 
romplete and rfhcnciuuii. The rrault from meninrrment of iho 
i|iuiiitity of air paniiin/r through a Urf^ eoAl-mine vcntiliiled by an 
urdlnan- under -Krounii fnrniic«, an compnrcd with oni.< arrnn^ement 
of tlw improved nyKteni, in aa t'olluww: — The acctinniLl area of tho 
up..CsH abaft of the coal-mine in tfueution is ii square feet. The 
lire beinff WJi) fBthonw fnmt the vurfaro, the av«>rn|^v> amount of air 
found lo paaH tbniiifih the working wan rather l«ax thua 18,000 
eublo feet per minute. In one of the arran)(ementa, a chimney 
7.1 varda hifth, and connected with the fuiiiaci-M of fotir steam 
buiien, given an exhauatJng power eijuivalent to u column of] inch 
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of water, and a« a column of water an Inch hlj];b eijaala a preMor* 
of Htilti of D pound, or i'lilH pound-i >>o the sup«r1i<ial foot, wbicli 
prcaswre will cause the atr to paa* through th« auld chiinnry at a 
vflociiy of S2\ mitca per hear, or 8,840 feet per minult^; then 
'i,y^t> ie*\ multiplied by3(-S3, the seetioiial nrra of the chimnir 
irive* PH,IKJ cubit; feet of air per minute for rentil.ilion in plaooi 
iit,OOQ, or more than live timoa the iiuantity obtained by the^ 
nary ayiit^m. Nut only ia the reniilntion materially iiierei 
the improved arrnnjieTnentH, but the en«e with which ihe^. 
carried out render tbrm much more valuable and edicient. The 
ventilating firea being at the aurfaee and iho stoker ut nil times 
under the cof^niaanoe of tbD bank-manuKi'r, preclude the proba- 
bihty of negtect. Shoald the mine he ventilated with one or mon 
boiler ftrei, aa ahowD Id the drawinz, l>Ei^ 1, and S, a valve is 
placed in each of tlie air-c<iL>iin;e* rf, with ii «f)indl« atlaolied to 
regulato it. as shown at /, kg- '« which may be cloaed to prevent 
the utDiiiaphcric air from relurulng ehmild it be deairiible lo atoji 
one or mure fires for reuaint. 

It in further propiiueil lo cIimc up the lop of the down-east alinft 
a, hga. i, and 6, nt any convenient opportunity when tbe miuera 
are absent from the pit, anil at the Minio time keep up th« ventl- 
latiiig firm unlil the wurkiugu are eahbuated, niuiialeiit to a 
column of 1 inch of water or nore. Thia would oatnct the li|(ht 
rtploairegas from the (Aa^ed receptacln more eSectuallj tbau 
any iiifana at pn>-u-nt eroiiloyed, as the preMure of the aiampheric 
air belnif diiiiinioheit in tie mine the bi|f h ly-chnrged cavitiea aould 
diaciiarico part of their rontenta, nnd when pore atmoapheric rt^H 
waa allowed to ruah into the workiiiKw, the exploaive gaa In t^^| 
meoaee would become adulterated aud it« dnnfrcrous power d^^^ 
•trojrcd. The I'osition in which the rhinini-y and riiiiiace are 
plarad aa rctmrdit the up-caf>t idiaft may he varied to aiiit llio 
locality and cbaraclrr of the mine, and it in oliviniis that a •imilar 
clFcct may be produced hy IniiMin^ tbe chimney within ihc uc- 
caat nhuft, leaving im opuiicifi: or aniiulAr epiico between it and the 
Dative ruck, to allow llic water to dreccnu without cooling ur im- 
peding' thu ii^cciidinfi vcntilatiuK current, which !■ produced by ma 
ordinary furnacu at ur near the bottom of the up-out ahaJt. 
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Wii.i,iA« Htijiice, of Sheffield, enffraver, for "rfrtaln hitpr»ve- 
nieuft in tuiiuiifaeturing raihca<j ami olKfr a.rlt» n»4 vkttb; aiut In 
mai-bintry ta be rmftU^nl in rtifh manufactured — (irantrd April S<; 
Ennilled Odoiier 21, 1819. [Reported In ihe McAohiet' Attga- 
xintS] 

1. The iandv nurface of the tyre, af^vr being bent into m drc) 
l9 nii^ lu a welilinfT tieaL, by placing it into a hollow (ire 
cloned heartli, after which it io laid on a blocks and the spoki 
previously heated nt one end, are M(ccc»aivdy wcldod to it. Ti 
naro ia compoaed vf tuo bulf-nnvo formed or bar-iron miled in< 
rings, with the internal hollow of IcfS diameter at one end than 
other; and the inner cnda nf the »]>okc« i>re amm^'ed on tbe fi 
(with the Kinallext bore) of one of the half-niive«, and tbe «0 
tpoiiiting face of the other half-nave laid on tliem. Car« i« taki 
to \fu\e u i|Face biMween each pair of tipcrkcc, and to paneh hoi 
in them. In order thnt the innide aurfacea of the balf-naves may be 
welilcd tn^ethor at th^cc puintc. The navo and Kuokea are b(«tM 
to the weMinp point by bein^ placed .ibove the fuel in a funiace, 
the top of which is made moveable for thi> pnrpaso of admitting 
the whevl, utter which tlicy are welded tugother by Kwagi^L and 
the mall enda of the hnff-n!ivc* welJed over the endB of tLe 
spokes. Or, two eJtniii;, nnitod hy n r)f:ht and left hand arroa- 
coupling, iiml piuuting thrmrgh the cciilro of tha wheel, arc 
attiu:hed lu the opposite sideti. The wheel is placed in a proj 
itig hciirth abovo the fuel, and when heated to the proper de{, 
of teniperiiture, the chain ia tightened and the wheel fonm 
Instead of welding the spokea to the tvre after the latter ba» 
been bent into a circle, tlicv ni«y be wefded to a tttaisht bar of 
iron, which io then bent tu tiie reijuired shape uruuud tlie ends uf 
moveable Llocka iirran|(ed to form part of a circle, with interoeu- 
ing Kpacct to receive tlie Fpokea. 

V. To EivB the necesMiry rotundity to the tyrei, a bed-]tlat« ll 
employed which baa a centnil vertical shaft, on which tbe wfawl 
ia placed, and is free to revolve thereon. Around the rim are t«^ 

Siairaof equidiitant rullors, supported on ipindlea In the ends uf 
our levera, tbe other extremities of which encircle two lu-rev-rodt, 
aherebv they can be made tu approach or ri»cede from the tyra, 
while allot e ami beneath it arc two other rollers, capable of being 
brought closer together. The roltera me driven 1^ toothed 
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inp from any prime morer, «nd conimunii-'ate Ibeir mtitlun to th<f 
vltetH. The felloe ia funned with a riovetHJI, hhiI (he «d^e of tlie 
tyre benl over it bjr (lie xctitin of tin" mJlrr*. An HdjiiHliiblo 
ttcrarirr in miide tu act aguinat tlie lyre, for tlie |)uq)OM of cleaiiK- 
liwit. 

3. Fof th« nitrpikM of tiiniing the tyrex, the niitentee employs 
i«Tal*in|r cinculHr ciitter> keyed vn * vhnft, reHtlntr on muvcatiie 
bMiiiifCH, vhich cnn be iiifide t« fXiAe up aiii ilown »iiiiuUiiii«ounJy 
liy mean* of « hnnil «-rew. 

4. The nvlei ure con !<l met eat of two tuWo, )>l«ce<l one vithin 
tlie other, or nf a tutie filled with bar-tion, nnd welded at the viitU 
only or of m number of bar* of iron, rurrri) nnd (ivcrlii|iping one 
UKilin'r, Ui give ii Kjiirul ilirvi'tion to the fihre> 

Claintt. — I. The um< uf tht* holluw firp ui rl«(Ke<l hrartli for heat- 
ing tyrwi to the weldinit jjoint. — a. The |iroJei-tinfr he«ith.— 3. 
Hefttmg the lofide curface of the tyre, by uukiiig the llniiie and 
product* of combuKtion to impinite ajptitixi it, iii<ti-.id of by radin- 
tioii.— ^ Heating the ii|i<>ke( and lyre toijelber, in order that ihev 
imjr he veldeil at the name beat; and »rran^in)i the <|u>kt'* nliicii 
hitee hole" punrhrd in them, at n diiilniitri.^ fri.in emh uther, be- 
tween twH }ulf-nave«, lo idlow of the Mirlicen of tlie InlCer bcinjt 
welded togelher at these points, as well an over the emU of the 
■pokeif. — a. The Fmpliiy merit iif twii or iniirr rcillm iirlin;r nni- 
formly anil i-Hgiulile of lR'in(r rint'-i'il li) awproaoh rtr recede from the 
tyre, in ccujuni'lioji *ilh the temper, fur t!ie pnrimsc of rtdliiij; 
nnd rlruntiing it. — ft. ItorioK iinrl liimiiiji the iuniili- and <iuli<ide 
•arfareauf nuN»y wheeln bv revolviin- cin-ulHr cutters. — 7. The 
oomnonnd hollow axle. — tt. The railwuy iixle, composed i)f a tube 
fillet with bar-iron welded only at the i-iiiIk. — f>. The ruilnay axle, 
with the bara uf iron Inid au iu> to give u aiiifal direction to the 
fibre. 



LUBRICATING C(m POSITION. 

ALExaxncR MuNKirrntm, of Manrlieater, merchant, for "on 
hnpntirtt totn/MiHliiin «/ mattrf*, tnliirh u ajqiliniMr iit a niiftitHti' far 
M li> Ike tubriaititm ((/" uMfhivfry^ anil far ulhrr purpii*rJi."^^i%nteA 
li»y I; Enrolled November 1, Itt4!i. 

This iuvenlion conaifltsin foTniing a compound which i« to be 
ii»«l 09 n eubetrtute for oil, gnntc. and "thcr inntter<', for lubri- 
cating miichinory. The uonipKund ia furin^ in the followinK man- 
ner : I lb, of ciiiitjtehoitc diwoii'e'i in "itiriti i>f tiiriiciitioe, or any 
other Fuiiatlo *>'tvif[itj lOlb. of carbonHte of »i!>dni I lb. of glue; 
10 KallotDi of animal or i'P|(«tHlilc oil^ and 10 ^.iilhinii uf wnter; 
nndtbe mude rtf ineorporatinK Iheae tnjrredienl* i« «« follows : the 
water in tu b« beiitcd in u siiitAbte veufft, in which the earbonate of 
Mtdn and the fflue are to ht (hen di«MiIve(l; Che i^il i* then to he 
kdded, well alirrinir and n^talin)^ the n)ixtiirt>, to inccr|><ir«ite the 
inj^edient*; the niontrhiiue, previimalr diii«i>lvi'd, is to be kddcd 
Ia<t. and the whule well itirred together until it liecoinw bono. 
^neoiiH nnd as f1u<>nt an oil. It in then ready for n«e, nnd may be 
Ktored ill ciinli'ii or Imillfji until wanted. Any Kulntuncei! pinsietuiin^ 
the name propertK'4 nrt the above-menlloned, may be Buhvtiliiled 
far them, and thut nhen the (.■nitutr-liime and oil are jirevioiikly 
|iurified, the uirUtinute iiiiiy be divponwd with; the prnpurtiiinu, 
alM», may be varied sccording tu the couEiitenry required. 



WATERPROOF PAPER. 

WtLt.UM Baivnr.ev, of Twickenhnm, pitpier-macht! mnnufae- 
turer, for '^itirpr'^rrmchlM in tlir wannfnrlure ejf milerpn/'if pa/mr." — 
Granted February 2K ; Enrolled Augu.t W, l»H>. 

T)ie imprnreinent cnnoiotM in raii»iiiir the lonfc webi of machine- 
made paper, and ilieeta of pappr, to be rendered waterproof by 
nturatini; them, when dry, with liniaeed oil at M^h degTreia of 
heat. The mnchine-miidtf paper ik eaused to [iaa» into a trough 
containing oil by meaoH of a roller, nnd by a pair of preming roll- 
er* any excem of oil which may In- on the pajier ia prened ont as 
it ri»e» <Hit of the tniiiKh, in like miiiiner to what ia now prncliacd 
in lizini; machine-made paper; or the oJ mny bo applied in any 
ether ronrcniriil mannrr to the web* of jiajHT. The |i«p<-r in tht^u 

tilaced in a buIuiWu ouive healed li» "Joo" lo awo", the iiMprr being 
trpt opened out mi ihnt both surfaces mny be acted on dy the hcAt, 
»nu in nhiiiit Uirpc hours the desired encvt will bv iibtaiued; a 
BOntewhat lenH temperature and lunger time will nroduce a like 
mult, but the tcmixsrat lire ab>)vG -mentioned in preirrrcd. 
^* Iffaheeta of piiper are to be imited uiTciirdinK to the invention, 
the ]Mtentee prefora to afply Ilia oil ly itnttig boiurdi oucb u whca 



mukiof; panel-bonrds, saturated with oil, and them place aererul 
shcew of paper brtwern each two bwnrdB, and «ui'j*<'t « larire nuni- 
l*erthn»aurrouiiiled to a p^c■^ or the »h«et*i n.ay have the oil 
applied in any other conrcnicnt manner. The »fpiirated aliOctH ara 
lien to bo hung «;paxate in n i.uit*blc •t4>ve heated to llie eilenl 
before mentioned ajid dried. 

The paper tb\» prcparal will be rftund apiiUeable to many 
purpose* where waterproof paper i« desired, ami where any oily 
character rvmaininK would be obji'ct ion able : it may be urilten or 
iinuted on, and pnpcr-hunsinffo thus made will be found of great 
iniiiortitnce "htu the walls are dftmp; and paper-lianginij* may be 
eitner printed before or after rendennp the wime waterproof, ex* 
cepting «Lcre th« high temp<irature will interfere with the auouM 
thereuu. 



STEAM HOISTING IVIACIllNES. 

Imprtiifd J'nrlahle Steam JloUtinjf 3tadii»M /fr Loading nnrf 
Ihtfhar^ing Carsff*. By A- I-. AaciiAnn.iVLT, Pliikdelpliia, L'.S. 
[Krem \)iv Juumal ^ Ihe. Frcnkiin In»lUtitir.~] 

Tbia useful invention. «f which the annexed cut is n repnwcnU- 
tlnn, wan built for Charles llentric, a utevedore of Pbiladpliihi.., 
who has micceaafully teated it in diacbarging tic cargoea of the 
■diipa Aiirtria, Mononmhelii, ami fferrttlo'. 

The operation «f the maihiiic it briefly »a follows; — The motiuu 
of the engine i» coinmunicatrd t" the fly-wheel ahnfi S, which 
c-arrici a wwall pinion geariiiir into the large wheel/; the winding 
harrel c, to which the huisling rope i* altaclied^ i» locked lo Iha 
ahafi "f the wheel /, by mean* of the driving fnntion coupling .i. 
the Utter being thrown into or out of action by the lever rf; and 
the mntion of the drum c, when free from the ohaft of the wbeelA 
ifl contndled by the frirtion-bnnd ^ which ii> tightwied or slackened 
by the break c. 



■M 
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The mnrhine reqtiires bnt a «iiiglo pemon Ui keep up uteann and 
attend to tht> lireakti, and is oapnhie nf houiiing twelve ho^Kheitda 
of tobnciV) from the hold of a vessel and turn them out on the 
wharf in ten minute*, or can dl»i'h!irg« cotton at the rate of .SOU 
balea T)«r hour. In cajie the hngHhe.id ur other article liciiig raiwed 
ahiinld atrike on the combines of the hatchway, the engineer hai 
only to slacken the bre»k, and it ia lowcrrd, without vloiiplng the 
miitiim of tbe engiae. so a>i to clear the obstruction; and then, by 
drawing the lever of the brenk tight again, the Mccnding motion 
is restored. The lowering break I* wi arranged that a hofpibead uf 
lobuceo can be Himpended at uny point required with the greatewC 
caw. The machine being on whcrK ia portable in Its character, 
and can be moved about witJi a single liurae. 
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LVSTITUTION OF MECHANICAL ENGINEERS. 

At ft mcetiiur of the nitave Institution, held nt Birminelinni, 
Nov. %«tb, II. SnEPBeN&ox, Ewi., M.P,,in tiie Chair, the followiiijr 
I>n|i«r!> wpre rcnrl; — 

OK THE ECONOMY OF RAILWAY TRANSIT. 

On the Eeon/HTift 9/ Jtatiaiifi TraMtil. Sy Mr. Jasie* SAMVBt., of 
the EftsUm CouiitivB Railo-sj-. 

The (.bjeci of tde f>npor wag to iihow thr> neewuiitv «f worltinp 
branch lini^ whb lif(h(er und leas «xpenriive IrniiiR nnrl loeomotivei 
thnn tiro nt gmiumt in vfi?, with h viovr Ut diminiiK firot rant, iron- 
Kumiition of coke, nnil dftorioraiiiin of pt'mtan«nt way. By i-fturiis 
of tJn* numWr of pnwieniiers ctmvpye^ on the K:Mtern Countieg 
itnil Norfolk Riiilu-Hvii, itii>}' Fhowf'd thut tlii* )rr<'iit<'ut niimlwr uf 
puiengers in any mnin litii- train «t nny uue tini« vtn %3I, ami tlie 
ItMt numher 7; the ere^test number in any «f the bnr^i^li tine 
traiDK lieiiiK K2, mill thv lifnict numlHT .1. And that tli«*rr were ron- 
ve)"ed on the GaUern Ccmnlu»« brunch linen dunnif the ytnr 18»T, 
42,(!t-t tnnt uf paweneen (ralculatinK each pnt^engpr vith hit lug- 
(r*K^ at lO-i II).), anil that tltv wtMjfht of pnipitifN Hiid rarria^iit 
r«(|uireit to convey them w»« nboul 1,I1Z,500 tons, being in the 
proportitm of ts to I. 

The mwiii linn rnjcinrx ci>n«iimwl fmm it\ to 4<)^ lb. of c<ike \>vt 
mile, iird the emniieH fur working the hmucli lioe trainf^ caiiituiiied 
from 1(!^ lo 3-1 j Ih. per mile, varyintf of course with the nlxr of the 
engine employril III do tlic work, thr •anallc'at iMi)ni>^-'i invnrtnMy 
cotMuminK the tunallent quantity of fiit*! for the tuinie work doite. 
Tfa« Bvemee oonoumption of coke during lh» luilf-yenr rndinir 
4lh July, XrUa, wiu Sli lb. per mile for paKtcngier rntKnej^ mi't 
♦7 J Hi. per mile for koikIs fti(ri:i«-ii. These return! refer to a stuck 
of almut ^10 cnpinen. Mnd a Ten^h of line of about SUi tnile^ 

Thua thi; writrr cawv to the ronHiiHion thiil it would )<« powihle 
to rnnstriict n I'arriiifie and eu^'ine conibineil, uf stilHt-ient rapacity 
fvrhikiich trni!i(^ nnd by hi* advice the dirvctor* of the I'^nctcrn 
Counties Railway |{iivi> tjrden tii Mr. Ad:inis to coimtrui^t iiuch a 
orrinfcr, subject to the approval of Mr. IIunt«r, the loc«n)ulire 
euverintrndi-nt. 

Htf i-nrrixee was nccordintfly built, and called tie Enjifi'i^ from 
the branch which eho wiw intondi-rt t" wi>rli-. Th« pnjrini- huK fi-in. 
cylinilera, and 19-iii. itntke; drivinir-wbccl* 4 fpt-l dlanirtcr; di*- 
tnnce between centres WO feet; width of framiiiK B ft. 6 in. The 
boiler iit of the ordinniy loiiomotivo efni*tructii>n, S fcrt long by 
9ft. (lilt, diameter. The fire-box 1a 4ft. ICj^ln. bv Vfi. <iin. There 
art) IIS tub«Mof ij inch diameter and S ft. Din. in lenRth, ^•nn^ti 
total of %to feet htfating-ntrfnee in thn tiihiML Tha mrow at thn 
firp-bnit is V5 feet, f^iving a total heatinf; mrfaee of MAS feet. The 
wrijiht uf thix «tt>»m carrin^O 'm ii Vm* t nvt. in wuTkiiifr trim. 
The engine and carriage beiu)r nnmhiiied, it in evident thnt the 
veiffbt on the drivinff- wheels la incroawed by the lor.ii earriecl, nnd 
that thi« wnitfht inuruaHva in th(> Mimo ratio an the loail reuiiiriid ti> 
lie taken. The estretne ilintanee between the eeiitrea of the lend- 
iriKand triiilin^t whe«lh beiriiz V(> feet, acrount« for the eteadineaa of 
^in mni'hine; thiin- ia iiiilrvd no ]ieiei'|ililile nucillatiiiii wlwn tra- 
vellini; at the hiffhe^t *jM>ed. and thli verifieicthe olit;erviition "that 
tht> ■Tendirie)"; <if nn en^n« depenits nut on the posiliun of the 
drivluf: .wheel, hut upon tho length of th« rectangU) euvered by the 
wheds.' This eiif^lne at the same time daily irarone* curvet of 
S nr 6 rh;iinx radiuE. 

The Eiififtd ateiim rarriaifC wnk oriiiinally int4;niluil to convey H4 
pivMcni;er<v lint as It wna fvutiit that when »he nan put nti iiaan 
exprtwi trfiin the {MawngierB incressud in number, a A'urfA H'oaitricit 
orrinpe wa.4 uttwnlied rn|>ahlv of conveying I1U paiwi'iiui'ni, and 
•W A eiiard's break vau, uiaking praviaion altogether fur ISP pas- 
aengt-rs, wMih It now her regular tmin tuition at n «pecd of 37 mile* 
per hour. 

This engine commenced her reKulDr work ahovt ejftht month* 
bince, and the following Tetiirn iibciwa the miles run and coke coo- 
Bitmed by tbla niiriue iluring the T^ montkn' rr^lar worliing from 
January SDth to ^pt«iiiber !>lh, I84fi:— 

IJ.!'.'! mill tnll« CUD. 



1^4 hwiTn, Tunning lliM. 
I M b«un. (Uniting llm«. 

'.',1117 loul hixif*. Id *lnm. 



743 nri, rail* connm*! Ininnnlnn. 
*M >vi. „ ■<*u<ili>K. 

SAt cm. „ i(*iiiEigup luam. 



1 *A! c«l. IDUICBk* mniDRiril. 
1 1 '48 lbs. itn inilt mncr oinn 



■mpllon ot teit. 

The Ei^ld ia in aleam 14 iiotirs i>er day, the fire bfint lighted 
aIkiuI nix in the moming nnd drawn at ten v'clock at night. But 
of theoe 13 boura it appiMini by the return that ohe i* cngugtid riui- 
Uing iinlyfive lioiiro, the remaining ten bciitfc emplnyed utanding in 
the aiding. It wun found l>y experiment that tlic •(uantity of ctike 
eoanunod »tiuiding waa Si lb. per hour, and after deducting thii 



and the quantity consumed grltlng Up Steam, tt will appear tbtC 
the nctuid cotteiimption of colcc ranniiuc ia under 6 lb. jmr mile. It 
mu6t al^m he pKrtii:tibirIy borne in mind that tht* rottiuim|ition of 
coke inclndca the total gooda and coal traffic aa the hraodL, 
ainuuuting to l,U0to»9 — i-iz. 109 tons of goods and 1,241 t«a» of 
coal. 

Tho EffieU steam carriage worked th« 10 a.m. paB8eng«r train 
frxirii Loudon tu Ely on I tth •lane, a distance i>f T9 mllni, takiof 
tH-htiid her Hire* of the ordinary mrriageH nnd two faome-boxcs ; 
she arrivvd at Ely H minuica before time, and the total cunsump- 
tiiin uf fuel, including the getting up st<.Nini, «-»» found to b« 8} IV. 

fier mile. The tubes of the trailer ar« oaly 4 feet 3 inches ia 
eo^h, and tho economy of fuel ia c«ns*qa*a|jy licarcely at tb9 
maximitm. 

Another engine ou a Bimilar plan t« couple with a 40 feet oarri- 
age \* now nearly rejuly, the tubea being fl iMt fi indMH long, from 
which is exnerted even ttuirc Monomical renulta. 

The r«uK of the writer's exneriejic« ia the conviction, that foe 
exprcHA purpOKos, and f^r the lHrg«r portion of the hraoch traffic 
on railways, the light utiiam earriag« is the bu«t adapted and moat 
eciinuntical machine, both as to first cotit ooinpaTed to tba wuric 
done., and in working exponsm. 

The lirst cont uf a l;uge engine, tatulw, and four curriagen haa 
bcuii (01X1/. 'I'lie Bteam carriage for tha same number can b« made 
for something lest than on»-ha]f the coct. 

Urmatit. — Mr. M'CoNriMi.L »•«• mi)«b ovdil to Mr. SaiDDfl for Iht 
introduclioo of this briiiirli IrntHf . rarrjtge. [f ntnafert of tail«*f*<«aM 
•Iwayi cilcalaU ilie niinttitr o( pnuengento be carried, be (Ur. M-Canatll) 
could conolvfl thai a iirtit i^inuniy ■□iglil lie efferled, ctra aaiter tha 
prrKDt »r»t*m. Utit lliii wai itt]|i')iiU>le. Ilnw fir. under thea* drenai- 
•t*iiCM. Mr. SamuelV carnage miiiiil lincomR nirfiit, hr wii aot pte^areit 19 
sar. Vudiiulilcilly irilh iliR pir-unt cuciaitc* il^c |ito|io'iloa of tlia lanio 
llie patifngcri cairicd "u very Rrral ^ and al(buu((li a c«m whldi rar«ly 
happened, latUnce* bad ncciined wb*r« the Ui« wat lit) Iad* to 3 lun* M 
pau«ngen. Rut even taking tha w«igbt of pai»enger* at 10 loos. SO Ion* 
uf carrtagEi w>i iinqupMlunaMy a lirje (iroporliun ai ilrad wclglil la eamyi 
and he caniiilrfed iHil l)ie lung eaiiiifr. U ilwap tikrty to lie wall an. 
ploycdi woulil Ijo 111 advanU^cuu* hkhJc of HiinK the dead weigbl, man 
G*|ieclally ou branch linei, and at the juncitoni whrre lucb braacbca canM )a> 

Mr. iJAMrKL ruilher expliimed. tbal a* tbe li^nslb of coopling of Um 
anglae-wlicela in Che Enjitlil was only A It. i in., witli aa S-inch rytlDder. it 
wsi ntCCMary to alticb thr cniriigc and engine Cn oiic frame, otlirrwiM il 
voiiU be ta« «borl te run ttudi!; 1 the cITcct produced by lh« cariiagt wat 
like the »tick of ■ rock«( in tl»<Iting lli« oiatina. But in the Ctxk aB4 
UiiidtiB englna with a 9'inch eylmder, the Irnglh of e»np1ing of the wbeab 
«u Itt fnrt. and no ci.rrltiM' w«i re>q^uir((l to praduee ileadincaa. u tke reM- 
ang!R on (lie mitt ut<) ku uiucb lunger. In ttie cue of lirce engian, wbera 
tlie dituticc beinecii ilie a(l» had been inrceated to liifeet, a greater 
*lcad>iie>i »U otiiervatile. Tbrre wat an^ominodxtinn in llio camtge for 
IS fiol-cliM anil lie gther puKnucrii giTinft a t<>ul accouDiodallua far 
131 piMpngrri) and Ihit he CDutidtrcd the ma%\ icr*iceable fur w«tbiaf tha 
eiprtH lralfi<r. Otic nf Ibeia atrini-rarriafEfli wu bring [tnyartd for wo*liiag 
on a railway in StniUnd, at a contninpiaeil ipMd of 4D loilea aa hoar. h% 
Iba present lime it wi* Impatiihle to keep ibe toad in |»od repair. aapseially 
on the old linaa, in ctinaetiutnce uf tba eiioriuou* wrigbt of uii aagiaafc 
The &^li engine wa* worlicd al XVi lb. ptrtmrc. while in ordlaaty Mgla« 
it did uut exceed 641b., nnd btncc an adiantage of lOlb. was o)>lainciL 
Tb« httlinjt lorfaoc of ibc llrc-bgjc wat 21 feci, lit had, wiih t)ie Eiiftrii 
engine, maite tb« quickut jitntnty that had etitr bmn ptrformed t>ttirc«a 
Korwlch and London. With 1 train capable of conlainiitg m paweartn 
tliey perrnrmed ilie diitance of l'i6 mtlei In 3 tinura J5 minute*, tnela^Bf 
*ioppii|rr*. Anotber ailvaiitage in 1 large caiciaje uf Ihii deacriplioa i»- 
aiilred from iiiahiu;; me at Ihe ttile ipice. for llieie weie unly 8 wtieete to da 
Ibe work of ^1, and at ilie uime time tliey bad no giuier amount nf wcliht 
on each wlied thin under tli> ordinary artaugrmrDt. The wliole wdghl 1 
9 iun> wiihout pa*i«Dgcn, and 84 paHcogera miglil be lakcD at aa aT 
ai weighing C lun*. 

The I'aKiiotKr coutidrrcd that ihey wero iDDCh ladebtod lo Mr. Sataafl 
for hii eteciknt paper, and he rcgrelteit that many iaiemled in tbe eoaao. 
mical working of railw.iyt liad abionlcd IbanaeliM from that laeeliag, Tba 
aubject of eeonotmcil transit had, of ooane, oeeupM bi« ttwatiea, aad hi 
muat My, thai, nlibuuiih lie oontldered the auggettioa of Mr. Sanwl, w llw 
at cciliiii liraocli linei were ciMicirned. wai entiilMl la tbe conaldaealioa cf 
all railway ct>m|iani<r«. yel be (Ibe PtcsidenlJ did not agrco wiih Mr. iMiaaal 
to the full ciLeot. <)n imall local Jiiicj — luch at IIiidc froai UaiadOM la 
(;re«n»ub, nod Loudon lo IlUckwell— loch carriagca would be ftrj valuiiUl 
in leiiening Ibn eipente of working, litil lie could mil agrvo in tbinking tball 
for rxprtii ptirpiiMS, or any other, aurh carriigei wn^itd or ahonU b«coiDC 
popular nn main liniri. Mn could not agree wtih Mr. Staiael. alao, with 
rrfeirncc In thi? neceitriy of t\\i\^ llie engine tu ilie carriage, for ttia paf- 
pnir of giving It atradioeii*. It appeared Id lie like riteling barnraa to a hofM. 
There wai no niocbin[-:Bl ntccuiiy for it. He would adtiic Mr. Saiawl aal 
tu otentf^a bis priociiila by eoileavouring lo apply to tiunk liuea whtt 
wvttid b« jntaifetii/ beneSeial l« braoebaa. Thi public eaptoad ociMia 
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onmfniu in nilvir tnTcI11n|, anit ■<» tjtttm ihil caulri be lirrUod woiilil 
r«(»eeile p«>*'n(«'t ^ lie pMkcil WfCiUcr likn liih. H< (the Pratidcnt) fell 
that, occupjiny U h« ilid ■ iiotition in the mtn^Ermenl of iiilm,T) tiMI 
■Ujttil a'v* ■»• ''^linian oriilit, lie hi'l thouRlii it riihi to m; wbit he \i»i 
dan*. ImI he aii|ht Ite caikUitn-i tafitty to ■iIuilI lUnl IIiki nrliicli «ii||La«rn 
had I^Mii Jalnj iluM J83I in incteuing Itie vavigla u( cngtiirt, liiii] b««a 
pruslcaltf tiroR|. 



ON n.\lLWAT AX1.RS. 
On As Ctojfracirnm q/* AwiHoy ilrJe*. Ry Atr. J. E. M'Cwnmb 

Wh«n the rattvkjr Nr«t«m wm tint intrfxIuCMl into thi* country, 

the qimtion of etreiii^ of tnii(«riitid for coni>triictin^ the nc* 

^^RmIc wm (it it Ut lie pTMiimNl) tn«tmAl)v influenoMl by lli« 

^^Bnant of experifnce derived Trum the vchirlcs which hod pr«- 

^^^Puly b(«n in hm for the conveynnee of traffic. 

A« th« nflw cynti'in bt-pamu nxtoitd^rt mtH iitiprovp^ in aII ita 

amuiftementt, aiid the ficililicfl which it |>ntM-Bsrd for coni-oving 

L greNt«r lunds at hifrher «pe>ed4 were frrMually dcvelup^d, the 

I working xtock wm n»4-p««i4rily rhiin^M from tline to time in eon- 

■ fannity with th« frrcuter demjindii fi>r uiaveiiti<iir4!< mid ittHbility. 
I Invvrovetneiitii in ulmost every jioint hxv6 beeo enrried out, unlll 

■ W« liRv* tni« in i>jh?rnti»it the riiilwny rtock. f^eiierally t^peakinir, in 
Mtk axeellctit mtidition fur the ptir|i«9i(> in whU'ti it tK iijiplivd. It m 
remarkable thnt. nntwitfaBlancliiii; the Importance of proporttun 
■nil tjuality tut fir«t elnnviit>; in ciiiisideritig liie strength of the 
nifiterUti of n'hich railwny moving Ktni'k in ciintpoaco, do rulv, 
generally applicable for even the main fealurea of thia gteat 
HyMem of mitthinerr, hxM lieun ««it«bh*hed. Witbont attempting; 
to embrnce the whole autiject, althuuKh one of uTVMt irapurlanc« to 
proprietora of railw-a>-i and the public genernlK, 1 tunceive il ia 
pniiiirr, in thi* pl*<W, to expTf« my «lri'rt|; riinviction that the 
^oeriil ijtieation of the itienglh uid iinnlity of Ui(w« iiixteriala 
lastly proportiuned to the atrsjna to nhich they Hre tmlij^^l, and 
MBrian; rrtert'ni^ to aixidentit from t-uIHiion, fault* of nwd. dete- 
Tioratioo from a variety of causes &'c., niuHt evnitiiiilty W treated 
with grvBt Httriitioa and cvR»iderfitiaii ; nn<), in onler to insure 
nfcty to life nntl propeity for all who uae. rnilwiiyii, n> well na tht- 
tfreate«t ptniaiMe economy for the profit of thoM who have eni- 
barked their cnpitnl in their coiiitria-tion, I believe it will be 
founti ewetitial to hare Mine reirulatiuiin fuuniltsl tipea the Jtnnt 
experieaiMi of th'>30 parties who have been practicAJlj engaged la 
managing nnd workin^c the difft^rent dt^jmrtmintn of railway*. 

It in well known thut aliurt-sift''^^^ Ki'oitotny hiis l>een practiced 
in many iiutuncea in fclvinn; directions for the purchase Mid repair 
of railway atock, and it ia only dear-boiifcht experience which eon 
effeetuAlly cO[i<< ince (huMe who, tu make a liltlo nviiij; hy purcha»- 
ioit a cheap, iil-conetrurtcd omctiue, gua a gceat and conctiint luaa 
whilst it i* in uxc. 'J'h« .-idinntn^e* of a general and coaatiint in- 
terchange of oulnion among lliose purtien to wh««e judgment and 
nanageinent tiifi working OKpenit^^ of the different railwaj's are 
entruated i* m'tot importAnt; and if luch varied cxiM.'rieoce could 
h« collected, ref(<iUrly and Hy»teinAti(.'«lly into one focuw, where it 
night he digeetad and prepared for practiiMil ui>e, the effect for 

rd to the general ayatem of railways would be very great, nnd, 
k acientitic point of view, the re^nlt^ recorded would prove 
highly intere&ting- Having thua briefly i.tAte'l a portion of my 
viawa as bearing upon the iintnKluiM ion of the be«t nieaim of pro- 
duelng unifurniitv in (he working slock of railways, 1 will now 
proceed to coiiudnr llailway Axlen, which, an an im|Mirtant part 
of the great machinery, are deaerving of the niuut marked atten- 
tion. 

I huve endt^nvoiired to nseertuin uhetlipr any dnta were arnilahle 
which might ;L>aEHl me in forming ii gtoundivork of tbe reuulta of 
combined experience on tbi>( fuhjecl; but I regret to tuty that, 
although niy ctii|uirie<i hHV(> been in hII rhu'k promptly and curi'^ 
fully attended to, yet the object which I had in view him not been 
attflined. Ae an example of the diversity of opinion, or rather, 
perbu]H, tlie want <>f aoine eertaiu rule to ifuide enginvers in pro- 
purLiouiiiK the atrength of axlea to their weights and itraint, I 
would refer to different forms of axles now in uw on one portion 
of one railway, and in doing «i would rrninrk, tlutt a cli'ster proof 
could not be alfiirded of the denirableneii!! of haviiiir Nume delinvd 
principle to guide u« in deciding on the sircn^h for railuay axlea. 
For obviouH reaMinK I wixli particularly to Kuiirtl nifninut exurese- 
iagy directly or by inference, any opitiioii u» any deHcription of 
nwnufacture of axle, or eren quality of iron of which axles are 
eoiniMwed. T would wish to limit t!ic Mupe of the preaeni paper 
■iniply to the quention of form and diaiensiuua of axles, with the 
changes aod deterioration to whjcb they are subject la proccu of 



working, •aaming. io all oaaaa, the materinl of which the axle is 
made, and the Boode af raamtfecture, to be of the most approved 
dencription. 

Ill order to nrrire at a knowledge of the heA form and dimcn- 
aiona of axle*, we have Ant to ascertain the litxtl and friction to 
which they are to be expoaed ; nnd, Hccundlv, to coliinate, as nearly 
W jMMsible, the Ttr^i'tr to wliich they will be subject whiUt in 
nouon. Bttppoalnga wsgon or ciirrLiige to Ix' cimntanlly in a date 
of rait, it would, of course, ihi^n only he tieceaaary to conaider tlie 
axle as a beam or girder, auiitaininff a load of &re ton* Dpon tbo 
two jouinala, the points of support Wing ilie wheela resting upon 
the rails, tbo middle portumof the aileWiuK uiaufllcient atrength 
to RistaiR the wheel or prop in Ila fteriMindirulAr noaittDn. Wo 
tlien require to ilnd out tlie proportionntc drenKti)* *o that each 
section of this beam or girder ■h.-tll only lie sulTicicully ittroog to 
roniit the iilrain or load to which it ifi then subject. 

It is ascertained, by nn sppnixiniute calculation, that a Jouruai iff 
l-13ft-«iu^ dia$nrlirr ui uat mpable o/tu^iniHg a hmrUr load, lehm in 
m tIaU ^ rett, llian X^ '**"- ''^ A,dU0J6.,' and oAbtnnjf, m pnuiin, 
that Me iOQpOH or nirriagp arin u ninth Irn tiumt Me hreakiKs Hrrngth, 
the diamtttr of Ihr Jimmnl u^nM br adaftting Ou aatna eakviaUtm, 
%'43 tadUr. In theue calculntion* the strength sbme is considered: 
but we have also to tnke into m-count the question of friction, and 
likewiae the tendvnr.r In iilirasiuu. With oar present means of 
information, do accurnte data arc nvailaUe for determinini; the 
best proportion of jourmil or henriuK accordiitg to the weight it 
has to bear, «r the velocity at which it is required to move. A 
great variety of proportion b in use, hut it is fnir to note that in 
cnginr-nxlcs, particularly the length nf Iiearitit,', dcpvnd«. to n cer- 
tain exlrut. upon the cinirtruction and arran^cntciil of the engine; 
as a genenl rule the leogtli of (he bcnring u nut in due prw|Kir- 
tlon, according to our general tutperieiice, to tlic dioaiotcr. 

It hn» itlwny* been considered thai hnvinn firrt aacertsined, from 
example and exp«Trioiic4V the streniclb of sediimal area necessary, 
iiikder every clrcuinitatice, to suHluin the loud which the Joumul 
hai to carry- the length of it wiw detemiined by the velocity or 
amount of friction to which it Ih linLle. Judging fnmi axles at 
pre«ent in use in carriages nnd wagons, ihc ifngtti uf hearing it lirice 
Me itifimtter of the }wi-val ; hut on thin, iw well na other points on 
<tieng(h of malerial, there exieta a gr(»t Tnricly of opinion. 
Even the forma of joumala arc found to differ very mucli. Vi'iih- 
out attempting to decide on the merits of aay of tbetn, 1 shall in 
the present insUnce content mraolf with staling that all mr expo- 
rience has proved the dnirablcnoss of maintaiuinK mldriii^ or 
wearing aurfnce* of bcaringa aa free as possible frt-m sharp nhmpt 
cornerv, sudden alterallons la diameter, or sectionid strength. 
llaiiog thuB treated the journals ns r^ards the load and th« 
friction upon them, 1 now proceed to ealinuktc the varioua utraiiis 
to whidi the axle ia exooH^d whilst in motion. 

The first strain to whith the nxle iti «ubject i« that ariaing from 
the weight of the Hagou and load, which being receircd or resting 
ou the journal, prvdncw the grrAteit effect upon the axle at the 
outer face of the wbecl-bo*., and to which is to b« added the 
momentum of the lowl in falling through cpiiee^ eniised by inc^pia- 
lities or joints of raiK 'I'he injiiriouii en n^c quel tees of ioequalitlea 
on the ruad, aurfsce, and Bni places on the surfaee of the wbeel- 
tvre, upon the axle, by the jolting or porpendirular mullan whieh 
ther produce, cannot he iteenrateljr estimated, and these are very 
murh ineronsed when the bearing spring* of the wagon or enrriago 
are not aulficlently elasllc, and do not yield tu the iliuck or blow 
downwards, «o as (to tiso th« expressioa) to cuuhiou its efficct. As 
an inirtance of tliu imperfect action of the inirings, 1 would allude 
to those In use on many wagons, in which the form nnd construe* 
tioD eanse tbem to bo so rigid that the downward blow iamure 
like a hammer upon an anvil. To obvinle Ibis utrain as much 
an possible, it is necessary to proportion the spring im as to 
sustain the load pni|jerly, and vet to he of sufficient elasticity 
to aliMirh the HTitcL of tho lusd osctUalion. The strain arising 
from the otcUlation of the wncon on curven from imperfect 
couptiiig. and increased by tho lateral freedom or space on the 
beufingH or plar between the raili and flanges of the whm-ls whitrh, 
when an irregiUArity occurs on the ride of tlie rail, or any sudden 
cause ditltirbnthe direct mnliim of the augon onwards, is in eSoct 
the <nme xk h blow upon the fliinge of the n heel, the radius of the 
wheel tending to act lis a lever to break the nxle at the inner face 
of the boss of the wheel. Thi* strain is in the compound ratio of 
tlie momentum of the load, thri angle nt which the wheel strikes 
the rail, and the distance from the ccnlre of the nxle to the noiiii 
of impact ; producing an cfTerlive xtrain upon ttie axle at the inner 
faiw of the wheel bo»ii, which extends proportionately over the 
whole axle between the wheels. To Icaseo in practice as much ae 
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pnHublr iht ilrtrrinrtttnsr effect of ibe«e dnwriptionit of •trains 
upiMi the Hxle, tli« folluiriiift eunililtooit ure iiiij>i>rt4mt:— 

Ttint tliu boniiitjipi »r Jnurunla or the niUt fit u cIimoIv (a tlitf 
bnuiooK M is ronsiitent u-ith freedom, th« lOlowitnca of ^^M^^^e 
ftHUOe of wheel b«in^ <|tiit« tulGcwiit for the carriage to move 
frfvl}r pnind ciiivck shiI meet may irrggnlarily in tliv r*ugo iif the 
niiiL ThM the wagoiu or citrriBgw be u wiuallf loaded a* potiRi- 
b)e, nnd the drnwr-rJiainii bs «xiM;tlr in the rentre; and u tide 
I'-hniiM Mre dini^raut, the^ «hoa)d be eompletelf removoil, pro- 
vlolnn bein^ made for a dtiplicAte centre dr^w-ehaln Nhould n 
fjtltnre take pl»r«. Ah the dkmimu to the loading of witennn ii in 

1iri>]>nrti<m ti> tb« i>i>cill»tii>n, thef ichould M be ain^iriil ttiitrthvr 
IV nivanti of ■cre»-coHplin(i:». hnving tprinff bulTen upoit bi>lh endii 
of evfity wngon. It i« trpll known tbAt the injury tn the woedh. 
to Ibe Ituul which it conrrjr«, to the nxln which mrriro it, ntid to 
the mild over which it run.*, is rerf mnch •ggrftVAicd If the wntfona 
■re nllnwcd to mi-illntc from lide tu side, uid bccwmc like m tnnnf 
bntlvrinK-rnmH, UtjiiritiK tbemwlvea and all •alMtanc» in ctintnrt 
with llifDi. A train of vajpna or carrinfni should be Jointed 
toother limiUr to the vcrtcbnF of nn aniraM. bv which mennii ntiy 
iivdden Uternl action would be iieiilralixed bjr the mippurt ilcriviid 
from the neighbouring vehicle. The road to be kept na Accurate 
aapaesible to f(nugci xnd line. The third class of sirninn to which 
nxftn Krn linblt! nre the nlmrkn pnxluceil by xtnrting and i^nymng 
n train, and which are in prr)|Hirlioo to the ntDtncnlum of tin; 
wheel and nxic nt the time of collision when ntopping. nnd to the 
TcliNTitr of the impelling fvnx utiil ihe inertia of the whocl nnd 
axle when ntartini; i tlieae slrainx ttre fell priucjpiilly on the neok 
of the joitrniil. Fourth str*iii, tho toreion or twiflLng produced 
ovlng to whc«l» truvfUing over o»tvc* of the line; the oiffcronco 
in lenetk i>f surface of the inner »ud outer rail compeU the vae 
wheel to grind or Klido upon the r*il, whilotho other i* fifte to roll. 
This strnin i< proportionate to the load ou the wheel, determining 
the amount of fricttoaupoD the rath, and the length of oxle between 
the wheelsi a vligbt amount of toraion in nl*i> prodiii^Pil fruni nny 
rnrintion in the uinmcter of the wheeli on th# njinie nxle. by nny 
incqaalitv of li»id ujinn mwJ) journttl. tho qnnlity <if th« lir'uvie>sor 
the ftQiniint of lubhcntion pro^ortionAtuly, and the Ntriiin of the 
brenk-biock on one tide, because when any of Ihe^ occur sepa- 
rately or jointly, one-lmlf of tho extra ctrnin on one journnl is 
transmitted throat,*h the nxle tu the other, nnd twisting' or wenk<>n- 
!n^ the axle ti nec«HflHrily produced. 'I'o les^n the amount of the 
nlwre strain, it i« obvioim ihnt tho whuek shouM Imi kept in the 
be«t panaihlv State of repair, xo far !*i ei(iiul diameters and true 
cInMilir BurfitcM nre coilcerii(>il. the wngnna or carringetj dbould be 
Inndtfd eipmlly nn enrh sido, tho JiinmuU c«D-fiil]y luhricjilviil, nnd 
nit break -bliii^kv to be^ir Ihe siime |trex!itiii> on both whL>ct<t of the 
B.iau! atxlii. FiAh titr.iin, the conNtiint vil>mtiorj of the whole axle. 
This ia more partir.uhirly the ciuiv nnd in nceeleralod wtasn the 
Rxle 1« lixeil in m rigid, unyivldlnif wheel. My experience hu 

Iirored that the axleii (ixe<l in riwt'iron wheel* nro I'ery much more 
iaide tu difteriorittlon ihnn th<i*e in wnoight^iroa wheeU, mid the 
Jar or vibntion tendjnif to deleriurule the quality of the into, by 
altering its texture from Abro'it tn cryilalline, is irtearly tl.iible m 
ita effect* in wviral I'riictutvii which 1 hnve uren. It would appear 
that the ca-<t-iron wheel acted more like a hummer on the axirt, 
and nt in the cold-HWH^iiis proccjia n frnwlunl brenking-up of llic 
fibre at the bark of the wdc^l goes on, which is *li«wn by an nnno- 
lar riinr. larviiig from ^-iiich to if. inch in brpndth, the »trenat!i i« 
coinjilt'telr de»troycJ ol this ootvr portion, arid a i^iidilun -ihock of 
the wheel upon nome point of the nmd t:t]iii|ileti-it the fractnri-. 

Among other ranw* which contribute to the ileirrioration of 
xxleii tiiAy lie mt>utioiii-<l — the jir^etice of thniM'iiig cold wntor on 
the Bxio to coijI it, w.'ieii it has become ne^irly red hot for want of 
proper lubriiution in the journnl. With regard to the strain to 
nbiirh the nortiun of the axle lietweeu the wheeU i* oobjei^t, there 
liAa be tio doubt if the form of the axle is so protmrtbioed I hut any 
blow Iranuntttml tbniugh tbe wheel in rereivirif ei|ii;illy along the 
wboh' body of the axle, and the sectional ulrcngtb nl e:ii'li point ii 
fairly balanced to resl>t the effect of the blow, the axle will then 
Ite be«t suited to prevent deterioration nt any partii-uUr pbwe. 
With the view of dt^lrnnitiiug the weukeM. point of a common 
wagon axle under dilfurcnl cireuimttnaces, I made u few experi- 
ments, UB follows:— 

In the Arst exjirriaient tbe pnwer was applieil tn the fltinge of 
the wheirl. and the reiislnnce (ad in the c<uk- of a roitwny axle 
when running) at the centre of the opposite wheel; tbe reiult waa 
liiBl the axil- br^ao to bend from a i-tnught line i-ii iiiciin from 
the boss of that wht^'-l to » Uicb the power was npplteil, nnd there 
is uo doubt th.it if the jtuwcr bdJ been ounCtuued tlie frocturu 
wvulil have t-tken pinvc wtthiu the t41 inches. 
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As a proof of this, in the second experiment, nn axle of tli9 

Cre^risely same dimcn«ionA aitd form, on being brnt nllentatdy 
nrkwaTtl* and furwardii (the ]Kiirer being alwavn applied on tlie 
sitme whe«l at oppoii^le points) was broken nt tnr Iwelflh time of 
bending, witliin d iiichwof the back of the wheel. 

In the third experiment the power and resistance wore i 
in n parallel I'lie to llo; c<-ntre of tbe nxle, and the result,! 
miuht he evjiecleil, wiu a curfe of a nearly uniform r^diuB; pr> 
ing that although the form of tbii nxle was adapted to receive 
blows of both wlivtrU al orecisrly the same inntant, and tu 
same extent ^nn imiHH^ible i-trcumiUnce in practice), it was 
su ImI to receive alternate strains or shocks, to which .ill axlc^ 
subject in oniinnry u»e. The sises of Ibo axles iu ,tlie uh 
three rxperiiucutB were precinely alike. 

In the fourth experiment another axle of the same diaten«ton» 
WHE tnkcin, nnd retlueed at tbe centre in a lathe to the followio:; 
(timenHion^: — The axle was divided into eight ei)ual 'itacos from 
tbe back of tbe wheel to the ventre of tbe axle, 1 innieiliateijr at 
the bncJ; of tbe wheel tbe nxle uiu ( inches diameter, ntid the de- 
flection Wits Si Inches; at the fir*t space the di;iinet«r was S| 
ittobea. and the deflection t] inrhiM; at the secoiul space the dia- 
meter 3rB incliss. anil deltec'tion T Inches; at the third apace 
tbe diameter S,*, Inches, and dedection :>J inrhe*; at tbe fourth 
space the diameter 9, J incbei>, niid dedriaion *^\ inrbea. Up 
to tilts point the axle ndinlained a straight form from the back of 
the wheel; ami from ibli point to tbe centroof the nxle, a» sbo* 
by the deflections, it assumed a fair carve, nrorina that the a| 

wan wp.-tkiT towards the centre than it ought to liavc been, ai 

tbnt tbe fmt I? or It inches from the wheel hnving inaiutained 
the straight form was ttrongcr in prnp<irtiun. , 

In the ftflh riperiineiit the nxle wui reduced to St Lacbea in tttH 
centre, and with power applied similar, ns in the last case, ^^H 
weakness nt the centre wa« more perci-jitible. 

In the sixth exiierimi^ut the nxle waa made of another form, 
weaker ira mediate I v at tlie bnck of tbe wheel and at the centre. 
U'e had here two bends or curvin, with n straigbt portioa between 
them. 

In the seventh there was an impro^'ernrnt upon the eixtha but It 
did not icnli%« n perfect bnUnoe of strength at the different poin^ 

In the eighth exiii'riment, this wa« fstrly wccornplittlievl, the | 
portion being aa tuiluwH:-~l'rom the back of the whe«l to 
centre of the nxl«, the siie* were trr^"- diameter, :t} in. i 
meter, 3 in. diameter, S^ iu. diameter, 8|-} iu. dinnieter, Vj __ 
Hi^imirfer, V^i in. dtumeter, V\\ in, dinniptor, Vi in. diameter; 
the hslf-lcngtb of tlie axle being diridcd as before, into eigbt 
eipisl ipace*. 

It must be evident that Ibis oaa only be an npproximaio 
but we found thtit these proportions enabUd us to attain 
neMre«t appro»eb tu n regular curve in bending the axle ; and il 
worthy of notiL-c, that wln-n tbe dimeA^ionB of tiie nxle wt 
Jouninl and in tbe bou of tho wheel arc determined, a caUuIat 
to naoertain tbe exa<.'t proportion betwoen the wheeli Meiosj 
rotilirm tbe above statement uf ilimenaion in t)ie inghlh flxp« 
mttnt. The greatest btrain to whieh thi* portion of the axle] 
mihjeet being received nt the bottom flange of tbe "sheet, 
tranvmttted through its radius, the amount of strnin wbu-h 
purtiiin of the nxle haii to refii<it i« inversely as its angular dwtal 
from the ooint of imtinc.t i( to the riuliuM of whe«l. .^ssuminf I 
blow on tlie fl:inge of the wheel to exert a brenkinf; foree P^ual) 
10^*?^ 111., nnd the itinnivlcr of Ihe axle to l>i< -t**l inchtac to n ' 
this blow, then, dividing the axle Into four equnl spares lo 
centre, the proportionnle brmking force at each jKiint would be 
as follows:— .\t the liriit, !>t,:{Kl IU., relative dismrter, 4,59 indu 
at Hoiriind, ti0,69r ll>., relative diameter, i-.tS inehev; at tbl) 
67.7Sl»i lb., relative di;imet«r, |-1I im-he»: at fourth. &rM-U 
riilative di.inn-t^r, .i'li2 ini'hns. With regard to engine axle*, th 
pruportionn will apply where no cirL-uia>tani-e« exist of einuloyli 
the centre of the axle for transmiMion of power. The rraiiic axl. 
uf lorooiolice enginev cannot Im treatetl liy any of the rulsH ap> 
plicsblo to Blraight axle*; and our experience suuld «rem to yn 
tb.il, eien with tbe grealeit care in man uf.ictu ring. the>ie axles i 
Kiibji<ct lo a rapid deterioration, owing lo tlie vibratiun nnd 
which Dpemto* with increased nevcrity, oa account uf Uicit pe 
liar form. So cort.ain and regular tt the fracture, at the rar 
of till- ernak from thi« i-iiuhp. thut we can iilmoM predict in 
cliiiniii of engines the nnmlier of miltM thnl can be run bef 
sign* of fructurci are visible: m certain aniount of injury out 
prrrentnl by puttioir couoterb.ilsmv wetichte opposite to 
crrtuk, which le^en^ tbe vibrnlion very ciin»ider,ibly. It la i 
to obvcrvo in this phirc. that to siune extent the injury tn all 
DHjr be hioreaaed, if tbu whedM in which ibey are fixed are i 
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properly balanced; fend I bavo nA^fmht tlmtnKreftt pflrtion ofttie 
eoBsUnt vibration to which tbty are subject inar br traced to tli« 
koockiD); •ction «f (he wlievl upnn the rail, owing to a want of 
balnncr. I1i« iiuealinti of <It:tcrifrittion of axle* iirimn); freoi the 
Vferiotat cnuMD which I hove enumerated, is b rerjr important on« 
tonll milo-iir ironi]iaTiic»: lliiit aomc chaogo in tht nature of the 
ir«n «liiM take |ilac« ia a well-MtabUahed fact, and the invcvtifiL- 
tiea of thia i* moot i]p»«rrinf[ of careful attention. 

I Wlieve It will be raund that thn change from the fihroiii t" the 
OrprtAliino character is dependent iip»n a varicly of clrcumMuncesL 

1 have collected a few Rpeuimuim uf frnctured tulrs from ilifTerpnt 
p09nt& which clearly estabtiah the vieir I have ntated. I( i« im- 
poaubletovnibrscFlnthcjirDsent |inpcTan txi>08lt!i>nuf all the facis 
oa this liramh of th« siihjcrt; hitl ho valii.ibk' in the clear undi^r- 
vUadiiii^ of the uaturu uf the deturinr.ttion <if nxlea, th&t I am 
now reKirtering neb axle ns it Koea frum the norkahoiw, and will 
endcaruur to hare *uch returns of their pcrfomiani'ea aad appear- 
uteet at diSereiit iH'riodn lut will etinhle me tu judfce ri*5pcctirig 
their IreatiiLcnl. When It U considered lliat ou the roilirii]>H of 
GrMt Brituin thvre arc about SOd.'.'OO nalea employed, the Hdvan- 
ta^ of hargni,'' the best propurliuns th« bc«t qualities, and the 
1>e«t treatment for such an iiitiiorlani and v-it«l element vf the 
ivUing^ Htock, must bv uDirersall}- ackno <rl edged. 

Semarkt.—'The PitcMDKKr utd, Ibal \tt. NnConntll had etpfHMd a 
■tmriK «i)).nion. thai a changn tonic pUre (mm ■ fibrout itniclure In Iron to 
a cn'ilaliinc one diirlnji tlir Umc o( lli belog in u>e : aad II would be Mti*. 
factors if aa iDiiancc could tit tiointeil oiii when iliii rhisfc had occurred. 
owlac [o Tibialluii or iDv ultier Irttlmenl, hi he had not been mhle W 
titiiij himstlf, from oiinj cipermmt*, thai inj luch molcCBlai chaa|c took 
plaM. lUmrneiing ■ piec» of hot iroa lill it i* cold produced a hardne** 
eall«d er7*iall:ne; but the quniioB far coniiilflration wai, loppoiing aa Iron 
ule wn« inanlrd \iy htatiag (o a dull Ted heil and btmg dlowtd to coal 
•lowly, would the "teitiite"of ibit iron uii'lcrgo aa; i1t«ratj0B afterwircli, 
ffoiB the ii1>ratlon of Ihe nJIwaj' or aay piece of laK-hinrrj ihey were ia 
the kaliit of cmpiujin;? II« hail nnc been atilr vi lirtrct an iiuuace o( tbe 
kiad ; aad in £■"">? Etidencr lieforr thr Iroa Ciiider i>rl>]|:« CoiDlnlirioa, ht 
tneaiioncd caici oi Tibriiion K'^'^H on fron year I« ;(ar oithnul anT Hnti- 
blc change cl^<^arTieg ia wraoght or caat-Iron, For iattaoot, Ibejr bid Ibe 
Corauh CDSiB«-hcam with a Uraia of 50 Ih. pm iecti, workin; » at 10 
■tiokai par miiiale for more itian 30 jtart; ant] ceriaintjr t( a molecular 
c4ianc« waa iDttoilHCcd liy vibiatiua, ii ouglit to be !>>' Ibtt coDtioual oon. 
enuinn aad libratton. but nunc wat percdred. Asain, Ibc connecting-rod 
of a laeomnli«e wai a p'lfcr of iroa io a most peiiilriirg ticuilion, for one 
baviiiK qioie to do Biid tiariiiR the itrain chanifcd aiorc frctjucuily it itu 
dilGcutl lo concoiTc; aod jet he bad known tiie conuocliaj-Tod of a lucu- 
DMtiia englna lo librate K timr>( m • trcnnd for tcvrrai yrtia' Cellar wotk, 
Bakla^inarB ihin 24JO mllUon limei alio^tilitr, b^it the Iron raiaiaed it« 
flbraua Itructnrei and be tbaughl iil» cuuld not be auhject to m rnudi 
vibratloa. When. Iberefoie. he foimd that a onnrcling-tnd did not chaaf* 
ilataolccular Ictlurr. he inait lay Ihrr* Krrn good iiTouiicii tor doiililing Ibal 
Iron chanxc* iti> itate in aite». Tbi'n «iih rrfard lo tiia eapeitaieBU made 
by Mr. lUConurll with a ticvr to avcerwiu whcia aska ware BMatupMed 
to tentiin, l>< cuulit nut qiaile agrre ■■■tii biiu ; for ba aabjecled the wbeela 
aad ailH i« a alow, aieaddy increailng pitaiure, till he b«»t tbe ailra in dif. 
fwral poaitioni. The rtiultt were coned at far a> regaided the alow preuare 
OB the ilaiichei of tbe wheel ander the nrcumalaacei of the eiperiraeata ic- 
corded by him, but the) were not a faiihful rriirrirntaiinn of what ukaa 
place in |)ianicc. (or It woulil be (uund thai whr.n ibc wbocia of a canlaie 
jarred, a violent blow waa inflicted on ihe tail, and iho ilraio on (be aile 
waa tuiailv diatlncl troai a ilow prctaurr. lU wuuld refer to the cutri- 
niautt n»(l« tome jiear* ago hj Mr. John Oraj-, on the Hull ami SiHlby Rail- 
way, i,dA wbiuh were pulillmhcd in the C'lpit Enjiitrtr and ArtMttI a /awma^ 
or Ihe MfehawLtn' Mafomr, lo ibow how Inijiariani ii the eleineol of time 
in Ibc fraclure of an aile. Kb tock a round bar of inrn 3 feet long and 

2 inchn diameter, and turned it down io Iho middle lo 1 inch In diameter 
for t lachc* tn Ungth. lie then to'ik another bar. I foch in diainelcr iinl> 
formly tbroughuui, and he tried tbe rtiength of Ihcte Itata uiid«r ccaictunan 
Bod DOt luerr prniime. Now ib« arvereil point of itrain wontd evidenlly 
ba Ibe midJIs of Ihe bin where Ibe diatneler wai (he laine in both, and 
GSnaeqiMBtly If weigbia were gradually and qnielly laid od, the reiulLi nootd 
be alike ta both ban ; but when imall wtigbti were lei (all on Ihcm. Ibr bar 
I incb in diaoietat tbroDgboBt ila Mholo tenglb wa* (oond la be much 
■irongor than tbat wbicb waa In tlia main 2 inrbea and I in Ibe middi*. 
For aa Urne la an etcnent nhtn Ihe icaiiunce of fiialMiat ii tenccriifd., rc' 
gardlog tbe aite aa ciaitK: lilio a pi«C« of india-ruVbttcr. ibe oul; panicle* 
tbat conid yield Id percuiiion from (lie falling «ei(;ht were Iboaa bclwecu 
the aliouldert io Die part o( Ibe atle tbat «ai lornHl down, but io tbe t»at 
of Ihe bar an inch in diameter ibrongheol it* whole length, Ihe whole of 
the parliclei would yield ; the one being a good apring and Ihe other a lary 
bad u lie. It therefore sppesied to him that ihe eiprrlnienU recorded by 
Mr. McConnelf. Iboogb correct ai rcjar^fed ihc poiiiion in nhich be put 
them, were nul correct ai reganlcd cuncuteion. Tho ailei larrly if crer 
broke in tbe middle, but generally a( the end clow to the boa* of tbe wheel, 
beeautc of tbe audden cltange in the elutieitr «( Ihe axle at tbat poiol ; the 



porlSon of the axle llaed within the beta af the wheel lie Ing ttn rigid wbitat 
tbe eeal remain^l elaatic, which enewd the Tfbralioni to lie laddenly rhwlcrd 
atlbatpdnt. No deoht the plan of weakening bxIm in Iba middla bad 
dene gowd baeaue ll inada them ipring. and in crank ailat it re(ie«cd ike 
itmiD in tbe aanktd part. 

Ur. Hevar Smith auigntrd thai in the caac cf bar-bnn. tbe nterlor 
portion had greater tenacliy than Ibe tntarlororandar part; and Ihe ttreo^Ui 
would be more than propotiionatety dlaiaiiticd where the cilcrior portion 
WB* cnt through, lie alsn referrrd (<i same experiincnta la which be had 
CoM-haminned llbraua iron till it became ccjitalline, aodibeefTi'ct produced 
oorraapooded nllh the dcacriptioa giieo by Mr. MeConnell of the fraclurcd 
aile*. 

Mr. UcCoMiaLL ohaerrcd, tbat he liad met with toeral caw* of Irokca 
aalea in »bicb a ditlinrl annular apace ■*« ohttrvible all rouuil the aurfaoe 
of (raelure, that wu quite ahort-gTainef} aort appeared changed into a erja- 
talline texiute. whilit tbe centre a( tha aile remalDed ItbroM. He admiiied 
thai hit Mperimenla were only nppraxirnire, and that tie bad not put the 
■train In ttie nalnr*] wsj^; but il wai alnind imptiatrible to do lo In conac- 
quenec of Ibe jireat UonMa and cipenae Hurt would have Bceompanied it ; 
•l the tame lime lh« tciulu nrro propoitioriait In each caaca and the aora- 
raej of ihc eiperim'niai nrtulta bad been confiiuicd by calcolallon. With 
regard lo the >ilc diting iulo ibe wheel, Ibey now allowed only a very ataall 
abouldcr, uot exceeding a *iitceulh of ari inch ; ami tbia ihonlder wai una 
iijuare but l«pt>re<I, and tht boaa of the wheel waa aligbtly cooed lo 111 tha 
•boulder. 

Mr. Cowreit did not behe*B ihat any aile which wliea brokea proved to 
be eryatalbna had erer been Ahmua in id character, 

Ur, RAnaaorroM contidered that a change took pltes in the Bile from 
tka effrcl of m»re aneehanical action, and litt ctbtMvalioni Itaded Id eoaf m 
him in that opinion. Soma lime ago he aalacted an ailn wbi<4i bad aot a 
very good lorni of jJtomat. and Ihe end brake off with imo blowa of a 12 lb. 
hammer. Tbii aale had for three ynn been aQbj'ct (o a airain rertWnUy. 
whfah wu rerrnrd at crciy revolution, and il cane off with a cryaiaiUite 
fiacluie. He then tried Ihc part thai bail been wiihia lb* boaa of lite 
wheel, which had not been aubjocl to tbia great itiain, and found the 
airerigtb wa> 'ary much greater than that of ll>e jnnrntl, for it itqeired 7V 
blowa to break it olT, and in that Mae V\t (raetura wu (Itroaa. A naranet 
caae might be obterved with refermM to an ath itick, which if itauliled 
wnutd break with a dhntut fracture: but if aubjected tu rltiratlon, howeitr 
altfflil, running Ihrougb il a great eamher of linei. It would break in B 
diDToieul made. He ibonght the ilrain nn a locomotive can netting -rod wai 
by DO uicin* an great for the aeclional area aa upon an atlc-jouriMl i and 
the latter bad two rcvcried tiralria for every rcvolaii-in of the itsalt wboela, 
but the (ODoccting-iod bad only two fvr each revoIuLlon of Ibe driting- 

wheeli. 

The l*maaioBi<T aaid. he waa only doairoai (o pot ibe meiahtra on their 
guard a)(iinil being aalialitd with ■■■a than inCADteilible rvidence aa to a 
molecular chan^ in ima. for the iDb}^cl oat one of lerloua loiporlanee. and 
the brcakuig of an axle hail on one oecativa rradrred it qii rationale wlietber 
or nal the enginrrr and lapmatenilcnl wouhl hare hail a verdict of man* 
aUugbtar relurnert ngilntt thorn. The iitratigatiun henre rtifuired the 
greaiew caution ; and iu Ihc preaent rate there waa not cvidciKe to abow 
thai the aale waa libruui befaichand, but cr^alallloc when it broke, lie 
therefore «i>hed the tuembefa of lli" Imtilutioo, roDiineted >» tlicy were 
with the manufaelnre of iron, to pauae hefure they arrived at Ihe cancluiion 
Ihal iron ia a anbilance liable to cryitalliie or to a molteular rliingn frnm 
(ibralinn. Por hia ona part, be wua nan induced to look Upon wroiight-itiKi 
■I tilerall* rlaacic. like a pircK of india-nibbrr : (or In Ihe rain of the 
Itriianola Tubnlar Itrtdgr, •here tbcT hail inn ITIinuh >qiiare cbalol or biri, 
each 100 feet in length, it vrai fouriii (bat befnTR the tube nat railed, tbe 
cliaina or ba/> ilrclclied nearly 2 inchci in length at cacb liioc of lilting, but 
nri'imed llieir oiiginal length when lb» drain waa dllbdrawo ; the tame 
aeiion being repeated titrj lime the tube wat lififd. He cnuld therefore 
only regard tbeae 10-ineh Lara of iron ai analojeu* to a piece of India- 
in>>bor. 

Mr. McCorrxit-L aaid, he bad one tpedinrn of aa aiTe which he theDght 
furniahrd nearly incontriiible et-id'-nee of Ihe Irtilh uf hia puiiliou. that a 
change titaV place in tlia taitiire o( the iron. One portion uf ibi* aite waa 
cltarly QTirom iroa. Iiui the otbcr eail broke off a* aliott as glaia. The axle 
waa taken and hauiiiDErrd ander a atcani baiDiner, iheQ braicd again nod 
allowed to cool, after which ilicy had lo cui il neatly half tluragb and to 
haiumcr it a long time before tbry could break tl< 

Tbe PutfiinaNT reraaifced. that ihl* wa* B caia of eoatme rtaaontng; for 
it wn an inatanve of a piece of cryaialUue lion beinn converted into AbroDi 
iratu Iron when it wat once heated and alloacd lo coni i^raduAlly, acquired 
a ctnae and fine grain, hot became orilbti cryilalliue uur Ahcoiii; if coaled 
■uddenly it acqulrcil a crratalUne grain, and if tolled obile being cooled it 
became Bbroua, but bt did not lh'>nk thai it uudcrwcDl any molecolar cbange 
tram roe^hanical action aftar il waa <ttld. 

Hr. IlatiaT Smith oUcncd. that throwing coU water upon hot iooreala 
did great injury liy crytlalliiiag that portion of lli« axle. 

Mr. Slats did not Ibink thai ar^y ciiangc from a £brou* to a crjitalUne 
leaiure waa produced ia lion unlcit il were iiiaincd beyond tho Undt of 
ila eUat icily. Some uf Ibe puinp-roda io SUITordatiirc which hail been ia 
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uie for 18 or £0 jtvn, vcre la^Jed to i itrua of ${ Iom per t^aue Inch ; 
■od ■ thott liiii« iffD li< )<ad occHlnn to Mrcrltin their tctual pcrforminn 
with reference to thii >trj iiu*aiini, and ihii not Iwing e«n*i4«f«d maell»l*e. 
he hkd nAde ■ m»cbin« In which be had put an liiph tqutrt bar tahjaeted to 
m eoniUnt (Irtin ol 5 ton*, aad au addiliunjl rirjing atraln ol 21 loo*, 
altSTMlal;, ralteil and lowi^rcd bj in wccnifie BO or ad limn p«r mlnntr. 
■nd thh moilnn waii continued fat »a Inns ■ ''<"' ''"' hr coniiileted 11 M|iial 
to the effect of $0 ytan' rallwa; trorkinn. bul no change whaterer wu per- 
ceptible i and therefora he waa ono o/ thoae nho did not bcliCTc in a cbangt 
from • Gbroui to • rcj'tlallinv tlructure in iroa. lit rcmcmbtrHl ■ ca(« 
wher« a <]imtian baling a>i>»n (4 to the manu/aefure of a t<rtain ihal^, it 
wM agTMd to hinRMi it until it iplit, ai a meana of diMo««rlit^ tli« nature 
of the (nannfaeiure nl ihc aliaft : the rcault wu utiafaetor; : and the Iton 
appeared Kill Abioot in leiinro^ 

The fnnher eoniidrratinn of thn paper waa ih«n attjnurnrd.anil the Chair- 
man lali] he wiihed that moi* of the nxmheri had been pment at Ibt luwl- 
liif, and hoped ihtj would aiicDd and aailat la the further diicuwioAi of the 
lubject. 

The third and laa( paper read waa "On Jfaimftft't P«tml drdfr* *ni 

Firt-fmi^ Floort," cuntrihul^d hr Mr. S. Llotd, nf Wettnrihutj. Tbe 

paper vai tiluiinted hj diawingt and modeli. k diieutti'in follownit the 
rMrlinjorthepafier.and aitei ■ voteodhanlu to the Ptc>iileiil,tlieiD««tiag 
adjourned. 



SUPPLY OF WATER TO THE METROPOLIS. 

On Monday evenlnif, th« 19th inrt., I attended a mMlinp; at 
Die ]n»tiluto or Britiah Architects, to hear n lecture delivered by 
the Very R*v. Dr. Buckland, Denn of WcetminBter, on "Artonan 
Welk." 

This lecture wat for the avowed pnrpone of pmvlnff that it Is 
iinpoasihle tu pmnire from lh« chnllc f(>rniHtinn, «itu>ted beneatti 
the Londnn clit}', aufficient water tu vutiply Uie rei|uir«ni^iiu of 
tho inlialiilatits of London; and that toe level of the water in 
wells under London, deriving tlwr supply from thU eirrvice, Lns 
been lowerlnq; for oeveral ypnrs past. 

In nuinvruiic iustanre*, the lowerine of the level of the wnter in 
deep welU beiiviith Limdim, ik ko wmI attiMtiNl, an alxo the fact, 
not alluded to liy Dr. Buckland, Ihnl wiLttr thua pntcunki miiLniiiM 
a larffo iiunntity of alkaline bi -carbonatea, and is cunBe<|uently un- 
fitted for K^iieral donmtic. uoe,— that mudi good may mult from 
widely diffuNin^r tbia Ittformattun. 

The cxplanMlon offered by l>r. Buckland and referred to fay 
him t« ACfuunt for thb fact ia mntn.ined in hin Rriiigewiter TVeo- 
liff, entitled 'GeuloKy and MLneraluKy coiiatdereil with re»ppct to 
Natural Theology,' — in which it la asaerted that floods, evapora- 
tion, ttie Hu|<]iiirt of animal ninl ve)(rtal)lo bodiex, and cpringtt tiiip- 
pljiniif rivtni, will ntcount for the ciinjtuniiitiiin of tlie rain fiJIiiiff 
upon the earth's surface, as ahown In tlie following quotation, 
pa^ 3^7, edition 1837:^ 

" The great initrumpnl of Mtmtnuni cation betwern lh# surface of lli« aea, 
■ nd thai of ihe land, ii the attnaiphcrr, hf mfani of whir h i pcrpBlual aup- 
ply of fteib waliM- ii drrlird frani an OMan of tail waler, ttiri>ugh the iimple 
ptoccM of citporatlon. Of thia procaaa water ia inwiiaiiit^ uLvnUing in 
the itate of Tspoar. and again deacendiDg in itie htm of drw and lain. 

Of the water thua- lupplicd lo the aiirface of the land a atoall giortion only 
rtturni to the aea directly in aewena itf Jtoad ihiaugb ihc channel* of rivcri. 
A (feoDil poitioFi it rc-ahaoirlicd into the atmmphere by cva^ralkn. A 
third pttrlios entM« into the eom pnutian nf aiiiaial and vngotible biiiliet. 
K fourth portinn drf^rniti inl^ thf itrati. and ii acriinmUteil in their inler- 
)ll(«i into tu))(prra titan iheett and reiervoln of wat^r. from which it i> dii- 
charsrd Rraitually at iht lutlaue, iu the form of petenultl ipiiaga that ioim 
the ofdlnary supply o( river*." 

If the above iiuotation cuntnincd a ttno explmiatloii of the con- 
Rumption of rain fnllini^ upon the earth'» surface, it would fvllour 
that no wnter found it« way by aubCerraDeoua dralnaxa U> the *vn, 
and that no Iitrfte Adiuunt of wiiter could bs prociiTcd at consider- 
able depth* l>«nea(h the eartli'd burfaie. 

This conduaion 14 in dir«<:t opposition to every day** experleace, 
AC likoviHe to that »f all other atithvrttice. In a note at the end 
of the firrt proposition, hpfure •{uote'd, from Dr. huckiani'* Jiri4j/t- 
miler Treaiine, the followinj; remark 8pp«an: — 

*■ It ia Hated by M. Arago, that ona-lhlrd only of the water which falla In 
rtio, within the huin of ibe Seine, flowi by thai riv«r IniU' the aea i the 
remaining two-lhiilU riiher feluru Iu the aliuoapberi: by etaporation, orgr> 
to lb* ivpport of vcgelihic and ininial \'\le, or And their way inui the ■» by 
aubterraiitnut piiiia;r«," — Jaiaiaire pour fjin. ISJ5. 

From thia it will be seen, that M. Arago, unlike Dr. Riicltlnnd, 
accoun» fur the ditapjieRrancs from tbe mrth of a lar^ body of 






ritio hy tuMerraneotia dmlnace into the AM; and all who A 
niay awerUiin (h» fnet that Ur^e bodies of fre«l) water are 
chnrged from the tiiattirea of the chalk foniialiim into tliv ahlR] 
and aand that cover* the sea-coaxt, and ev*n into the bed of I 
sen iteell, in the viciniliea uf Dnt^^r, Folkstone, New KonuMjrJ 
itriKhton, H'cymoiith, and other places. 

TKi« water may be traced at vaHouh places along lbs floaat, 
iMuinf^ in lar^e i^uftotitiet (doiiblleaii where the ffreatewt fractures 
in Ihc chntk uc:cur), between hi^h and low lidw; «od the larg« 
uinoiint wliiL'h muat be diBcharged in thin manner will be apparent 

from the fact, that the chalk formation, when it appears near lbs 

eiirfore, in full of antull fiaaurea (cauaed possibly hy the action t^^M 
fnMl), whli-h, euainmni eating with lajwr uni^ nipidly ahMirti an^^| 



enrry off all the rain falling upon it. Thia fact rnuHt be familii 
jiemun; \>r. Itueklnnd himself dwelt npo 
is only when the aurface of the jtcround in 
I rapid fail of rain fullowii. or when a suddi 



tu every ohwrvinif jiersun; l>r. Itueklnnd himself dwelt upon It 

It ■ 

di 

thnw'nf snow take* plnce. Uiat ii flood 1h found in nrerd fed 
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tiri'ly fnim the dralnn|{e of a chalk district; the IienvicM rains, at 
other times, is absorbed as it fallK. Thi* fact t* alluded tu 
Conybeareand Phillipx's 'Geoloiry,' where it is stated, "All 
rtln" and wmw which fall upon chalk percolate downwards tu 
bnxc. irhere the water is stopped by > nnlisoil of blue clay, and that 
oci'dAious it U> acaimulate in the diulk, unlit it rises to stieli a 
hviifht as doth enable U to Aotr over the surfitcv of the ikij^olnin|[ 
land." 

In the south of England the nrea of the rhalk fomtatiun, almost 
bare «r only »li)thtly covered with porous lavers, consistit of i,llT 
anunre inUe;!, as measured upon Knipe's ireoJu^cal map. Theave- 
riige aiinunl depth uf ruin falling upon this area nf chalk country 
will be c.erlninly under than iiiei ruled at 30 inches ; and allowiag 
ihat aa much aa one-half of thit iguuntity eitlarr Unds its way to 
the rivers, or is consumed in supporting vegetation and evafmra- 
tion, still 10 inches in depth remains to ]>ereolnte down tJin>tM(h 
the flannres of chalk, till arrci^ted by the impervious clay which 
li>eb hcncathi and it acctimuliite<« in fissures, or faults, to aucb a 
lici;H)t na tt> occnriion sufficient hydraulii: prentiic to cause its exit 
by NuhLerraiieuU!! dreilna^c at the acn-coast. 

ThiK depth uf 10 inrhea of rain per annum percolallnfr tkrou^ 
an urea of 4,117 square miles, is eijual to « supplv of 1,595 (one 
tliousnnd live hundred and ninwty-fire) miUUmn of galhiu uf mitrr 
far mvni tltifj ia fbr fimr; and thia iiuantity is the )ea&t which muM 
find itx M.iy by subterraneous drainaf^e to the srJi-ruast. 

If th9 nmoiint »f water before-named as daily running tise- 
leji^ly into the sen, could not be clearly demoo'^tr'tted by an appeal 
to faults and (ijiures, such astiitemcnt wnuldhnnlly aji pear en-di bin, 
ypt ic rivvortheleaalho case: the lHr(;esl portion of this water is 
prubnblv diecharf^d throuKfa targe fiaEures, or cavitiea, wjiidl Id 
many pUcen may he dirtinrily trared. 

lliirint(S in the laltev of the (olne, prove that tlteae llasurfla vary 
from t feet to Vi feet in depth, producirig wlien tapped enurniuus 
quHntilieaof aaler, whit-h immpdiately tlnw to the surface: and 
when it is remeiiibered thiit lli« chalk formation tu the nonh>west 
of Watford is in some places »D0 feet alwve the aea, or ISM feet 
above the valley of the Caln«, thia fact will not appear at all 
priminjf- 

From the foregoing, it will be perceived thnt more water nu^ 
expected lo be found at some place* in the clialk formntton tbao at 
iithem, — and ihin, in fnci, is found tu Ue the caw: it ia necesaary 
t(t intercept the fissures in the chalk to collect large bodies uf 
n liter, for nolid rhnik heinif nlmoat Iinpervinua, will idluw but little 
C» Ynx% through it. Thiin It i» doubtk'iM owing to the density and 
cIoseneHs of the interstices of the ch»lk underlying the Londva 
clay, mused pmhnMy by iho weijfht of the clay itaelf, that the 
lowering of the level uf the water in many woQa io the London 
bnsin is to bo Recounted for. 

It nlnu Bppciirs, frum chemtrAl analysia, that the water procured 
from under the London clav is partly replenished with sea-water 
by means of the fisHuree of the chalk fumialion, which to the east 
of Liindvn communicate with the neo, — for thi; princijMl conititu- 
ent of nen-wntcr is fuund In that procured from under the Loodva 
clsy. 

The above norrntion wiJ) show that the theory laid down by Dr. 
Buiiklnnd, ititd before iiuuled, cannot be accepted aa the true ex- 
planation of tlie falling of Iho level of the water in m many deep 
welb in the London basin; but that it is to be accounted for 
■imply frorn the fact that t)ie (isnurei in the chalk underlying tks 
lAiiidon clay are not •tiRicionlly large to admit water into tbe oaaia 
as rapidly as it is pumped away. 

It IS also cle.ir that by means of a well, or wolls, Riak IB a ««i^ 
able locality, combined with the driving of adits i« iikt«re«pl lia 
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4vum in (h« chnlk, an Pnnrmi^ii* Imcly nf wnler mny he cnllpctpd 
St ■ h%ti li'tol, Htiil tn»de DvuiUMe for pritctifal iim>. Thi< watrr, 
■t praient, i« nut used inther fur navifriition or mftnnrirturln^ par- 
poNM, hut ronii ufieleHnIy hy ■uUtvrranoiiUH drninim>e to the m». 

I shall in A future numlrcr ngitia nlluAe Ut this nuliject, u I lind, 
to uy all I c;iild wiNh, at prcttat, wouM take up laorc upacc tli*a 
I eaiild reuuimblf uk for. 

SaUVCI. CoLLBTT HoMKESttAM. 

Iff, Jtvfkin^m~*lrfrt, JdrlfAi, 



PBOOESDZMOS OF scxBMTina sooizmsv. 

KUYAL INSTITUTE OF BRITISH AIM-IUTECTS. 

AW. ft. — Eami di Gmby, p(Mid«nt, in the Cliair. 

Al lb* Dprning mMlini <yt tbi* Sncirtj.ihe fullaiaiDg jePill»rii«n w»r« 
elM*«'l h>iourjT]F iDil cotfopoii'dhii wrmtierj i— 1 he Sicnnt Aiautlni, •ftfhi- 
Uet, I'rol. of tli« AcTiJvair Iff Fiiia Ari« at Btilgfn* ; the Abate Aniuolo 
Uagrini, and (hn St^nor Miilinrania, arch'trct, nt Victiua; iho Sifnar 
Vaniini. ■rrliirfPl, nf Hr»ifii ; Mfnh*«r J. iJ.WtMink, xchilMl, iintUtrof 
thr Arailriity ■( itx Higui!.~Th« dee«a«« of ll^rr 4« l,«suall, of CoUmIi, 
tionofarr tiitl ciirrtiporHiing roruiher, W. T. I^co(k and John Woollcy, fel- 
lo«*.<l<i>in( lh« r«rru, «u taaotionA. KuDCrooa donationi to tb« Litinry 
TCrc laid on the tabic. 

Tbe PiLKiiDKn-i, in tildmiinc iha mertln^. illudcd to ■ lUlFrnent wWh 
had lietn ma4« totat itioiiihi iMck n to tbe potren of th« Sonite of the 
UDi'cnJtf of Locidon lu inaiiiutc naoiinaiinn* for rcnlAcaica of tpecial 
proAcien'C; in archUectnic, aa well aa in otfapr profrMkont. Ilf a cummnni* 
eatioh from that bndjr it appear* thai th4 nan Ngnltlios nill oot at prtacal 
ivcluda archittctore. 

-Jtawrto on tke mrtitr and httr Golhit JrtlUStetwt nf Gwmamy." 
Bjr lU RcT, Di. \H~iiBWKi.i.. Untrt of Triiiilf. 

Dr. WiiBw»u. ital*il tbit he eumt furwarit but a* an amtKur. To deln- 
mioD Ihr (iri>i[(u of tlylr*. tu tracn thi'tr Branth, ■'«mril to hini in impor- 

»t«Dt otjccl, and t<j aid in thu it ms thil ho lUove. Dulucliom from lh« 
tiansiuatioo of cmling monumcatt would not vl theniHliu luffiM.— IhttB 
ait»t bt confjiiDHl by icfrrtncf la hiilorj. He bad ilmilT )i«i foilb Ihe 
Ibtorv, feimded miinly on Ibn cl'urcbet of lb« Rhine, Ibat tba leading 
fntoiM o( Uuthtc irchiteclur« bad i^rown out of tha noctitilief of ■Iructute, 
and bit olgrci <in ihli owision wu to ettty hit theory ■ llltl« ttirlhtr. treat- 
ing of tlie triidriiriei nbicli bad c-hmgrd llis charK'i«r of tiuiHLngi in Ifae 
IlaiN G'ltbic pi7tiud. lie ihould ha (Milled in tbii by tbe wnrk* of lomt 
receai Ctrmtii vtiiteti, who bad punued ibe ln*e«iganon in a comidfrralila 
uKvt. The rev, Donor ihtii proceeded to diKrimiiiate what he contlilered 
lh< th»M important prtnnplei caocerned in the forinatioB of Ilie Culhic 
Ityle — oamtly, Iht princif le of frintc-'arli i thfl prioapta of tricerr, — wbiob 
ha thought qjilv dixlntl from frame work. ; and lbs principle ol «all-*ark i 
bat tha iit()iiir> nsi tulEeirnilr >uliitf to proi«n1 ui from aitemptinf to 

IeeaTr; now ■ geitnil ocitiun of )t ni a few wordt ■ mt miT pefli«[n hn ahln 
to ic(rrluil at grrstrrcilrnl brieafiGr. He apuke al (>iniidrriri!o Innglh 
of wbai he Mlled the prlmrplc of upmnl gruvlb. Speaking of i)ncoriiiriio> 
tivo fiif.Bi of 111* later (loibic. Dr. Whewell tairl :bat the outer putlion of 
Stratbu-gb apirc would not bolit ilKlf logeibcr i tbe joint*, at be bad aacer* 
lained, uere Tiniral, and eould not uanJ ; but tfaora were ivtetDal ritn 
rightly CDnatrvelfd, which realljr diii the nurk. 

»At the elite of ih« nirrlins • letter "a» read from Mr. Moralta, atking 
adtieeai In the nismi of tiitding a l.nou of* gr**! and inoreaiing nuiiincr, 
III* dommlic ant. The annoyance it one of grfai niignitud^ in Lon.laa, and 
■ppliciiLon* ar« cuntlanll; tiriug nia'li* to ua In learn the beat mode «f 
geliiiij; rid of ihem. — Tlie Dran nf Weiliniititer (bought poiann the onl; 
renudr.— SercTal niFinbcra Mid tbnj had failed in all endeavoDri lo eradi- 
Mte tbeni. 

AW. 1»,— TitoKAB BELLAMr. Em]., V.p„ in the Chair. 
Tbe \tty Ket. Or, HitCKI.AKB. I'ean of Wealminatvf, dr1ii*reil t iMlure 
thil evening, on ih* tnhJtTi of " ^rfMian Wrllr." Thirir vat ■ rf rr nume. 
roui atlcndanre of iiwmlieia nf liie Initiluie, and levertl ttran^rrt were 
preteni hj intiiaiiun, ainons wbom we oliteried Ixird Bhrlngton, H.P., Mr. 
Mangles 11. p.. Mr. R. Sirpbenann, U.P., Mr. Stiofoid, M.P, bir P. intarn*. 

IUr. t). KnitniF, anil Mr. A. (ioldamid. 
Dr. ll[<csi.A>D cninmrnted bjr ahoerring, that Ihe ■rc^biCrctura of the 
51ol« «u ■ mi.jfrri mbich be thouphl uuitM not lo be foreign to the conal- 
eiatlnn nf ni*nii>ffa of an «iehileftuf*l mtlitule, for be miiaC hamhly aoh. 
fiitt thai 11(1 arthilecl cnulil prifrvily nnilentancl bit pf'ifMtion ijuln* he 
liarl a' q'liied lomr knoWrrrtp al ilx maiertaU with wbith he had Iq deal i 

Iaod he i.rlittnrt no one woni'l denj. thai hs'l Iheir anentnri known ai muth 
u ther dill now ion>.-hlng Ihr dura'-ilily of taiiont klnila nf alone emploftd 
ia the cnniliuclion of ewltaiaatical tod raaUliatrd boildingt, Ihey would 
imI bare l« deplore tlic nitn of ao cnan; of ihoae cdiDcet. It wonld b« hli 



rintf lo-nlght to direct Iheir tttnlfM t* Ibe trehitecture of that parlieular 
pnriion nf tbe earth which tbcf themclTea inhahiied — a *ub)ret poMeaiing 
an intent lli«rall; of ntal impnrlanre. It was, ■• had b«cn proved hj the 
rrratt of tbe lail *li monihe, a qimiinn of life or dtath lo Iboutanda and 
t«na of tbnoundi in thia gitat metrapulia, whtlbor they thould hiTc tbo 
moan* of obtaining ao abuadani aupjflj of fratii water. It wai, unfor* 
lunattljr. loo noaoiioui that tbp auppl; of water waa al tlie prtaent Ime 
awfully defeMtee, and the l»t month had been fetlile in scheme* of vattOM 
kittdi (or anpplying that defeel. lie would ool now enter inin the rrlatieo 
merit! of lho*e ichtmea. bat h« would explain to them — lo far aa it iraa 
aacetiained— the atiotnofe of thai pottion of tba earth on whicli they dwelt 
in ihU great meiiupolia. He had aJBicd the term " Jrlnian HWA" to Itis 
*u''}eci on whieb be had to addrcat th«tt. In hi* Bridftieater JVeofiee, 
which waa pablitbcd 13 year* afo, be had written acbapic on Ihi* *al>jeOT> 
and He n>i|[)il: aaj that the retail of hit oliaenaliou* in Englanil hid bcon 
(nlirH; coofirfufd by the praelieal experirnee of aame of iti« aoat eraineiil 
•denllAc meo in GencBn; and Franre. inclodlDg M. Arago. It had been aa. 
aaitad that aufflrienl water might bo obtained In ti^ii lueiTopalti, by Arto- 
aiao Weill, to alTurd an ample lupplj to ten auch ciliea aa Uiudun; but ha 
wnuld TeniuTt to atfirtn. Ibat though there were from 250 to 20O KMatled 
Atleiiaa welli in the mrtjopolis, there wat not one real Artetian well 
within three inilea nf Si. fnul'i. Ao Artciian well waa a wtll that «m 
alwaya o*grda*ii>g, eilhrr fioni id nilural murca or froio an itlillcial tube; 
and wbfo tbe o*«tllDwing ceaaeil, it wm no looger an Atieiian well. S(h or 
SO jttn i^ there were many Arieaian wella in the Delgbbourbood of tba 
inelropalb. — namely, in liie garden* nf the Uorticutiuril Society, in IbS 
gaideiu nf the Uiahnp of Ljindon al Fulham. and in Brenlford aod ila vlci* 
ntiy; hut ibo wclla which were now mide hy boring throath tbe Loodoa 
clay wcDe merely ctJBiiQon vrlli. He had heard it aaiil that Anctlan well* 
might he cnado la any part of Ixindon, Ijccauio lliere «u a *ui>ply of valor 
which would rite of ilt own icc«(d > hut he cuuld tlale, with regard to tl>t 
wiler obtained lo lupplj (ht fuualuoa in Trafilgaf-iquare, Ibiil It did not 
riie within 40 feel of the lurfaee, il waa punped up i*y nieaoa of a ateuii' 
engine ; and the requiaile ttipply of water could be obtained at a Ri.aeb leia 
coal from Ibe Cheliea vaterwork*. Indeed, ibe lame water wit pampcd up 
over and oter again. No leat than IH.O'UOi. hid beea apeul upon an Aitctian 
well which had been made ua SoulLamplaucumiiKii:), but iht water uercr 
had riaca wiibin HO feet of the tuifice, and ueiei would liie any higher, 
Tbe lupply of water formerly oliUiofd (rom tlie to-ca11t4 .Vrtetiaa well* in 
London had been gecatif diiolniihttl by the linking of now well*. Manjr c4 
the lar|« hrawera in tbe metionolia wbo obtained traler from Iheae MClla 
had bftn greatly IncoiiTenienord ti* ihe failure of Ihe aupplyi and ho had 
received a letter from a gentlemiii ouuneaed with a brewei'i ettablitlimeui, 
ttaliirg tlial tbe water io their well «aa nun IBa fed Inflow Ibe tuifiee, 
whilii a than litikc ago il uud lo liae to "itliin Oi feel of tbe iarrac«. In- 
deed, the large breweri *cic actually oo Ibc ^lot of b>nkrvpl<7 with >»• 
gird to a aopply of water. There were, li be had laid, luofi than SJO Art»> 
lian wril*, falael* lo-cillrd, in l.onil<in, Dnr-liilf of whiHi bad hrokrn down; 

and thoai from which wtlar wa* ol>iained were only krpi in artinn it an 
eniirmnii* cipente. Tha average depth it which «airr could now ha ob- 
tained from >o-<-alled Arleiiaii wrlla m London «aa 60 feel helow the Trinity 
high wuiei'insik-. and be brlicTcd that in 20 mH jreari tuarr, water wuiild 
not be nblained it a li-a* depth than 120 feet. TMi waa, ai be bad laid, a 
mbject ef ii*t iwpoitincc l>j tbe inhabitanti of Ihc metrupolit, who had not 
now a iiijiply uf Hiler r(jii*l 10 one-fourth of what vaa ri'ijiiired for their 
ordiiiaty iiae'. The ree, Do.:tor, after going Into a leiigtby and elahorato 
geotogtral ilvieriptioa of the lail in the meteopolia and the neighbouring dli. 
Iiicli, II luat riling hi* uliaertationi with well'Meaited and Inteieating plani 
amt ae,:ti(ini. practedrd lo ioquire by what meani a luflieirnt auppty of 
water crnild Ijr (ibt(iiii:<! for Ihc inhahilanta nf the mclrnpolia .' He conai. 
drrrd thai in ampli: iiippit nitKht lie ohiained from the Tbimei in tbe neigh- 
bourbood of ll'-'iicy. ifici that liver had he<!n fed by ih« Lnddon, the Kea- 
nrll, and nlber Iril'Uiury ttream* The water might bo eonneyed to I»ndon 
by an open s^u-duvi of lutHcient defth, parallel with ibr Creat Vr'niern 
Kailnay ; and, at it wuiild hiie a fall of tlirre feat, it would dow without tha 
aid of my eiigliieeiiog work*, and might be brought tu a leienuir in i ealley 
north of Padditigton. It would there be at ■ Icicl of 105 feel above higb> 
water mark, and at that Iricl twn-lhirdi of Ihc inliabitinl* of I/initon. 
might, by mean* of an engine, he lopplled with water ii bigh-preHurE. Tha 
■CT. geiilleiiian cmii^liidRd hy tuyiii^ tliil upon esnfiil L-uiiiiileialian, Ihia 
plan apjirtred to bim the inott frat>>il' that hail yel tiprn tnggeattd fur alTiird- 
Ing lo all the inhabilanit of ihit m«tn>polli an a'>undan.t aupply of ptira 
walef I anil he til down amid IvticI and general ■pplau*e. 

After a few wurd* from Mr. CLi;TrBaBtJCK] in tijilaniiion uf aonie of ih« 
■ectioni which bad been piepited by bim, 

Mr.TiTH laid.tlxal. ai a membat of the lo»cIiut«, he fell bouad lo (endw 
hit thanki to the veiy rev. Dean foe the iniereaiiiig paper wiih wbich he hut 
faiourcil them to-night. Tina nii not a mere quniiun wilb legird to tbe 
naluic of Artrtlan wrlli. lie bid not been iwaie bcfurt he hcatd it from 
the ree. Dean thai an Arteilan well wia one ibii waieonitanilyoTeiflnwiog) 
bdt of llni there conid l>e ini doubl — thai whit 'cre called Artealan wellt 
required frr^uenl deepening, itid were a aouree of i^ouUaiil etpcote. He 
aincerely haprdthii the Government wnuld taiin up thu qiieallon. It uoghl 
CO be lookrd upon ai a niiional queillnn; fnr a large eity like tbii. con. 
talaiag lo ImmeDta a populaliun, ought not Iv be leli dependent lor ilie tup. 

*9* 
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ply of to impoilont iiiit n*c«mrx m •nick as mxti apos prIwU OMBpaiam 
ar indiviilitil tp«nilit«n. lie vaM nM ckpith uaj opiBion M to (ba 
ntMni hy which * ■ii(8ci*i>t >u(ipl> of wttcr ttiMlJ he o''t«in»Hi but b* b«. 
lttTc4 Ihat a public diKTiniiun ul lliia lulan wouM be al(cn(l«d with nrjr 
txacAcltl retiitlt. 

Hr, F). STKniKNSOH «fimM4 bli f Wlflnlion •! (be p*i>er vhKii bwl 
bt«ii rud bT th« (er. Dorlor, ani)ob«rn«iJ, Ihil lh«agh ha <1id not with U> 
Iflv* ur apininn ki la lh« mod* In which lh« r«*. centkni>n'i «irwi thiMild 
b« evried fliii, hit rnuit uv thai he hid inme doiiM* n lo Ibrr prwiimhtlii; 
of thn pUti h« had >iif ynt'd. He ihonghi ihit ■ rn<MMr< which mtf hi lend 
To obilruDt tb« natlfntlon ol m inputUnl ■ ri>eT u (ti« Tfaamn ahoald not 
be dcdileil upon withuni nroai cate/ul o>iiiiili;ral»ooi but i1m obalraclfnn of 
lliewaton of the iribalin' *ir«ftaii would noi be oftn t« (h« M<ne ohjfcitoo. 
lie quite ■creed withths re«. Doctor lli«l it omi'4 noL be etpecKd that anj- 
Ihiag lika an ade^Mie *i>pi>Iy of wvter eoolil he provided for Ibe uiciro. 
p^ from Afteiian wall*. 

Mr. lloMiHBitAM eip'entd bii opinion, foond»d opor> e(peticD<« whl^h 
Im bad b*d ID Wallurit un.l the Dtighbourhood, that a tuffli;lem quantilj of 
wUar mifhl tie obtiincil hf mrant of ArteiUn wtll* to naeei tba winta of 
ttio InbabitanU of the meirapulit. 

)lr. W. KoB>c »»id t\\»t, aa the owner of m Arteiian wftl In tha ricinily 
of Co<«eII'(lta't, hii rxpiTience tended to conliini ilie Ueau'a viewi aa to 
tbiS inadequacy of inch wrlli ai a lource at mpplji tp the people of London. 
It btd been iauii<l ni^c^utj' to iler|wn tlir wirll iwiir, and iu worhint had 
bMii favnd Tcrj eiptuiitCt u the ptpci and Julou were conaMutt; goitisB 
out of order. 

Mr. DicKKXM)K bad bul a good deal of esprricnce with legaiil to An«- 
•ian wctU in the tallc} uf the Culii. He had bored nclU iu four diiTcreat 
place* to • coBtidcraliie depth, lud in aooe of them did lie Snd the «ater 
rlac lo (btiurfacc, although it rota aoiMKh** abvte the teril of adjacent 

Aiantleman aaid he knew that an amngetnent hadbeea »•'!« h* aomc of 
tba brtwtn wlio oliumtd di'ir t'lpfliet of waler from what wer« railed 
Arlcaian wcllt tliet ihry ihaulil not hr«w an the Mnc dafi, i« order that 
thtjr ikl(ht all have a %»ina«Bt qiiantttyof water. 

Aflec a few wofdi ftom Dr. Bugilahd !a (Cplj, 

Mr. Sranroui expreMed hit ihenlmn the Counrll of the InilltDte fnr 
harivg allu^cl tii'u the opputtuuilf vf attending a diKOiiian In which, aa a 
necDbtr of the Lrgiilatnre, tie fell great IivUteU. He Ihoojhi thejr were 
tDueb indebted lo the ler^ re*. Dean for the interetiing inhjrnietion be had 
aifoeilrd them on Ihe ru)>Jecl. The quetilon wat one in whicti hia (Mr. 
Staoford'a) conititoenl) took miifli Iniefeil, and he hoped It would receitc 
the BttCQiiTe enniidcialion of rarliinitnl. 

On the Rialion r>f ihe Ciiaibuak. a Tote of ibanka to Dr. Bnekland wu 
Dnuinieuilr rariird. and. Ilia rev. Doctor haTiog brkllj »fkoow]cd|ei) Ibe 
CoiDpUiDfnt, Ihe piucecdingi [ernii Dated. 



SOCIETY OF ARTS, LONUON. 

jVor. H.— W. TooKi, Eu)., F.R.S.. V.P.. in the Chair. 

"On o nriiD /Vincyi^ _flir Sutpnttiim Bridget and Landing Pirn," Br 
Mr. H.)l.Il[<»aLU 

Tbe paper cnmmencea witli anme prelimlnaiy remaik* on the origin and 
adoption of luipeiMioa hridgei, which would tppeer lo ht of (treat aotiqultj, 
Iluinbcildt and other irAVrtler* liatlng tern llieiii in uiicinllted counlriaa 
tOMtraeted o( liark. rendt, and hamboO'CaBe, Ac. tluAg arrnei wkde and dan- 
(BTMl obaimi, and iii.>d for pauenger- 1 raffle. In Thibet ami China thfj 
nm been found iiifltclentlj tirong to eiiaMe brstlt of huideii.and men uilh 
loadt aod palinqui lit, to puit ui^r in tufi-i}. The tp|itii'aiio<i of ilila mode 
nf contlrucling trittgei in our cnunlry was littt made l>; Captain Samiicl 
Brown, R.N.. in whit he tcrrncd hi* " Chain CaHe Biidgen," and wai firat 
aog^cttcd to hiio l<y the ropo-bildge of Pcnipe. llridgca of tbit dotcriplton 
were eooatmettd, and other* propnted, bjr Telford, Mr. Tiernef Clerk, and 
nihen. The tuceet* of Iheie hnrigca gave le great a ttimnlui. a* to oauia 
their introdocilon Into alniuil every elvlllied cotmiry In Europei and their 
partial deilcnction Iiu led to luioui arraogenienti for inercaiint (heir ita- 
itlity. eapecially wiih a liew of nnciting the undulNliuni mliich maybe 
CI died in (hem. The piinriple adopted by Mr. Ru*<ell wai Ant luggtitcd 
to bia by witnciihg ibe rif;idiiy of two llnct of cobwebt crotting a tttcct 
in Ibe direelinii of the ■■•tii>-fb*ii>i of Ihe bridge; a third, ninning in • 
nearly horixi>nin! iliirGlion undrrneaili, wat »upp»ttod al inlerTalt from the 
upper two in the one tpandrait, and in the other had a eirctilar «eb, of 
Ufce dimeniioni, altu tiiTcd iu all diceeliom to the upper and lower web* • 
and a ipider wat ii'iicrved to ctntt the lower cord wiihoot raimng tcntilite 
defiectinn. The nmilrl and draningi cihibltcd were of a hridKc with pierai 
the main-clieini aie RFrandcd to u M pmn oirr the top and ondei iliebottooi 
of the Doior pK'ti thill picttDiing two tjitent of cbaiot, liaviog their ax- 
trenititt fa>("K<l at iliffeitni poinle. &* (bit aeraBgenient (baatrvctura 
wfll, 11 it CAnrriied, be mate rigid, and tba ditloibaooe (o wbieb the bridge 
It auhjeot )ete felt. 

The ditlurbancc* to which cLain bridgei aio tabjecl are of two kinda— 



itn>)iil8lor« nad oeeillatory. Tha proposed plait peevenia, U la eMMii*ed,lla 
unduUlioa, liy nlienng the uitimlt of l),e |ii«F* Croeo a greM pan of all 
aitain, and lhrow|«t li upoa Ibeir lower parva, wherw it la reaiiud by Ita 
roadway in the dirccUan of th« greaieat ad en^ih. Tlia Meillatorr diatwb. 
anee*. or tlune from aide lo ikle. are conudeied Ui be pr«ciie«lt7 aMlbilatcd 
tiy rraaoa of ibeamaller cunralare of Ihe cbeini: and tfae mDes equal dUtrl* 
l)U(|i>n of Ihe Intd rendera any local preuure leaa effecti*e in cauaing dia- 
taibancc: and additional facility it afforded for the tntrodttctt«n of itay* 
be(w«n (hii eltaiDt, to a* to i*|naltte (u a greater exical the tentioo and 
atrength of the part*. The BttarhneDt of ehtilM to the Upper and tower 
point* of the pier* dlmtnith, 1( it eoneelied, the teadaaey to grneral oteiU 
lilion. wliile (lie atieraaiioa of Uing and abort aoi pension -rod*, and tba 
itaadying of the longer rodt hy pasting be:vccn linlii of IliS tower cbaioa, 
nuii sltDott entirely ohiiate local otrillatiDn. Mr. itiuiell it of opiiiti 
thil, hy the mode lugKetted, a comiieranion to aay Maiiu| wcigbt ia 
laincd by the tower pwtion of the cacioa'y c«'*a Mug wpfottod «a 
pier thiiHi^h which it patam. The matoory aboea loppoetutg the ni 
chain, acit to a* to preeent deflection of tha npper chalti, anleta tba lO' 
chain or pier tbould aaeend, which la impottible. far the weigbl vjnm the 
nipenaion-rodi to applied to both pien, thereby alTiiidiag j'tgidKy against 
aclioii npwardi. 

•Voo. 21/-T. Wanarta, Ei«.. P.R.8.. V.P„ la Ibe Cbatr. 

The Aiaittaiil Secdary read a paper " On PltjrMt Brcthealtr* 
liyhlk4>u»i:" fly Mr. W. II. SMtTM, C.S. 

The paper, after bIIuiUdii to tlie lo*>n and amounl of peoprtiy aaitui 
aaciificed on our eoetia, itfrrreJ lo laiivu* clToili thai have l)c«n nade, 
mean* of floating breakwattrt, to tOvct an e<i.noiiiic*l barrUr tolitt 
The pecnllar prindple of Mr. Smlth'i prDpi>ied lireakwateru to gtee ei 
licity to the etTuclure. Tlir modctt tihil^aed were fortned of a Inog wi 
of open pilci, ditided inio «e|urair lectioni. each having an inde^nd< 
moitan at the top, bat termed and piloted al the boltom, on the Ktew-pl 
The brtces (with couuierbalanet weigliU it the cetitnOi citcadlag icawi 
from et'h tide, are alao ilSietl by Ibe actcw-pile. The lectiona, on bei 
ttrucL (ly Ihe t«a, yield to it, tlieiehy eluding riolence, aod the waTOe p«m{i 
through the doee grating are diiieminaird. The ttructore recoila ethm H 
beeomea In ettnilthfiuni with the navci, and on lu rctnrn atUI hrtbee nMa II 
up. Bicepting in a ilorni, lite hreak water it campsrattwly tatatlaalaaa. Tlw 
am bar coned TCI It applicable In eieiy tit nation lo the fonnatloa ol httbowa. 
The mnterial cmplnyed may he cither wooil or trua. Tbe aaaw ptiacipla of 
giiing rlaaticlty it propoaed to br applied to lighthonaeai vtaaterer tli« mtia- 
liuii uf citcUDiiiaacia at rrf;aiji depth of water, lilttatioD, &e;i — Ihe «l'i*<< 
heing lo oMain the gxalcit pvttiUe tlicuglh aod Icaat poauVk tl-otk lion 
Ibe foroc of the tea or wind draft. 
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ROYAL SCOTTISH SOCIETY OF AHTS. 

Nm. 12.~JoaM Cay, Et^., F.H.S.B., President, in tbe Chadr. 

The P&B0tBKVTi on lakiog the Chair, o|>ened the aeaiion with the lalloi^ 
iDg ■ddraa I— As tba tjva bad nuw eoraa when he mual vacate the chur la 
which (he Society hail done bin the honour to elect him, he cosld not do m 
wilhonl adretling lo the iatercUing leumn which Ihry were that aigbl la 
wind up. They had had a great nany eicelleat comAunieaitoM tam^KUA 
with the practical arlt.botb of cbeiniairy and mecbanin. ■aibe(eiie.!iitaDri 
■Dodeli on tbe table abundantly leatified. He mual adverl. in n peniewUr 
manner, to the popen of Mr. Buchonaa on (be S(rcngthiiid Strain of Mate* 
riata. He waa >uib that ilicie papcra wcrr of Ihe bigbeat Importance to 
practical eoginccn, and (hat ctcij □Kmbtr wtio bad bcaij ihem annat agree 
'ith t.im ill thinking (hat the tiiankt of Ihe Society wera ca^odallj dan M 
Mr. Iluchsnao for hit valualde c^mtiiuniealiont. Ho bad la deplsn Iha tan* 
of tererai Hkeiobrra hy death duitng the last aeatlon. lie eonld aot bat 
nemo Dr. 3. Ilihben Ware, a dlitinguiilied nalunilitl. and a eieaibcr of tbe 
Society front ila coinnitncemenC. Tbelr lanki wen caatiDDally lUaniaf 
from ittiuus ciuaea, and hence tbe oeceaaily for rontinurd recialtiag la hcay 
the Society in bcallhful woiking order. It wu laaaUeMly (he tMereaiW 
thi» cuuoItt, he »ajd — ccunlry wbkh depended eo niueli npeallane> 
clmnical elncieney — to prooiriie aod poftiurage im prat em rata iw iho aeefWI 
art*, nuire eepertally as. from (be report of tbe Kucirty of Art* of Eagland, 
lo which he refettrd, II appeared that the KtMich aro ireading vary cloaelj 
upon our beet*. Tbe AniencaM, too, he undcrMood, wet* DOW eplaai^ 
and H ravine Ibeir on u coHi'a, and (hal lo euih an eitcM ^logleoa* 
httic auLiTlir to those great Eoitltab lowui which depended •» anlkcly fat 
their proeperiiy upon ihii article of ctiatmerce. He bail, haweeer, aa Cmt 
for our Hriliih nacbioiats— they bad lung stood nnrttalled (or tbeir Me- 
chanical injcniilty, and he did not fur a uouienl doubt that Rriiiab afclll 
sod Dritiih rnlrrpeite would slill nielulaio their wonted ■opetiohly. Ha 
ralkd the nttcDtioo of the Sacleij lo \vt<t uiirel iinutirtant oppurtuoilies fin 
(he fxh'btlion of mrthankal tliH and rcwitch, wbich wuald twin ocour^ 
namelj, the great eihibitinn to he <iiH'i]rit Ii> hII oalioaa ia Loadna, nader 
(he pHlninage uf II K.H. Fiiace All<i>rt, nnil the tiie«llng of Hie BrIUah 
AiBuriBliuu at Edinburgh urat year, and eipreiead a hope that (Ae ■Mtt- 
brra uf this Society vroaJd atail IbeniM-ltr* of tbeic ocrailuas lor diilio- 
guiahiag (hcneeltea. In quitting (be Tbair, he iboochl it bit duty la 
alale ibal bis oaperigac* of iher conatant atleaijoii (o tbe lalervsta of ~ 
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BoclriT, Tramntn! him In ■(■tln^ that Otf Ihkiik* or Ibe Satirly tt«r» tnoil 
Mpe^lall)' due Id itirii eiccllcnt tircrcluj. U> wbuae uooFMneil and UIhi* 
rk>a« *»i;rtii>iM ib«) mted m lorj Bwcti i alw tu Iheit ToMuref knil 

ImIiIiM of Timituti-lioua. 

Tfav fuUowln)( cDmoiunipatloni wen nnd* ; — 

STKSNGTJI 0? U.S.TKRIALS. 

"Jl Ikt rtfurtl nf Ikt Cifimeit an Etpmnntti B^f rnM lm MM fhm, Ma- 
MaA«y M muJttding oUrrtirli«it» tm the •Hirruyih t(f UuUriaU' at ^/plte- 
mUt In Ckt exmitrueliun ttf ComI ar H'rotipftt-lrom Briilptt. amt on fkt Om- 
vdy aiMT Brilaatna T^iimlar ilrid^i" (I'ait I.) I); GRaaui Uochaicax, 
E»q., F.R.S.B^ lat« Prei. KiAA. 

In thli eipMilioD, Mf. Buchanan, aftfr npnloitjtfnft for tba iMiitlh to 
wbldi he ImhI bciro inipertcplllilr ilrnnn in ibrsr ronnniiolnlloaa. cam. 
flMMtd hj rccapituUling the gei>cr>l princi|)tirs which hmA fofHwrl; trMi 
bid (lows ra^aniing lh« trn*il>- and ctifii|itcs*ite draiaa of nrntcrial*, audi 
Id addtlinn to Iha mii)U of rorm«r esperini«nti, mnd« at Ihc r«^a*«l of 
111* .Society, no lh« (lanea from ilir]<*rpni <|uarrm Id ihi Deifibbourhund, 
gair non Itin mulla «f olbara (tbiuk batl ^incH bcru cart-'iillj rnada un thn 
hardrr iiialTHal* or Caltborca aod Arbruilfa tiaicmeul, aiuog w lib while 
uafble uiiJ nhiDiiODe, at follawa — >ia-; — 

Tcadlc. CBBBwiBft 

WblnUiiiK IMSlIx iOTDIb. 

Arb">iilhit4<«ii«iil IWI imt 

CMIkDHBdD. lOM MW 

»i»rtii« :a Mxi 

In all llwwciperlflHiiU tba ptrulinr Hilum of I he tire Blrnian i) dif- 

tiactlj tlbibilrd ; iha upccimea* •ipuaril li> thn Iriwila *lniiD *hu*ios B 
elfin rradarn and dq franmroU ; tboiw vtpiuu-ri to ihn cniDj>n>Mi*e b«iDg 
licurrallf eiodicd la pnitdiir. and Iha frniEmrala (tying in all directioaa 
6; lalrral durntrnrr ; and firjirralij, when ao; nHnlderabla fngn»Mit 
mmini. ^h«n idk the np]>rnm(icr nf ■ pjraniid fttrnt wbieb lb« sidra of lbs 
•quanbod bttg broken — a funn nbicb baa kI>o bc«li vkntiiti i«tli«Cim> 
prcMian *f <Mt'iroa. 

la rfgird to the tran«»rM ilnflgtb, b« rvppaltd lb* prlB«iplca aod 
geBeral rale for ralculatiou fonucilr ei|jlaiiicd bjr aduptiug nbalbatcmad 
■ UDit of >[rrafth, which diHrra in cacli nialriliU ; Lut briug ouce dalvr- 
miaail bj >cunl aipwim«i)l,«irurda * ^/am firr calcuUiiug ibc »lrpiixtl> 
tl dnl natorUl in ercry caae, «b«la*er be llw diintuaioiia or the mafM-* 
Mtad oa. Thin unii «apraM** Ilia klrfioglh uf ii ctiliiu mdi of IIip maUrUI 
— i^., a bar I ini.b aqunr*, fii|ip()riMt on bt^rtaga I Inch apart, and loaded 
Id Ibe mlddlo lill )t brraks. T1i« UrPuelU of lucti a HutI (ur raaidroo had 
bcMi [IIFD <>o a rnrmcr rvrolnic at 11 loo*. In rrKiiit to linibM, be bad 
bimtrir tuB'l« lariioit rxprriinfiils on Ucmel Qfiand hud fouud (Lc unit 
4i<H>0Ibi Oak nnd berth, bj olbcr tipMiutcatcrai nas fuund O.OVOIb. ; 
■ah, S.OOO 1l>. 

In regurd In Ihe IranrrrKn Rtnngib of tiatitt, fnw rviinrinifnU. h« BBid, 
bad barn mailn (in tiur builitin^ maierlat*. nl'hiniKb il «u a iiram Ibej 
irrrc nmrh *iil)jri:i(d to id auirv. batconicn, cover* of conitaiia, tie. He 
ptoponcd, IhcrirWe, to Irj rcTrrnl iiicciRfnt nhich virrr nnwIDcfiire Ihe 
DcelinE — Tie., Hadr* paicnirat. Cralitloilb, and Arbroath. Each uf 
thcM ■p^cimrna *ua 1 iDcbca IhicL,*) inchri broad, kict Rdlwifi and wup- 
perlH al eatb tuA bclwefci Iwd upriRht pillan. Ibi- diilance brlwrrn 
US baarli>t:> being naclljr 3 fpri. Thcie ■pECtairna were limdiil by 
weiabtt aucccs9lrcl]r laid uu a icnlc bung from Uie ccalre uf the pa<enipat, 
VDtil II broke. The Hailra naa tnX tried, and, after carrjitiE ifuccta- 
•Irvlf 1 ent. aud Srirl. fvra Dtlle linifl, ai loil >( gave waj wilb • cwt. 
10 lb. A »p«i)inir« of iha iune rock and dim^AtinD* prtvioualjr tri^|ta<e 
naarj; lh>> ume rttnW, belaid 7) ewl. The Craigleilli ««rrte(l eoniid^nblj 
OMr*. Afirr besiluvi 7 ci»t. aud 8 onl. Tur Minie tioie, il B><e oa; at laal 
Wlih 10^ cnl. 1'bf Aihriialfa pavemeel was fuusd tliil srenllir ahead «tcn 
of tba CYaiKl'Llh. Afur carrjrtnf; IXcnt.aod Kcwt.fur tunic lime, it 
went on bearing IC^ c>vt. This il burr fur a tbotl interval ; and while aa 
■ddlliODal ar^iiihl Tva* in the act of briii^ pal on it Ka*o way. Tlieae 
npcrlmpnti ant impnilHnl, and aiiiMnrcd 1o rtcita much lolrrvat. Froni 
Ibepe the unit nf ilrenglb M aiisil) cakulatnl. 

The tiBDavenr ttreofjb wd Ike forma nl cait-imD Kirdrre fur opannitiK 
Hide DpcniD[;i were fomcrtj «X|itaiDr4l, nod the applitalion of nallrablir 
■iBu in ibfl furin of holbw tube* or Rirdef* -, and, connccled nilh thii 
HfejNl, be eiplaioed a plan which had taiely be^n prspoiad by Mr, 
BMntaMre, CE., Loodoa, who had faHiored him niifa Ihe mulii of BDnin 
iBWmllDft •iperimeati made by him. The plati cvnaolFd in cooilrucilDit 
in>pnwf or cilhrr floor* hf (Cirders. cousiBliux nirrelj ul llgin plaien nf 
Bbcat-lruD rDBititiK parallel Ici each tfth«r at inlcr^sls, like orilinnij jtiiiLi 
r*ailio){ oa th* wilU al e»ch end ; lb<Hi |ilatci KlrroKthratil and unilr'l to 
ao^la-irnM oo tlio top, and to a thin pUle b«low, rvnaiDS Ih* nhnle wb| 
batwrm thn prdnru The toltirvBl biilworn them it DLIril op with a bihm 
•f cancnitB, tba uao of wbtob 1b cbiefly in hexp lb* ilnn plai* Kirden In 
lMrplM*,MUwlMi|ira()aU«<if beuitioK, the full HIHt of iha •Mltan 
of tbe ](«• ie oblalood, wbenbj the tlreuKili ot »u<h Qt'orioK, coafidortnii 
lite tkioBCM uf the Bielnl pinpla;td,i« rcmarliaUe. Id oac eiimiiDcut, 
where Ibe Ei'dcr comtalpd «f ibeet-iroB, No. \\ ^m%t, or ^'h of aa itieh 
thick, atid It iucbe* derp, utid pliiced 13 incliea B|)Btl, unit iha knflh nr 
•pan l>rl«r«n Ihe walla or tir>iiDK> 2S feel— ^Uo Ilie lutil •ectinnnl arcn 
6( iBclwa, vliile ibat of ibe cuncretu wai 331 itirhn. This nns londcd 
t),tH)0 ll>,, which i* Hrarlf douMe >Ue wei.fhl of any iiun'l>crvf pprtoo) 
llut Couhl hMi* (a-Ri lo aland oa llie bnDi,Hod oillj t'eSrc'rd | latb. 

Wub llfUOO Ih. U deSecicd about {-Uicli, nhieh m*s cvaahtered ihc pfvbt< 



bhi liaiit fif nfe defieciion. With njn-QIb. H dpllMlfd 1 Inch; il vru 
nmi loaded lan\kmt, tiui ibc ralnitalcd brrahioe weigbi waa 2j,0'>«tb. Mr, 
Itudtunan Ihen thownt a ■odet of a floor on tbia principle, conaltiiuit of 
Ibe lhim>c*t (in-plale Iron-ilrdcr*, ) fret loag, 1^ incb J^nN »'"• > iocbea 
a|Mrt. and Ihe tpiKet filtrd-in wilh plnttrr of Ptrlt. F.vee thlt •leader 
MWerial carried with ufrlf a peti«i mandtag lu lh« mtddU, anil gar* 
May wiifa S ewl.. ebicfly utving lu ihe juiats In ihe bollOM plats Dot being 
widered, hut merely taid over. 

In rrgatd to ihe appliMiioo of bollovr ifrders, or labra, and ibe iron* 
drrfnl diiivverira on ihiaaub|eol which ihr progrrc*of rnffineeriBg wnfhB 
bad rectaltjr bron)(hl to light to ibe rumtroclton of (ho faawaf and Brf> 
isnola Tubular BridgfB, he bad forinerlT gl««a a parliEular aocount of 
tliese. and had oalj mnvt furiber to adit, thai be bad th« pleainra reenotlj 
of riillioH (beae atiudurrB. and «m in ever; rrtprci blcbljr sratiflrd wlib 
ibc rreulL, and wllb Ihe pragrrBS and atatr «f tbr wctka, which were all 
polcted uol lo bin and czpUincd in the niual liiicral aianner b^ Mr. Rdwin 
Claike, the very able arid eccvaipliahed rnKinrer on whom Ihe actlv* 
Eharm of tb* prioclpal deparlneot u thu uoderlakiag bad been dcrolrod 
by Mr. SiepheMon. 

The Coaway Brldjce, ae we know, hna liera \an^ unce lluidied, and (bfl 
IraiD* on Ibo Cbraler oikI Hol>brBd ttadway aie accn ilBiljr pataiiiK ud 
rrpaaaiaf. |( oeoaca alrtMly lo be on) longer a woodf-r in the aeifiUbuur- 
boixlijet Ih* Bi»of*r paaaea to k*" "■''' ■daiiraliononlhlteitraorduiBrj 
triumph ufar-iefleaaiideBflaeeetai; aliLlt. uk Ihe train enter* the tube, aod 
agilij (un-iKi'n unilir (he wallB u( Ihe iiineBili<^<^"' rruiKiu* ol Conway C^iidr. 
lu puumi; ilirough the luhn Ihe aoumJ uf the train is pciulinr, but not 
gtcailj louder Ihnn in onliojir)r lunncla. Ko Beiiaihle lri'iii;>r or vibration 
is cipericDced, nod ihc hravjcat Iraina. vthen obset""-!! r»U.Tn«!!y, do no* 
produce any rUible drflectiou. 1 he line of llie undrr Kurfare of the inhe 
In quile hortiotital. The upper aurface rtMi niih a grntlei^urie tunard* 
Ihe centre. The under lurfnce hud aUo nliea itrnttruiltrd a alit;!!! rii« or 
GBBibcr io Ibe ceoir« of ulioui te<eii or ciehl imhcs ; bol wbrn ihc Mip- 
porlB were rcniurcd frum limraLh, li-aiiii|C il famliiiB on the iwo iilrrnii* 
lie*, il inuL lu tbe middle Ly iu vwu'viciHhl ioio a tlcainht line, and Itaii 
eiicllj Hi KHa inlrnded by th« rBKIoeec* ; (iKrWiitg ike accuracy of tba 

priiici|iieBBtiil data 'lo which *ucb nke tatoulaUDB* cuitld pnrloiMly bo 
uiadr of the [irubiiCile diileciion, and ihi* olueflf fnin tbe n|iMM»ctil» OH 
■ be miidcl lutebj Mr. t'aiibBirii, di-«cribedou a foraHr erooins. 

Tba BrilaiiDia Hrid|i«> In whicb 1i« ni-«t proceeded, I* a itill greater 
vrofk even tliau ihe Uonniij.aiid cminccleil with many circuicilaccta e*|. 
CUlaled to inpati iotcieai lo thin altucture, aad everything tonoeited nilb 
il. The curiuMiiy and wiuiiler eioied by Iha faoioua Bi iiJii<> uf Sutprniioa 
urrr (be Menai SlrelU were grialt and be well rcculli-ikd rivilme IhU 
work duriD|[ jl> prof reaa, and Ihe rail itpmliuna, on itiry nere then con- 
ftidercd, of fabticaliug, coooectieit. aud Baally llftinn Ibe euornion- Hiaip* 
of which lti( eonpooed, each of wbleb adee all, hardly eirtytl-d IDS 
tons, beliroeu rock jod rock, and ih* eeBtral porttaa, which aluiie had to 
bolifitd by one purrhate, not RtKiie Su or 10 tuna. Tbe principle of BUfi 
poMioa alwi waa ooi quite neie, bul had pteviouBl] beeu rxciupllfltd to 
•tiucturra of «miiHiria)}le hmmhiIIikIo i itid thi* no) coniidefFd, and 
juttly, an aaluQtthiri); rd-url of iLill. and icmaiiui a monuuiCDt uf Iheijefllo* 
of Telfurd. U hat luual »■ Ihtoh, tbirn, of Ihe air uclure naiv in ptogfna*, 
and alrnuly leen partly ■paoalnj Ihe same SlraiU, which ta ndl only nev* 
in prtiicipir.ond uolricd bolora Iba grL-iii ei|<eriuient of Ihe Cunwaj, bat 
Mbcrelbr roUre LridftcitBrir, nearly 2.0UII loiii in vreijibl, iciquiR* not 
only lu he Jl.uilcd on ihe water fruui tbe plaoc of ile euneliuctiuu, but then 
rui>rd more iboo 190 feel io |icr|teikdiaular aliilud* lo ou* aiata, and by 
oat niifthty purcbue, li> iu aeol ou Ihe top <>i lli« tuMera prrparrd for il. 
H'b«( cdiaordlohry Bireogih of maleriHli— of cbal«B, boll*, bar», and eon- 
lu-Diiunt, dues iiol ibii loipl) I Uhai HraaiiuK rcaourcea of tuecUanical 
povicr and cumblualiun in tlic lidlUK niaihloery I Vr hat cuntuiDiiinie 
arrauftcincBtf, in UuacbioB liie tiitanltc mat* ioto die iruublcd waten of 
Ihcec Situte, aod nrttai^ il willi aaftty lu ii* iloiinalH^ I All thnae cir^ 
ciimatuuci's icud to tttim « •iunular di'iirce of inli-n-.i la tl>t« ilruclure, 
auJ ilie ii|imtiiiii» coniLMied <Mih it, and Ihe ie»ult fully rcatiaed hi* antl- 
cipaiitiua, uf wbicb, buwerei, he could no!} giic llut a faiut idea by do> 
aciipliun. 

Tbe lital view which the tiavcUer obiaing ia io ciMM^nt the Strait* by ihe 

preeenl buBpeOtiuU IJrid||e. LvvktDH about a mile Id the neaivrard, lh« 
luw*ra of Ihe Urilaaiiia Uriclge are auca riaing wiih iinpoaiog elTeDt^ilia 
centre uue, tut it wrre, from oul of Ih-c wuler — the two txterJur ooei fmm 
Ihe ed^e uf Ibe wu'era. and llie Icroiinitl jiillara ur abulnieula no Ihc lop of 
Ihe l)i|tli |i;ruuuil niiench tide. But tbe utijeci to wbicb Ihu aticnilun alK>fO 
all becuuita livetcit, it the apiiFaiaiice uf no txlcudcd vrall or ruadway 
apanniii); Ihe IfiO feel vpeuiDg briweca tlis Urilouma lower aod the Angle- 
aca ahnre. Thit Is tbe flnl of the four lobe* wblcb ha* been raiacd lo )l> 
elrtnlion of 103 feet above Ihe waters. Tbia it. lu fact, Tlu &nigw, 
■landing vritbout aoy sppearance of iiippori, aod inially unlike any of the 
Kteat woili* of ibi» hind which hnic hiihcrio ftiriiied the pitde of Ihe 
arcbilecl and euKinerr. No enure tlic uobk arch riaing, at we ufica ecu, to 
magnificeDtly from (lie level of Ihe op^iwile thof c» — nor the li^bl ead cl«- 
gaol cuirveof (uapeniiita LaBgiOf viith aach regular and airy prupurlluos 
between Ihe lufly lower* on each tide, hut n figure pnifectly borisunlal 
aud nearly rectiliDtal, apnaning Ihe opening and retting on ibe oitpoalie 
luwera — a figure certainly DDrijiiil In the other* in brauly, bul yrl ntiaicg 
iu the inidd a itumiIiod iiT'iialiUl; 9trik>iij(, at Mbibiliog ou puob a mag- 
iiiA(^rnI 'cnle Ihe aucccatlul dctclij|>uical of a Den, granil, aud iimple iilea 
111 Biechauical wieoM. 
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M'. RwclMiran iWn ptw w f^-t >o p^ ■" Ut*Ti^Bg 4>«cripl>oa of Ike 

••I) pfc»*mii«t Af tl* iMm rMklaft •■ (nai lh« (rMl Mk •■ tilbH nliv- 
■My, m4 fKiMlNctaiE. by Ibt m ct wm w of vmm« ud aifeM- etmrnm- 
«lia«Mk |M««lt*r BiMwrim. ••<, mbvn kll. nitwats. niMlftt "Am ■! >b* 
nta*f Mn««ailricht ■!>(•«■ hw: •mI Uuljr, the *iif«i*r<liu«n[ aad 
'HMmC «>v«mMM «*<■*< X d otlti ili« UmkIiIk «f ihs inl i;rr«i lab*, 
m4 *mi»C '■ AflMnli ikoM wkMra t*<l ««nwMs; (Iw diSculliM. ih* 
4miC*«*- aad Ibr «>siil«r i«rt4««»* whwk OMwrrrd duriof tbe bripF aMl 
Uytal MMMQis ol this niPMfdiBM) wiwpriw , bat ohkh, b; ihr lonf> 
maltmnd Bw) prrfrri •rrtanMHalf pnrvio**!} nwlr. >ll (vkM ■« tiepauUBf 
li (aUy •• iu iint brtitwM tha pitn. 

TW mU vmi opMWMM M bt JMc ri bi J ww ilwi oT ** UMm( of iW 
i«b*. kai iW drMnptUa of ohkk.owiBi U Am ImfHtam fciitiM faHbn 

^ SocM) Am •tmlBC, of riiaMbalMii tl» M-aaJ pnvw ta Ihr Mennfal 
raiytjNH fc-r la»Wilitiw» »»J 0»Wua>r«l»i—». <>•* »*cr«aanlj drlrtrtJ 
MMMto* ««*«*>■• l> IMl l M i f , MrtKBtar ii tu i ■ » ■*<■ —Jb Ib Hm 

■■«• Mfk vUife k WW pnfarti«kf M». BdMtaOuti^ wMMr.Sto- 
^MMH** SMMtM M« airier, bM^ » kMon ••4 dnoipilM af Ab Om. 
«*y u4 HriiM^ TMahr llrii%n. «t<l> dl tW npiniitiM. Mrf OIm- 
k«M k) **tj ■■■twt 4f«««»i.«, •* • U*c« vcak, of iW MiUs ^ Ik* 
•Mfc. 4«il sIm tm MCWMt af ik* »mw»« * «HirHii«H «■ Ik* ttfMfik aJT 

tNB, f<*«U»4 JMMK. te., MM* «f Ik* NMlto of wUek. •• W>MUW<J 

M Uh b9 Mr. Uvto^ k* «mM rtiM u tk* Mit ■iin^, 



ISSTITLTIOS OF CI\1L ENT.IN'EEK&. 

h Mim iJM L iwMUht III l iiUli Wfe^MM 



>«rik»b 
Ikf^litka 



MMfJ •• U* IMl rfU I 

f. Tkiaii BpfMli 
I Saoni U ttal •< 



Tkc 



irtfiMl^wiUlka 
mMtHite.Of 



vfvkwtMk 

•Mh« BMk t i . — *M !■ [ » 1 1 ; « i iMiMiy M tkr tM: tl« avval 

1mM(w k r*«MiA Ikr tk* » — » t»i M rf »m «Mt Jiiii A gaMml 
iW^>ii M»n«4 W lli««w«Wi« ••'N fcr *t I Hill •« *• 4lMk- 
«Hkh«kMt«MipiM«ManK^ IMmn^ m4 |>ijnm •mm^Uii^ rf 
« ■tek«|iwJ ikt ■ wy lB af Ik* ki f> < il w fc» >l »^ ^Mfc. h Mi «>• 
|MB*dlkMikateMil ttaMMMeM*Mi4M*|i«M|w^N«*^H« 

a»**«K,M«AnwHnmt«tiM iMMt a aHBrtcM *»n •< wMmt »r trnft 

«la*4)a«««; a^aavi (Awiiaa. awl <aaB Mtln^ taVaifaastarfi fea pri»< 
•^ kMMM*w*a*M4MtaA*«i*aLa*4**iM»«l fc raaaawiiMa. 
Tka b«f*«l ika a*«Mte«aa U m **«. Mpi > la^ i « ki^k «aM a 

Stawy tf *• 



SnUk. Ik* KiMaat w^aBtf. »ill bra p«hv» IM af tk* a 
araU a* tk* MMt tttfOMM^ auiMaa warki of Ma fcta Uwwa. 

Tk« PvAir ar Waawwaaas i ^ _ 

«roaU rtvali, froai lagiafw feaaMikit a naM aaaanls kaaNh^a af 
teflr, aMi haiM AUa u ikMriitfiWt kanaw *«• 19 M I 
«0BpeaMtpana,aa4iotaidiafMlfe<ti«rt|ta,« a pUi la, 
ikeit tapakikty •< aap pe nla> Ika «c%kia IMtr •• bt yla^ a^ I 
tbecDMmalMatf aatta. Ba aata ■aay l iiMi n i »k«««. ia Ma i 
ieah«M kaa«la%t warid kaaa 



ka««p*««aaM«aHMliM«. Ua ^aawi i 
iM ta ka*a ka«a BMdc prvnoat Islkai 



rtkf 



bananHdU 
iiaf ikatkan 
laasd to MMla 



;TCf 



oa«MrtMtka««Miaf Uaiaa «a«i M Ika tonankai.* 
aal 111 mian i^fS,^am fcaaa m ika Laaii day. Bcikvai^l 
Ikal M> Uwfa* dar «H *• kt ta^ cMraaiJ af Si. Faal's. aa4 i 
alMlic cfa* «M oaataaD* BMafcaa to it. ia wai ni w i a af Oc 

1 . II I II I "• S ' ■-',-'— '^- ■•■ ^•"•■' 

Miiaiiitoiamrf Ifcatwad^ra, 

Hr.braaa Ml Mr. B>««, y H ii ^ ibay adaWaJ «al M 
taartaipaf tarfapiMiwaal I I I ta ika faatowa. eai*.. 
tH ti w * "**« aal aa « U bfm it aa IW lal J B rl ■> ka< haaa naaaaii 
A4 .|y»«iaia Ika aa wa Jty a« tkat ia aa if jp^ mU a ht aa y k U 
W tUe la teeaana apaa M «iik Ika atayaaae af a B a rt MaJ. 
1l i ^ i JLL .arla i| , i ilii i a a | l " liy ^ "•» ■* - - 

kh wartfc aUfcaal a Mriea U bM b«ki«a. a i mtt d aa ^ia il i aa af *• 
iiritoMi. ■! apowcaM aa lkM.cU4r "Ilk Aanr^af 



n, «« ksaviac aa iuh. it aaa I 



llh^kB*vM«a«fc! Car aa ftato 
na, ar Oh CHKia* a< *Mk|a>«ali 



.ikat tka ii^iHa a( tka' 
.arika iMlbrfttakaai 
■ banaaapi 



4 M* t^« tf tka priM 

ia aa i k« lb. I. £. Bnad tel I 
gna* lk« Tka*aa. >>■■<■ § MBit aa 
i^»aaaMkawkaaata*aaaJbyM 
■if wari krtaa ia ika Laadaa dM 



>r.««httoi 



af iba wtiKftoa 
1^1 Ika dt; ai tat 
«teB nfiiBJ M a I 
toia«kl. Um m. X 

4w«' the lyaatr < 



I kf tka Dmb d* Wa 
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■nd ibc itockI kt Soulbend. The Dprratioiii at the Ttreih, aiihoagh iii«»l 
drflinirlivi! in w ami ctii'iaV*, eilraded Ihcmselvot to till pUc*«, bsTiag 
been foiiiMl mlni(i«l tn ih« Holiir •'■•. 

T1i« rhkf |>KnillHriii*« whicti dtitilni;ujBli«d the TWnIo w«r» sUtnJ la 
biivp tiFPtl ■»C'rlDin''il h« niluulp nilC(<n>-i>|iirMl iiivnIiKitllOD. ■■»! that 
•ruodir DUn-a i>t nii rdrciiirly luiuule iitiliirr had Iktd ■■iM:rri'rrrd In ilie 
bttdti ttiui trllJDjt al r«-ti ihc iiutitlivDaaiu wliciliFr the Tn-nbdrd acluall) 
Cmq Upon lli« woorl. It wai Maltd. Ilisl Ih'' fniluie of ch'Ctixc"! n^'aoi to 
ptpwm timber rrooi drirruriion by the mnnnv worn <»• ti^llrfril tu pr«- 
Cpnt rmiD Ivin cnuiir^^aainHy, of iini«nn"ua mm|>aunil* haxnit du M- 
rioutl)' lojunoiia rlTrel vpnn Itirm, and ttip *i*B-i«atFr, and olhri* Ibin.ga, ile* 

»cunipiiMiii[ the pi>iti>iii>ui iniimlicaii> ooaiariiral m lite Muud. In cotnilw- 
ratiOB uf Ibc firit uf lhr»c •icn*, atcounu uT cijirrirntrnl) tuado by Mr. 
P«U>a *cre addurcd ; aod |iliyiiiilo|ticaI furU i|iivlrd from III' Uriliii and 
AmfN Mfdicai grritv, vitrv btavghy t'orwurd to hIiow, thai coIU-IiIimmImI 
■Bliaali t*vre mucli lun-re lenuciuiii ut li(o, llinii ihAMor a hial"*' >'ni|*m> 
HMl; and hcace it wan aritucil, Uiat, a* il inquired a Metj Urge ()uaiilil]r 
of poiaon f)( Iho mual nrulrnl naturn, in ilrttrujr anitnal* of a much hi^tivr 
ordei than the TireJo SavaiU, it would Ukc a atill K(«aicr qiiaotiij: tir 
■drcl llio>c an I ni all *i IlifT Pii*tcd id their uwn elrmeui ; and it Kaaijupa- 
tiMMd, Bacl«r tttttB eircuniitautr*, nh<tl>er momI ciiuld <mc> be au ca<i>- 
plalelgp and ili>in>u)|b[f laiuratcd, ■« in anj di>itrt« to aflircC thern. Tli« 
OintMiv* KcMon nl ilip aca-walrr, iti exisaiird iDHutncs aiiit ciinaUul vari- 
•blenrw In dilTerriii parr* iif the kIhIit, Mcrr Ihco coiiinirnird on, nod auoie 
of tli<! larinaa aalla held in ai>luli<ja lurDlioned. Il was boLicTrd lo b« ioi- 
potlibta lo fitrm any gcperal notioa of ibv prcctM a<tlua u[ *ea-*ater on 
tiniticr, wlicthrt cLctaically laluralcd, or kol, witliuut ■ leriea of neat ml- 
nuCf Fiprrimfiilii, and a Urge bodj of facia, earcfull}' collected in dllTerrnt 
paria «f Ibe ulube— aa ilial which miglit be adTanlagMiuialj uaed io the 
Tbain«i. mi^lii nut lie o( tli« alighicsi atnil in ih( Trcipio, aati ci'ce vtrtt ; 
il nns Itiuatiuritionrd, wbTlher asjr i^ncratly apptinablc priaciple covld 
bv boad for Ibv i-ountrracdog of Ihat uDi»-mil ivlTeDl of iolubl« nailer. 
Th« cunclusiotis armed at nf re, ihul thu ra<Bg#* of Ibe rnariae worm M«re 
not pretenltd by an* cb^mlcnl applicaiion, uod that nolbin^ bul Riecbani- 
cal lueaiii could eier prute coiiiplelclj aucceaaful : ituddiiijc with broad, 
headed onila nai couBider<?d lu trc llic ai-ust rETeclual rriiicdj, aii'l varluaa 
•utb.uHtiea were i)u<tlrd, pri'TiUK iu aucccaa. The paper roiicludrd witb 
a lilt of places ffliFm oo'id, prepared with varwu* chtoiical lagrcdlaula, 
bad b««a de»troytd friini larioui cauMa. 

»Tli< diicuatioa «fa» commeuced b} Ibe DtAM of VtSTMIHITsa who 
draianlnl vrrjr <eu|(lhil} uu die analogaua aclivfi of the Pkoliu uu aluiic, 
and no ulhcr lupica, uudl. ai llje eveuiu); waa lu Far admncrd, il waa an- 
DuuiiL'Fd Ibnl Itii! diicuaaivu uu llie paper would be cuiilinued at lb« Jieat 
wveting, Ucccoibcr 4, ■* bcu tin- lir>( luuulhJji ballnl would take place. 

r 

I Tkt Royal YaeM.—Thw nrtortit and Allfrt !■ orHwd to h» dnrkrd at 

■ Portanouib to have an eilirc rent, and to have new bolieii pUniifd for her. 

' Tbi* ■ill be the third let u( nea boileii tiitliin Due fean, allhuugh itifl ii 

Ofllf employed abtjul a mnnth each year. Wlien Ihii eciiel waa launched we 

mimated the coal at ll^O.OiKIJ. The irtea waa Ihrn icauled, hut it u De*er> 

tthrkai the fact that ihe ha» coat the coiinlr; alla|cther nearer 200,000'. We 
•re quite turc ibal l)i« pu')1ic wuutd not brjcrud^ie the eipenditurc of the 
larger atiiii iii proiuiin^ fi>r hnr Mtjealv a luitablin vacht, if the accommoda- 
tion eould ttikl he obtained fnr • I<u« amount, l>ul Ihej will oljcd Ici payiag 
for one iniMI inetS>!ieu( vettcl what ought to purchate nt lean half a dcisen. 
The KuUr of Kgypl ktt degraded and biniihrd the naval architect and cap< 
tainnf hit jraclit— « gnud and tdicieiil abip man^ bundrei] toiii larger than 

»thc VictiiTiit and .ithfrt — bccftgte the coat exceeded the citimatei but our 
liberal and collglitencd goveinnient hat |iven the naial architect of the 
Bnjat tai~hl a rctircnienl of ttbtll. a jni, wbilit hit **tiilaiil ha.i had hia 
lalary Inrr'aied frnm IvMI/. to HWL * y**t, and th( ihipwiighl, hmlder, and 
bi* progenj haie received ill lorii of proiaotiont. People of fominon aente 
irill eaiilp deteimiue wbicli guTeranent ii ramt aiiae ind Juit. — IMittd 
Srrrm Ga:tlte. 

IParaehult Ughti. — Snme eipeflmenta were reeentl/ made at the Wool- 
vieh Uortar Uaiter;, lu leal the efficicDey of a ne* light turented hy Capt. 
Dour, fur tigbllng the atninnplicrr. CenriaJ Lirj. Col. Dundnt, CH., 
Llcal.-Cal. Cbatmer. t>irui.>Col. Hell, Lirui.Col. DtcrtloD, C.U., Lieut.. Col. 
Uardloie, K.II., Licut.-Col. Andcrtun, Ltcut.-Col. Pellet, Lirut.Cul. Mas- 
well, Brlgadc-Uajur Bingiiani, and Majui Dtipini, wilh a great nuiu'rer of 
olGcera ol the gairiton, and Lord Jamei Hay, ataecobled al llie M<)rlar Rallerj', 
when quile durit, to witneia eiperinienli trilb the eomoinn H inch cueaiea 
ol the lervicc, uted for firing to aa lo glv« light to allow the pruitian of ao 
■neiDf in daik uighti, and to compare tiiriu with an mveniion tn aiitwer the 
aaiue purpow mure elfeclDailj. Inii-nted by Capt. Baier. Ko.ial Anillarji. 
The nitl lired nai one of the can atra finm aa h-incli murtat. and it tell la 
the grumid at a diaiante of belmrcii 2ll0 and 300 jard*, and continued 

LbuiDiPg about 10 iiiinutet. Uuo of ibc cntct cunlaiiiing C<ipl. Uoiec'* clan 
wa> ihan Gied. It comiitaof two tin euei, each lieici); bulF.a iphcrei tbe 
Ou« containing the compoiitioa, which liurnt bke ■ bnlliiiil blue lij;ht, and 
lb* nibar, tb« putciiuic, fumtd of % light deacnptian of cIaacl]i-i*o**i) 
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buDlinfC' Tbe diani«lBr of tbe eaiea appeared to be about Gte inchet, and 
whan fired they attained a eootulerahlo altitude, but tbe parachuU did not 
in the llrat iniiance a[ien out lufflcieotly, and the lighted cognpotitiiin toon 
fell to the groand. The aecond tied on Capt. Dnxer's plan wit a heaiiltful 
ipcclatle. (he ttirllt atcendiog to a grrat alliludr, and wlieo at the highnt 
pninl ati tiploiiun luuk |dM', niiiiilar lo tbe bunting of a ruckct in the air, 
and out came a parictiiiiLt rulljr G foci in diimciei ind about 3 feel in depth, 
auipcnding Ihc brilliant blu« light and pradoall; dcicendin.g, illumiiuitinK 
Ihc ptti o( the coiumon on whieii It dracoadad wilh a rer^r hrdUanl light. 
The iMrd and fourth— all that were Bred on Capi, Boiei't pnocipltf— were 
equally tnccettful, and ill appeared much graiiBed wilh the retuli. Tbiec 
other carcaaei wete filed fiom the S-incb muilai with t ainiilar cITecl to ibe 
firtt; hut althi>u|h the; gate out flame for a conaidccabln time, they ap- 
peared in hntn dim coiiipaiod with Capt. B»itt*>. It may be menlJoDed 
that tbe parachuU; which loppurta Ihe buruiog oenipotitivn, on Capl. Boxcr'a 
plan, it about fiwu ' lo S feet above Iba burning natlet i aiK eoid* dc*«Cod- 
ing from it ar« alt4eb«d i« a aatall chain ahout > footiuug, Biad to tb« con* 
poiilion ahell, 

/>DDr ntta iti f*e Mtlr^poHi. — Il tppean from an ingeniout woik rewotly 
publithed by Mr. G. L. Hutebinton, thai tbe following inequaiiiiet eiiat la 
Ihe rating of the metropolit. which it by no mcani Iba worat iiutance to he 
adduced: — Tbe annual value of property m Ettl and Wtat London i* 
'l\ I.I.Wf.. rated at 2t. lod. in (he pound. The annoal value anetied in Ihn 
City •tOn.MnSJ.. rated at la. 7i/.i Whitechapol. l97.^Z2f,. rated at la. ?i/. ; 
Si. Jamn't, Weilminilrr, 260.1bOJ:. rated at lOiJ. i B el hnal- green, Vi,H^t., 
raleil at 2a. Od. -, Sk Ccorgc't, llanover-aquare, 604,105^, rated al 6if. Tbe 
ainount recciied by the poor of ilx eity la eijua] to ISa. lOd. per head on 
tbe popolalioo within tl»« walla, and th« atnouni of r«U*f glean lo tha po. 
pulalion without Ibe walla it equal to tl«. 6rf. per bead. Tbe aaionat of r«- 
Itef mended to Iho poor of ihe difTerenl diatrieta per U. nlue of fated pro- 
p«ny It— Uermondiey, :ti- 3if. : Kait and Wett Ivmdon. 2a. Kkf-j iletfanal' 
Itreen. 2t. 9il.: St. (ieoisr'i, Soulhwark, 2r. Hd.; Shorcdilch. 2i. id.; 
Grrenwich. 2t. til.i Newiiigloii, 2*. Si. ; Stopuey, 2a. ; Rollierhilhc, Ir. lld.i 
WhilechB|icl, U. 9d. i Canibcrwdl, It. dd. ; IlulborB, 1«. 8d. ; St. LuU'a, 
Ir. 7<f-: Ci*y o( London, la. 7J-; llarkney, It. hd.; Strand. U. &■/.-, D«r> 
ken-all, It. 4,f.j PopUt.lt.S^.; St. OllM, l«. 3d.| Keoilnfton, It. tif | 
&i. Ptnerat, la. lif ; Weitmlniter, lid. i Marylebent, lid.: St. Martin'*. 
In.thc-Kieldi, I lif.i St. Jtmei't. Wealiiiinlter, lOd; taUngton, Bif. : and St. 
George'i, ilanover-'iionre. lid. Theie diiproponioai bavc rather iacieaicd 
tban diminiihcd tine* ihli return wm made. 

Cilontrt nf ^VfrfT.— Ilorr Poggendoff ha« woconded in deemnpoaing 
chlorure uf lilrer by the gilvaoic baltery, which la uaclul when II It waotca 
lo prepare pure ailver to re-di»tolvc II. The way ia, lo lake chlarute of 
lilieriulhe weCatate, pul it io • crucible, puuriog ortt diluted lulpburic acid 
(I acid, 9-natcr}, and introduiingapvi'uutcihiidcrfilled with tbe Hme ti^vld, 
and in Ihit a plat* of ainalgtnialed vine, brought into eoiantunioulon by a 
copper wirv wilb plalitium of allvei. 

Prvfili on Oa» Maaufaetwt. — A atatiitical return of tbe oatlay and 
profila of the Uuihatn <i*t Umipiny abowt that Ihcir gains for the fear 
1918 were at (he rate of 'J'i pei »nl. 

Oa fAe Duralian if H'ood, owf MtmM ^ Prolenghif it. — Tbc following 
are the rctulla of cxpcliinenli made irilh great oare and patience hj Mr. O. 
S. Ilarlig: — Pleeei of wo<>d al vanou* kind*, 2.^ 8ib Inehe* aquate, wer« 
hnriied ahoul an Inch bel»w the turftee of tbe ground, and the; decayed In 
tbe following order : — The limt, Amraican birch, alder, and the trenhling* 
leaved poplar, in Ibrec yearcj the cotDiDoii willow, horae-cheaaut, and plane, 
in four yean; tbc maple, red beech, and cumtaon hifch, in llTcycarti tba 
elm, ath. hornlirtni, and Lumbardy poplar, in alz yeart i the lobiiiia, oak, 
Si'olch fli, Wcyuoulb pine, and ailver <lr, wrrc only decayed tu the dtpth of 
tkalf-an inch in kvco yrart { Ihe Urch, ourt>oi»» jumper, red <'«lar (jttnipina 
nrfiHtanJiJ, and arbor-viiK. at the end of the la>l-n)fn(ii>n«d period ri- 
maliied uniiijit'ed- The duration uf Ihe rcipectiee wuudi depeudi greatly 
on tbeif age and quality ; apecimeni from young tree* decaying much quicker 
than tbuie from lounil old tern ; and, when well tcaaonrd, they laal luucb 
longer than When buried In an uuMiaaoited aialc. In riperinuentt wilh tbe 
wood) cut into lliin buarda decay proceeded in the fulluvriiig uidicf, cotii- 
ojcnring with the toott g)cii9bable videri The pEane, burae chetnul, pvplar, 
American hircb. fed beevb, b>.riii>eiiu, tldcf, aib, luaple, lilitr flr, ScOKh 
Ar, elm, Weymouth pine, larch, rubioia or locuat oak. Jt baa been proved, 
by repeated eipeimrnti. that tlie heat mode of prolonging the duralios of 
wood )i 10 char It. and iheu pahil It over with three or four coal* of pitch. 
But tlmply chirring the wuud wat of very little ulllily, a* were alio ttlura- 
liuna with vatioui talti, acidi, &c, — Aetmr Hartinlt. 

Erpantivt SUam-Eaginit- — Mr. J. C Fenrce, of Salford, hna made an 
Impruveuieul in Ihe expauvivo atram-ratEino, lite advaulaKt* o«nicrnplaltd 
b) w hich are ataled lu oomilt iu Ibo *ppticatiOD of Iwo •«lf-avti<'g Tjlue*, 
lo addition lo iho eapauaion iC|tulalur, one lo eai-rh end of llie alrakOi 

cylinder— Gied Id aultabl* paaaagnt. nhirb communiCBl* vilb the watta 
aleam or eshauti pipe. .Ilr. Pvarc* aialea that the iiaa of Uicse valve* Is 
Lu prevent the preaaure upiiD Iho working aide of the platu.a frunn falling 
below the rriiilauce or back pretauro upnn the iijtpuiiic aide — a very lom. 
nioa occurtrncr- in carryini( om tbc expaiiaivc principle, although aiteDdcd 
wrib vi.-rj outidembli.* Iuh* uf |jowtr \ iiod tliul Ihc prirpu^cd iUjj>rot«nitirl 
i* rhirfl} aduplrd lo liii:4riii»Uvei and Qllier DOu-Coadi'DtiDj nipaulive CD- 

ginea, aud the power i* etircinely vaiuble. 
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Cvmnmenl fifi>mtr».~\ itn iHlt innament hu ben otitrti for Iht 

Viil*<*lil M<wn Mfitr. niivbrtsrlHtfHlI NabrBki. Ob 111* ii»|Wr (tnt ■hcvtllcwtT 
OMM-Miuvftf at VitnUi SM lO.lncbfUaaf Wc«t.i ■tdfaarSJ-BMiidfti vT M cwt, 
Mrh.«uof •klehmutenMaiilntnBploou. la tddUlaattawlllMpnpvatf tocwrr 
•IghtW-poun.ler* vt JIB<«t. wch. 

n* I^H^n. — A lance •P*'^ *cicw-|iropcll<r, furnithtd hf Mcim. Rptinie, 

hu IwMi luiittd atU'dnlwIch [>«rliyan). lo W rut nn tkunl ihli thwI. II li 14 hit to 
Atntlri'. >n>t A^ iniii in inlKhi, utd brlsf Bivit of Ibr bwi tirm. ar diUIui im«<t ap- 
pnaebluc id (ua-reaul, t* mlirulalad w tia mvtih I^U . 
Strtw J*ro{pf Um.— It h>( hitherto bMn otoal In 6t ierrw-pr»p«n«n in the 

W « h »a»p« Id which i)i>)>afe ml. ttma\i inat md ■•i«MUB«tli« darr** «dt*af lb« 
bliMi bnionfof Ihamarlilnrttn ih> faetarr U WoolwtcB doekruri hw bmn Silnl ID 
•■■(ll • niannriuM |-liinc ili* vhiitv of orw sld* of lb* bU<1«,and do tKlwIng IrlFit In 
IhrfarloTT (b( III* fitM dm* on aKi*«'|>r"l'>U<r!l f**i In cllam(tM. n*« of br*>*, (W Ibc 
Arvh**. ti appaan la parldrCB Iha mrk In fr^*ai ppFrrcii^tii. Tbt iMtultj oi oMatalnf ft 
iDDUaa wlirch nuU aull iurlf M Uu cuiir ur ibc liUdc at a ann-pniiieller iniui bt 
•Tl'icil la pttrf oBf vlio hu iitiDBMd lU funn, uul T** " !>■■ ''*■<■ perfM^ly xrom. 
pHtbvd In thia Inaiuicr. 

THf 7VmNij«n/, 24, tcrfw-riicale, '7 Willi*, if €>>*«, Itiiilt In Dcplford 

darkinid. 1.516 Uau.'iXt ttcntr priii«». hy hmvuiI. «*i tnln Itl^l at Partamotxh, No*. 
\t,U itif ni'Vtiirad inILt tii Mokaa Itay. wWtt Ii«ni ilra aiiil ■ aa)«iin tia. lo (ailaarvut M 
obuln a iniva cnil!iiLt:lT tviliIi itiin uq l^f f<irin*r r>»aal(in. Cai>ltlii Hotallu Aualan. 
CB.. Oif diaBlvttbHin. ^-^rnmi [n-lf^*] tb« ih^o vn Ibit gr(nai1'«n. Mr^ UMilw. Tivr tlff*lj(u«r, 
«•! on boatili ai atk> Itrar.arlmlriiila rr*>njii. C. U^ amt 81r CliaflM Nijilcr. K.C.B., 
Vtib Ur. Unrny, tba chlr' *nflik#vr uf lb* duckj^ril. aa^l a baal uf iii*ml uJBrwa frvia 
tbcwllrtt. aii'l cWnKrrt luri.rn. lti« triil UitIdr aitmruil mucli atuoUuii tn tIK wr- 
•««. Bb»»»rioiiiflf ihD harbour iMiH 1 1 o'rlotb. inimiKd la ■ diofht at 17 ft. in 10. 
aft mai i« ft- I lu. (urtranl, tnt mlilablp pntMll brlRw »!<■> 6 f>- » In ' frvcn tlit walif . 
KtrrM'nict dmiiahl ■» K tt. V lii. turward, ami 17 It. Sin. ibaR. Stit wia canil<l«nd 
al b*riAai] itfaufbl /vf aca atrrlcr, &rb>f aLJ c<iin^lci« i-M offlrvfi t'i»l diru. ^.>|P1r«tla"4 
mm •trart, and rani) dn aDit and pnlninl.alihci (uiti and abol an boaid. TTit tiaUaW' 
laf ll Ihf Miult al MCll no at tbc intaaimd mil* :~ 
Knnu. 

Pin) run i<'.Mtl.t 

Ihcniidrun eui 

tUfJniB aoi* 

PonrOiiud. 9^»> 

riHbnin »W 

ainibrua 7^0-' 

tUTBlutlana (mmui). S3t ntan rriolullan* it propftlrF. lUi pi*»>l»* of (tMiB. 11 'k. i 
llitrrainnttrr In niiitnF.Mom, K)"; ilokeboir. lOS* : HnipctitnrFOii IhF •iptHrflif«,nil^ 1 
tnnn teronattff. ^f- Inoh^v. aha lame'l a *bol« pIhJt !.> iKift. JKth iha Hif ln«-aln roll 
vUt.lB 4itiln.y>rv. lo aapa« tbi laflin of ntildiwBabauifsut ilmra ICi* iliiii'* Icnftti. 
Tli[( miilt Ii c*iUlii:!]itDiitF rtatorlililr Ihau ihai »bulii#il on bar ulsl a Uw uiya iliict. 
with nMiKti itffliil tml trvalbrfi biiL U. afttt »1J, but a hfrnarly an^^viil ivf arrrHr lu ha 
uptcMdlii rrium fur an ri^inKbliinr of in.lHi>.U.. tafHrlilli ahrn >ilar<d in oimparliun 
with lb« ^trtermmetm •:>( lb' Arwguil »cr#i«r[rlaal«. 4bUti atblfa.unclfr all elrtani' 
•Uurti, man aartU. aiiliuugb W6 Unim mute buitlca, iillb '.iC-il.buiat pinrtt In*. 

Tht Qo*fiiet. — On TuMiIir- ^^* 13>li *>)'■• Her Maie«ti''i *i«aiu-*liop 

CsnBiM, a. al 4lja bom* point, Ccminaiidaf T, (i. I>rahf, mailt an tiprrtsianlal lilp U 
lb« FddnMnt.ta teal (bv potxr at Imi acnir. I'rorn flTmouth atir aUrtad Mon abitant 
oI 111* Brtnliiraioi 1.1 . hil>»iiti>, ami rtacl't^t Hi* VAAfti'mm l.iBliiniiuar, ■ illatauo* d( 
fath*f fnni' ihin 10 miLr*. lit ^ b<>iir wil} b'-r^ uilcid'ra, Io i-ivt^t iha irrvuad, btlof an 
amDnnKir llm* tbramli a illtlaiirt wtikn 't>» aa' la uul uitarii-Iunr. 

SItam Stream PrapiUrr, Jtfinr.— Ttiii t»up1 wont fln«n thr lirrf frinj 
Weulwhb dwhyanl «ii ih* laih uIi..1b tr»t llit i)ln>rinlrn of Ik IwraapawEr wiUiwbH'h 
•ll* ha* iMta Mirl. Tbi *n|((f]a. al auftlii*. iniil* IJU nnilullDjia pfr uilDul*. tiiu ih* 
ttvtaor dnilor ll.r Ir**! In l.iii|; lEwvlf wu I'.'ll nxjiiillwut pii ailuuW. Tl<c aynicl al. 
talnan mail 'J!i knoti ultli lliplldc. inil T'i 'taua axilnil Ibetl'lc. xlnlnR ati un-raict of 
t-«3t lltiou p*r hoiH. ■rtit HgliM' wiiilird 4u-4n( the dial »•■■> a pmaiM of M II9, to 
■'■* atiaara locb. Tb* ifmd "u omiitrnclvclf •» lllilr. Ikit all* urai Mwrd IncK M 
IVoalnlcli tr| ilia Monliai- airam-iftifp. it iHr tilt of •"41 Itmn p»( bout. 

Ijnarh ttf Ihr Pioiiimtii. — A flnr irrf w at* a ma ti if. limit of troa by Mitui. 
ll«i*MidCv..ltUi)iiiall. tiuRi a ilralNti \n Mi. T. VTaicicnnn. lun„ baa ljwn'lantiTh*>l, 
Til* PmrnnllB u-m Iw ilKihlnl rLniCmrUd for lb* Ofatnl SirK* Ihlpnin* l^mpasr. 
*u4oi th* aankt riau aa ltfl<1r l«ra Tf*>«la Ilia H^ajibUTua and flaJIniwul- Urt fllit^tti- 

itiini iiT — Ircittli. >;.if*rl -. Qrraillb. 'Ji II. lii.i aviiHi. IT tl. C lii.i •nil luiiiLiav. ^M 
M'M. ah* lalD l-t illlril wllti niialllaf J (■■Klur* ill FW-burae ;Ha«r. Ilf Ueiin. lliuilalaj-, 
iKHia, and Rrlil, aoil ntu be cdhiidiiiiIimI br Caiiialii Btniau. 

FrttieA Stmmtrt. — MniiMtijt Catd, ilititeat Picnrti «n^n»T, hat. iMord- 

If** lath* ■ Uuaitam IlidnXlltl,' •••ii|>llrtl ■ tDuith •**■■!■ lair-bnal tat Ihf Hbbia, nhlili 
la Ixld tufib aa a irrai ffal. aiirl a itliimiiti avar Uw Kimllib. UHcmtcUaal b* la Ibi 
gnvl tbunploa at thi <jiclllaliii( * nglu*. 



Oidnt a DtMD )|tMd of 84U bima iwi baur. 



LIST OP KXnv PATEltTS. 

aa^MTas in aKSLAMs raou Ocroaaa 18, to Notwibkii K, 1819, 
J4r i/oHfAi aUnvei/at Smi>ln*nl, unUtt oUtenfiw ejfyrrttd. 

Jnbo Cofvltr. of Wal*a1I, SlalTonl. manufartiitar. and Ji>1tii HkLnnim. of Aiim, War. 
wick, clirih. fl» Inpratcmant* >u Ihr nwimriu row of bolaiMd*. cbain. ublaa. cuucbaa, 
aiill uitiular lit hollo* artlcla.— Sfalud flavainbrT 'J. 

6mT|c Patk MatrlDiliir. of HminililDni. Scbtliuil. lor nrtaln lintHwrmrntt In machlD. 
"C "' appafaloa apnlKabl^to ilw pr*)iifoilini.»|iIiin!nf. ('uHbllBg, mid laiaiini ottoltuu, 
wu-il, altk, Hal. aud elhar Dbnraaaibalanaa.— MorcmlKT ;.'■ 

Adaai tiHiuin. of ibt Bun at Jobn XIm aoil Ca., al UaiichtaUT. inarMna mattia. lot 
InvtoTTcnri.ia lu marbiiiarr ktlwnt(4 In pnpaTlnauiiI apluDljiK 00111111. mil oilwi Bbrma 
»tlliaLko'«t. FA turjiMiiriltadeia.? — Navwir>bvi V. 

^ubn Jijn1xn,«7f lrTtffiiOi>l. vji||l4ia«r. Inr rtfiain Imptoaamaala In th* oo-MttiietlDft of 
ablp*aiidMbtrTnafi>aaTl(atlng vn w>»i.~ItuTCftiUi 3. 
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Lucin TUh, ArraittVr at farii, bun ao* of •aorti-aimi, naabarri Piaorfa adraala, 
for (aalaln Inprannanu In raatwyaiwca an lanil aiiil amiar.— Xuatinba I. 

Fr*drrtck OcMTlu* r*lintr. nf flml Kulton-almt. Ulddlnaa, ft>.il*aia«, lar earWa 
lnptn**in*Qi* In t1>* Enanurkf uirc^f ctudl^. ODd alaolnib* mactilDtrT n>r tlH ■aiMfn 
1wr« tfl BiK.-la inatian. ..^vVf-U'Wr 'J' 

C&arln CsKiiei, or S»nibaBipUiD.tiulldlD((, CbuicnTilai*. for loipnnemcBla ■• tha 
inalDirnl ol (oal. aod in urptvtliif Dial and ntlicr auatlaiicn Imm faiaigo OMiMra. aad 
la Ibt maaulMtorc of arUIMal fd awl colM, and ta tb* dlaillbtilou and irtaUMot of Uc 
and Mbrr ptodBtta Iran ooal 1 Uigf4fi*r wttb liii|in»i>nwnu In lb* iKach)inr)P atid app*- 
nl«a #nipliD|Td IW aba aald purpoaaa. [k eAaiBualcailDii-}''NLy¥viiibar 9. 

Ulihari Jubii lltlon, o( Uiraa-tltnl, Couimanul nud Kail. Ulddlfwi. IcailiaT.plpa 
naVar. fnr lin ptofadaiila lofb* rnaEufaclur* of bajiila fui Anting iaachiD*ry, lo boi 

na*. and buff*ra fur railway ^uf^«a. - Nv>xfTiL>cr 2- 
Itfan Ttukar. of Itoiburr. Miuwhuuiu. Lulud Scat** af Anaate*. far a 
naw Qt tcnprvrird EHaaufacLnr* af ■i'iit1rU]..itf«.Ba. — Nut^mb^r If . _ 

Wllllaoi Bm-k<ti\\, uC ilu JldiacliJ tiiaali* Wuikt. DalUraaa. Sumr.dil ansbwar, 
*aiIJiMt|ili Apa*T, it Bli<'l.rrl<i>. Vuixy. cu(lii<er, [or lapHrTvairat* la »iaB«>.t«cl*«*, 
aud In pt(i|Mlil»|i »•«*:■. -Sijvrnklict 'J. 

Ullllaoi UDiria.ot l.^■ldllI<h.t^uilr«. Hlddlaao, tfftl tDflMer, Itor lamrraaaianla In 
th(iirT|iwtii( of day. an J in ihr inanufaciurt al btliJu. Ulaa. aaJ alliar atUtlia ua* tt 
clii «i brick lartli..- Njvacnbfr '1 

/tn 4a Comb*, of Rvlfa«. tirlAifi, an^lnvar and laa'^blnlal, far I inr>r<**win*Ma !• fika- 
rblaorrlbi hackllnji Hai and lhn>ip. and In uiacbljiarv tot pnalucliig ttx yLnii.^Na*wii. 
UrV. 

Aln«l HuloiT.of riidajr-iIiTtC, Idodoni imcbauacmaii, tor (ertata iBipramDeaM IB 
wrarinj,— Niiwnibfi 3. 

VMlllain Ktwuxl Nmlmi. of Cb*tic*ry.Un*. rttll viiflii***. fgr iBprartiatait la m%- 
riling ftir (ttnaLriF. al]i|iin|r. rLitiinir. ami drlllhiijr 01 boriB|r rocba o* alaa n f fmr\ al 
trhltb IcpprvTvmriiLa an. -wiih lurtalji inudlllE^lluoav appllf^T* lo macblDaTi or ap|«ra. 
loa ftiir rtrirtnjf Id Lc-a. ;A ciiRmiiird<aildri.?'NLivnnb«r fl. 

JvB** Buck Wilaon. of HI. Haifa*, Laniuur, rupanalwr, (or carUIn li>rpia**m(aU la 
ytit9 fouf*.- Murvibbar 6, 

Cbarita Ktlirardi Amua. of lb* Onrr. Kouibmik. Snrrty, *i1|Iumt. aod Uu*a Oarft. 
of He. U*ty Cray. Keo*. rrif^Of^r. titp lnijrmvari«*iirB 1l> llir maiHifaclur* nf |pa^*r. and la 
lb* apiHratua and machlMry uard ilwrelni pan or ublcb appamin w natldN**) IP 
a|i^UixbU fiir ri#ya[al1uir lb« prraai^r* *r Aulila fur varlmi* I Fuqi^^ra. — H atft^ b r* Kll 

tibarlta Uaiiliiw Uaikit. or Lu<*t Krnuliiviuulanr. Suitcy. rotfii€n, lor mpn*^ 
DNta In •avlDii cir (iitiin/ mini hliI mi-Liia, Nmamivr W. 

Wi:haid Feid Sluriroa, anii Jaiiul.«ii Uaili^n-, bvtb af IHimlngtiaini far Imprard 
iDbadtUada.— XoiamUrr II), 

Roodi Cbanbar*, ol Blimlnihana, amtlli, tat InproTtmrula In lb* ei**u> 
Vbavli.— Nunroibtr ll*. 

Tluaaa Kail;, of NnlllOKliim.. mamifai'tur*!, and WtllUtu WdMoaai^ «f Ibr 
plaaa, f>«iB>VDili kKliKr. Ii.ir irmnln lininifriufnia In looprd or «aaUc Urlea, ud Ul 
amrlai mad* l^ioiarrow . alio cfflain iiiarhlnary for praAnoliig tba aaU [■pmay— aau, 
uhlcb la applltabi* In ivbuia or In pan ii> lb* oiauuiaciurt vf looped iBbtIca (nariliy..^ 
Woi*inlj*i 10. 

Saoiual Uru'D OEIivr. of Woiidr.>rd. ITa^rx, f *nllamau. for liuprOTanHBta la dfvlnf and 
dytina nwurial*. :A oimmnDli-attanO— r>onnib(r ID. 

tl*nrr U«n»n 1lpiia;io.of Ktinpairad. &Ild<lJi4cx. pcailnnan. Tor carta^a laaproawnaala 
In lallnayiaiid nllMaynirlaiii*,— ^llraollK^ lit. Tu be dalid Jui.r 14. t.'ttf. 

HD*lairfl llroibattioiHli vf l^b-iii'rnliain. \1~llla, ritlvay niitfA^'iur, tor an apparau.* or 
Biod* tor cwrrli^a i"Klta arid w-BfttPDa on r*ll»a)a. road wa^int. and eaoj^ b^ala. a* la 
aHltcinallf 10 priiiKI tooda lu lUr couih dI puUlt iranili fimu titan oi ilauiaa. and at 
tflaaam* llm* u> allow of auirh truckaand urafona bolOK loaded aud uiilo*il«l allbaaaai 
iaelUiy.— Namnb.t 10. To b* itatad ;ulr t1, inB. 

[Til* im la<i paiaiiu brtup -ptKnTil hf taTat al ih< Orva St*al. wria aoc a i ahd aolN 
the lUib NLirccnlirt. \iH'i -, liiit bMi rapKilialy tilt dilaiUvy would baa« Mn mbM 
had nri vii'h «|i^iL*iltlon Iwn anlervd.J 

Eobitl Faiiiill, (if lb* illy of Ijjniloa. clulhlir, Ibr ■ nrw InalruuaM Mr (bHUMltaf 
lb* illlchlnaur aawlaff of ivuvm fab'U'a.— Novrmbt^r IX 

Jamn Chatwrtnaii, of Ilia ncm cif Utaara. DilU and Co., of ^brflald. naeUnM. Itr 
Improveiiiviila le rarprotna'braocaaadaUivr tooLa and Irutrvmntia oaad for drllAa^aild 
botinc purpoitai— NiirctiibEr 13. 

Charira Ca>*p«r. of ttouibuntUa-buitillBg*. Piiuncvry.biTi*, MMillrai^, lot luipM**. 
tnania In i)h oian'tiaclur* ol aii||ar. (A eouiinuakaUon.]— MunsiMt IL 

lAOta Ailolphr liiiiirii*)'. at I i7, iraubourj da TampI*. Parli. atiftniwi. for ctrtada M- 
prn»*in»i>u In ™>afhin*ry dii prodoptnt 4«ur«a In r*U«TO.— Nannbit 17. 

Al(r»>l VindTiil Npiawn, of Cliaimry.Ianc, nmhanical lira null uoiaii, (or Ictipt- 
la manufacUirlUM lanthar. lA ■oiitmnnlialluii.J — NowiiiLiat 17. 

-Claafin Lmiiiy^c Auifij^llLi ^Ulntit, iif Llambiirfb. nov roaldln* in TioaAaaii-^.. 
roi nrui'i luiEiruvnl iiioiln ur mrllKHli nf aiiplFIni galvanlam and DiarnlUaaB Id 
llvp arrd aiollary fiu^uiH. LA osiiiJi-LLinlcitl^fi.,!-.- Nnv^inbiT \T. 

CliaplPa Jotiira Pdw^uall.. of K*ri*l'igiofi. UidBllTon, ciqt»t*. for a e«*tala mid* ta 
ra*lbMl.4ir i-rrtaifli niiHlEaur okvllioila, ot aaivrtaiukna ar trflalrHng iho n«uil>*r r,f prr- 
acn* foLtfLOK III Of u;iuti paa*rii|t*r t-bjiivr]rBiitra and paiaai* wa]ra. and Uir InattaiaaalB 
aiid aiipitatijt fdt (llfcilnii iIitainH.— ;4i,(*nib*l I!. 

Otatft ):<Iii)aml l>uiiiii)i.<r^<, ul Lret]t. aiaauiaciunr. and J(n*a Slllnta, of IlniiaiMl, 
Viitli, fur tn>ptD>«ni*DU In appaiUiu uax! fut aUip^lna alaan.Bnftiiaa and oaterfti* 
Cnovar*.^No*«fnbrl IT, 

William Mrliidlrit, [if Mrlioii ttinre. TwlckcDbain. IHiddlaari. naplrt■m■(^* nuaalui. 
lami. (sr Imi.iuixn^giU In prodiii-log arnanieutal daalpia ou paplaf^iBaeb*, and In !■«• 
tcivl'.|| «vftt*ll<f Miaifrra. — N*i*rTnbiv Ij", 

William U'liiiHiill.or tit* Atlllii'lalt;nnilc Warka, Batlntaaa Untrtf. ingtawt. laa ha 
p'oiviuciika III laianiifkciufitijf; |ilEwa and oilitr alrucidTT* artlflilall^ In tfvulda wban tattH 
auinr and uihai mallei*.— Nun mbri 17. 

I>aiuii*l !«ioi:kii. aC Kl*h ilal^wm, Ulddlaari, hTdranllf «r(lut««, IW nrlaU ^a. 

SrvnineDUlfl tb* btet.antlota, bnr loiatutra, and lobauo.baiea oacd by iniNtiaiii. 1 
OTCinliFr 1*. 

Ttrnmaa Wuradill, of Dlnnlngbam. Warwick, maoutai'iurrt, tar nrtala iMprvwaMMa 
Id iba BiKmracInte of aiirrioiK* aud (ajta. and In Um loula and mMlilnarjr uaad UMMla. 
— .Moiraifibrr 17. 

Jobn Wrbawr Hancock, of Utltanoine. DtrbT. iDUiuftclurar. A» liiij imiraiiii k na 
■nanufarlBr* dI boalfay Kooila, *r anlrlaa mnpoaAl af knliuit fcbiWa.— Naaaaba* 17. 

<bariai Kiiuuatd Franiil* Caiwtani Pnaptic Vt Cbangy. ol lliaaaili. an* naldlni la 
Ta(lali>rk.alnr<-i, WMitiilDilet. clitl (nrluMt. far iDipramDrBla In tb* piapataltOB aad 
inaiinraciim <•( flai, liauip, anil othrt Ilk* (IWoiii aiibauuiiva,— NoTCDibn Jft. 

C-barlci i.'itiriHt. 0' nuuinamplon-biilliliiiici. Cbanitir-lanc. (M tanala lia|iiuiaaiiall 
In Ilia nuBii ufdctufa Gif aoifar. ^A ^Aniii,r*flirailan.J-'Ni.Triribrr ^ 

Frantli Juatlit WubuiKurl, iii (jibon. In Uic icpulillc oj rraac*. (Oi ttnain lapivf*. 
iDtalB lnby<lro.pnruinaiil(^ aeitlBMi,— Novrmbtr 'A 

Jaaaph Piirr* (tiUtnl. vi Patia, (ruUiiBaB, for Miula lnipra««9icnu In t^ uiMaattaa 
at Ileal add llfUI In (tneral.— HurtaMi ti. 
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